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A LAND USE REGIONALIZATION O F  TH E R E PU B L IC  O F  KOREA

C H A PTER  I 

TH E PRO BLEM

S ta tem en t of the  P ro b le m  

Land u se  s tu d ie s  in  one fo rm  o r  an o th e r h ave  b een  conducted  

w ith  in c re a s in g  freq u en cy  in  n e a r ly  ev e ry  p a r t  of the w o rld  in  th e  l a s t  

fifty  y e a r s  a s  m a n 's  c o n ce rn  fo r one of h is  m o s t fu n d am en ta l a c tiv itie s  

- - th e  u s e  of the land  - -b eco m es  e v e rm o re  c r i t ic a l .  T h is  h a s  e sp e c ia lly  

b een  the c a se  in  m any  of the tech n o lo g ica lly  adv an ced  c o u n tr ie s  w h ere  

the p ro b le m s  of econom ic and  n a tio n a l dev elo p m en t p ro v id ed  e a r ly  

im p etu s  fo r  in v e s tig a tio n . The s itu a tio n , h o w ev er, i s  s ig n ifican tly  

d if fe re n t in  th o se  a r e a s  o f the  w o rld  w hich  have tra d itio n a lly  been  co n 

s id e re d  u n d erd ev e lo p ed . I t  is  c o n s id e re d  e s s e n tia l  th a t e v e ry  co u n try  

p ro d u ce  a  g e n e ra l re c o n n a is sa n c e  o v erv iew  of i ts  en v iro n m e n t in  o rd e r  

to do in te llig e n t dev e lo p m en t p lanning , y e t b e ca u se  o f v a r io u s  o b s ta c le s  

to r e s e a r c h ,  th e re  is  s t i l l  a  ch ro n ic  sh o rta g e  of land  u s e  in fo rm a tio n  

on a v e ry  la rg e  p a r t  o f the  developing  w o rld . ^

^NASA, E a r th  R e so u rc e s  S u rv ev  S v s te m s . V ol. I , NASA SP-283 
(W ashington, B .C . :  U .S . G o v ern m en t P r in tin g  O ffice, 1972), pp. 181-182.



The R epub lic  of K o rea  is  one of the ra p id ly  developing  c o u n tr ie s

w h e re  th e re  is  in su ff ic ie n t know ledge of re g io n a l land  u se  p a tte rn s  du ring

an  im p o rta n t  p e r io d  of i ts  econom ic ta k e -o ff . C o n tem p o ra ry  s tu d ies

w hich  a r e  ex tan t d e a l ex c lu s iv e ly  w ith  a g r ic u l tu r a l  c h a r a c te r is t ic s  of

land  u s e  and  g ive the  im p re s s io n  th a t a g r ic u l tu re  d o m in a tes  the c o u n try 's

la n d sc a p e s . On th e  c o n tra ry , d e sp ite  th e  fa c t th a t ap p ro x im a te ly  50

p e rc e n t o f the K o rean  population  is  engaged in  p r im a ry  a g r ic u ltu ra l

a c t iv it ie s  w hich  c o m p ris e  n e a r ly  30 p e rc e n t of the  G N P, only about 23

2
p e rc e n t o f the  lan d  a r e a  is  involved in  a g r ic u l tu r e .  F u r th e r ,  th e se  

s tu d ie s  tend  to u se  r a th e r  a r b i t r a r y  and co nven ien t re g io n a l b o u n d a rie s  

of q u es tio n ab le  v a lid ity  and p re c is io n .

T he p ro b le m , then , is  to develop  and  app ly  tech n iq u es  th a t 

en ab le  ra p id , b u t o b jec tiv e  and p re c is e ,  d e lim ita tio n  of in te g ra te d  land  

u se  re g io n s  in  the R epub lic  of K o rea  w hich  h av e  a  com plex ity  and sc a le  

c o n s is te n t w ith  c u r re n t  need s  fo r  a  n a tio n a l en v iro n m e n ta l ov erv iew .

B ackground  of the P ro b le m  

M an 's  u s e  of the e a r th  h a s  p ro g re s s e d  in  the  l a s t  few thousand  

y e a r s  f ro m  a po in t of n eg lig ib le  o r  m in im a l d is ru p tio n  of the e n v iro n 

m e n t to a  po in t w h e re  en v iro n m en ta l im p a c t is  a  m a jo r  is s u e  and c o n 

c e rn  fo r m a n 's  liv ing  sp ace  is  becom ing u rg e n t. L and u se  s tu d ie s  h ave  

b eco m e a m a jo r  v eh ic le  fo r  d e te rm in in g  th e  n a tu re  and p re s e n t  scope of

2
F a c ts  A bout K o rea  (Seoul: M in is try  of C u ltu re  and In fo rm atio n , 

1971), p. 69.
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lan d  u se  a c t iv i t ie s ,  a s  w e ll a s ,  fo r  p lanning  and  m o n ito rin g  fu tu re  

change and grow th .

S tu d ies  in  D eveloped A re a s  

L and  u s e  s tu d ie s  in  developed  c o u n tr ie s  h av e  b een  conducted  

fo r  a  w ide v a r ie ty  of r e a s o n s  and  w ith  a  c o n s id e ra b le  ra n g e  in  m ethod , 

sc a le  and  r e s u l t .  T hey  a r e  com m only  conducted  a t  the  lo c a l o r  re g io n a l 

le v e l  a s  a  p re lu d e  fo r land  u se  p lann ing  and  zoning, an d  le s s  fre q u en tly , 

on the  n a tio n a l le v e l fo r  g e n e ra l in fo rm a tio n a l p u rp o se s . O ne o f the 

e a r l i e s t  and b e s t  known s tu d ie s  o f th is  type  w as th e  L and  U tilisa tio n  

Study o f B r ita in  founded by L . D udley S tam p in  1930. I t  w as a  p r e 

re q u is i te  fo r  ra tio n a l, p lann ing  fo r  th e  u se  o f B r i ta in 's  e x tre m e ly  r e 

s tr ic te d  lan d  r e s o u r c e s ,  w ith  s p e c ia l  em p h a s is  on i t s  a g r ic u l tu r a l  

fu tu re . S p ec ific a lly , i t  h ad  a s  i ts  o b je c tiv e  th e  re m ed y in g  of w hat 

S tam p c o n s id e re d  a s  a  m a jo r  d e fe c t- - th e  . . l a c k  o f know ledge of
3

ex is tin g  lan d  u s e . . . .  " A n up d ated  and m o re  d e ta ile d  v e r s io n  of th a t 

su rv e y  w as conducted  in  the  1 9 6 0 's .

S tam p w en t on to b eco m e one o f th e  g r e a t  p ro p o n en ts  of land  

u s e  m app ing , c la s s if ic a t io n  and  p lann ing . He v e ry  e a r ly  se n se d  the  

need  fo r an  u n d e rs ta n d in g  of lan d  u se  p a t te rn s  in  bo th  m o d e rn  in d u s t r i 

a liz e d  s ta te s  su ch  a s  th o se  o f E u ro p e  and  in  the  l e s s  developed  c o u n tr ie s  

o f A s ia  and A fr ic a . S tam p  a lso  en co u rag ed  the  e s ta b lis h m e n t o f the

^L . D udley S tam p, M an and  the L and  (London: C o llin s , 1964),
p . 241.
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W orld  L and  U se  S u rv ey  in  1950 u n d e r the sp o n so rsh ip  of the  U nited  

N ations E d u c a tio n a l, S c ien tific , and C u ltu ra l O rg an iza tio n  (UNESCO).

T he W orld  Land U se  S u rvey  had  th e  tw in  o b jec tiv e s  of: ( 1) 

te s tin g  m eth o d s of su rv e y  w ith  e m p h as is  on a e r ia l  p h o tog raphy , and

(2 ) s tim u la tin g  an  in te rn a tio n a l land  u se  stu d y  e f fo r t  u sin g  co m p a tib le
4

p ro c e d u re s .  A lthough  the  c o m m iss io n  and  i t s  su rv e y  have m ad e  only  

sp o ra d ic  and  m a rg in a l  ad v an ces  in  the in te rv e n in g  y e a r s ,  i t  h a s  e n c o u r

aged  in v e n to r ie s  and  m app ing  p ro je c ts  in  s e v e ra l  c o u n tr ie s  and  h as 

r a i s e d  th e  g e n e ra l  le v e l of c o n sc io u sn e ss  o f the p ro b le m .

U ntil re c e n tly  lan d  h a s  n o t been  a  s c a rc e  r e s o u rc e  in  the  U nited  

S ta te s  and  in te r e s t  in  lan d  u se  m app ing  and  p o licy  g rew  m o re  slow ly. 

T h e re  h a s  b een  l i t t l e  co o rd in a tio n  and  the  lan d  u se  study e f fo r t  h as  b een  

fra g m e n te d  am ong  a  h o s t  of f e d e ra l  a g e n c ie s , s ta te  and  lo c a l g o v e rn 

m e n ts  and  a g e n c ie s , and  ed u ca tio n a l in s t i tu t io n s .  P ro b a b ly  the  b e s t  

s m a l l - s c a le  lan d  u s e  m ap  and study of the e n t ire  U nited  S ta te s  y e t p u b 

lish e d  is  th a t by M a rs c h n e r  w hich is  a lm o s t e n t ire ly  a g r ic u l tu r a l  in  o r i e n -
5

ta tio n . T he f i r s t  nationw ide s tudy  and  m app ing  o f lan d  u se  a t  la rg e  

and m ed iu m  s c a le s  is  b e ing  conducted  by th e  Land U se  D ata and  A n a ly s is  

P ro g ra m  of th e  U .S . G eo lo g ica l S u rv ey  (USGS). T h is  lo n g -te rm  e ffo rt

^L,  D udley S tam p, A pplied  G eo g rap h v  (B a ltim o re : P engu in  
B ooks, 1963), pp. 4 6 -47 ,

^ F ra n c is  J .  M a rs c h n e r ,  L and  U se and I ts  P a t te rn s  in  the U nited  
S ta te s . A g r ic u ltu re  H andbook No. 153. (W ashing ton , D. C. : U .S . 
D e p a rtm e n t of A g r ic u ltu re , 1959).



w hich  b eg an  in  the 1970 's is  s y s te m a tic a lly  m apping and an a ly z in g  land  

u s e  and  co v e r d a ta  a t  L e v e l II of th e  USGS c la s s if ic a tio n  s y s te m  d i s 

c u s se d  in  C h ap te r III, ^

Som e o f the e a r l i e s t  fo rm a l land  u se  m apping in  the U nited  

S ta te s  w as conducted  du ring  the 1920 's  and 1930 's by M ic h ig a n 's  Land 

E co n o m ic  S u rv ey  usin g  conven tional su rv ey in g  tech n iq u es , a lthough  

th e  c a r to g ra p h ic  u se  of a e r ia l  p h o tog raphy  had  been  ex p e rim e n te d  

w ith  in  the s ta te  a s  e a r ly  a s  1920. T hose  e a r ly  e ffo rts  w e re  follow ed 

in  1935  by the ex ten s iv e  r u r a l  lan d  c la s s if ic a tio n  p ro g ra m  of th e  T e n -
g

n e s s e e  V alley  A u th o r ity 's  D iv ision  of L and  P lann ing  and H ousing .

S ince  th a t t im e  the TVA h as  re m a in e d  a c tiv e  in  m apping and  the  d e v e l

o p m en t of im p ro v e d  tech n iq u es .

H aw aii w as the  f i r s t  s ta te  to in it ia te  a  m o d e rn  s ta tew id e  land  

u s e  s tudy  in  re sp o n s e  to i t s  S ta te  P lan n in g  A ct of 1957. T h is  a c t  

r e q u ire d  th a t a l l  lan d  be c la s s if ie d  a s  to i ts  c u r re n t  and p o te n tia l u se .

T he r e s u l ts  w e re  u se d  a s  a p lann ing  and  zoning guide w hose p u rp o se

^U .S . G eo lo g ica l S urvey , "L and  U se  D ata and  A n a ly s is  P ro g ra m , " 
R es to n , V irg in ia , 1975, p . 1. (M im eo g rap h ed .)

7
P r e s to n  E . J a m e s , A ll P o s s ib le  W orlds: A H is to ry  of G eo 

g ra p h ic a l Id ea s  (Ind ianapo lis : T he O d y ssey  P r e s s ,  D iv ision  o f B o b b s- 
M e r r i l l  C om pany, 1972), p. 491; and  W illis  T . L e e , The F a c e  of the 
E a r th  A s S een  f ro m  the  A i r . A m e r ic a n  G eo g rap h ica l S ocie ty  S p ec ia l 
P u b . No. 4. (New Y ork : A m e ric a n  G eo g rap h ica l S ocie ty , 1922), p. 56.

Q
R o b e r t  G. R ee v es , ed. , M anual o f R em ote  Sensing  (F a lls  

C h u rch , V irg in ia : A m e ric a n  .Society of P h o to g ra m m e try ), pp . 1990-
1 9 9 1 .
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w as s im ila r  to th a t o f B r i ta in 's  Land U tilisa tio n  S u rv ey .  ̂ In the

m id -1 9 6 0 's  New Y o rk  and  M inneso ta  began  long te r m  p ro g ra m s  fo r

s ta tew id e , la r g e - s c a le  land  u s e  su rv e y s . T he New Y o rk  S ta te  Land

U se  and N a tu ra l R e so u rc e s  In v en to ry  (LUNR) w as d e s ig n e d  to com pile

the  f i r s t  co m p reh e n s iv e  lan d  u se  m ap  in  the s ta te 's  h is to ry  and  to build

a  liv ing d a ta  b a se  fo r  fu tu re  m an ag em en t. I t  u s e s  50 land  u s e  c la s s i -

10
f ic a tio n 8 to r e c o rd  bo th  p re s e n t  a c tiv ity  and in te n s ity  o f u se . The 

M inneso ta  L and M an ag em en t In fo rm a tio n  S y s te m  Study u s e s  9 lan d  u se  

c la s s e s  to m ap  th e  s ta te  in  40 a c r e  c e l ls .  L ike LUNR, th is  i s  a p io 

n ee rin g  a tte m p t a t  e n v iro n m e n ta l p lann ing , bu t n e i th e r  p ro g ra m  d ire c tly  

en co m p asses  any  s ig n if ic a n t sp a tia l  a n a ly s is .

On th e  re g io n a l le v e l  th e  C a lifo rn ia  U rb a n -M e tro p o lita n  A rea  

O pen Space Study of 1968-69 w as an  exam ple  o f a  ta i lo re d  p ra c t ic a l  

p ro g ra m . In th is  c a s e  the co n cern  w as the ra p id  lo s s  o f open sp ace  

a ro u n d  s e v e ra l  popu la tion  c e n te r s .  A lthough d es ig n ed  to p ro v id e  a  

b a s is  fo r  lo c a l g o v e rn m e n ts ' open sp ace  p re s e rv a t io n  p o lic ie s , i t  had  

a s  a  fu r th e r  o b je c tiv e  the  developm en t o f m eth o d s and  c r i t e r i a  fo r  the

^ D erek  L ovejoy , e d . , L and U se and L an d scap e  P lan n in g  (New 
Y ork: B a rn e s  and  N oble, 1973), pp. 240-241.

^ ^ E r n e s t J .  C ole, A R eview  of the New Y o rk  S ta te  L and  U se 
and  N a tu ra l R e so u rc e s  In v en to ry  (Ithaca N. Y. ; The C e n te r  fo r  A e r ia l  
P h o to g rap h ic  S tu d ie s , C o rn e ll  U n iv e rs ity , 1970), pp. 2 -4 .

^^G eorge W. O rn ing  and L e s l ie  W.  M ak i, "T he M inneso ta  
Land M anagem en t S y stem  Study," P ro c ee d in g s  o f S em in a r on O p era tio n a l 
R em ote S ensing  (F a lls  C hurch , Va. : A m e ric a n  S ocie ty  o f P h o to g ra m - 
m e try , 1972), pp. 171-173.
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1 7sy s te m a tic  a n a ly s is  of land  u se .

■ The o n s e t of m a ss iv e  f e d e ra l  funding of highw ay and u rb a n  

developm en t p ro g ra m s  a lso  en co u rag ed  a  m u ltitu d e  of s tu d ie s  dea ling  

w ith  sp ec ific  d ev e lo p m en ta l im p a c ts  on lo c a l i t ie s .  T he l i te r a tu r e  

abounds w ith  c a s e s  such  a s  the  P u g e t Sound R eg ional T ra n s p o rta tio n  

Study, the A tlan ta  R egion  M etro p o litan  P lann ing  Study, and th e  D e tro it  

R eg io n a l T ra n s p o r ta tio n  and L and  U se Study, a l l  of w hich  w e re  co m p le ted  

b e fo re  1970.

M o re  re c e n tly  the  in c re a s e d  public  in te r e s t  in  e n v iro n m en ta l 

a f fa ir s  and  th e  n o v e lty  and in te r e s t  g en e ra te d  by sp ace  im a g e ry  have  

s tim u la te d  a  la rg e  n u m b e r o f s ta te  and lo c a l p ro je c ts  involv ing  som e 

a s p e c ts  o f lan d  u se  study in  the b ro a d e s t  s e n se . A m ong th e se  a r e  

s ta tew id e  in v e n to r ie s  in  A lask a , C onnecticu t, M a ss a c h u se tts ,  M ich ig an , 

M in n eso ta , R hode Is lan d , W isco n sin , and W yoming, and re g io n a l p r o 

je c ts  in  r e s o u r c e s  and  u rb a n  grow th  in  s e v e ra l  o th e r  s ta te s  such  a s

14A riz o n a , C a lifo rn ia , P en n sy lv an ia , and T e x a s .

O th e r  ex am p les  of n a tio n a l land  u se  c la s s if ic a tio n  and  m apping

^^L ovejoy , Land U se  and L an d scap e  P la n n in g , p . 236.

J a m e s  B row n, e t a l .  . E m p ir ic a l  M odels of U rb an  Land 
U se : S uggestions on R e s e a rc h  O b jec tiv es  and O rg an iza tio n . E x p lo ra to ry  
R e p o rt 6 to th e  N a tio n a l B u re au  of E conom ic R e s e a rc h  (New Y ork : 
C olum bia U n iv e rs ity  P r e s s ,  1972).

^ S ta n le y  C. F re d e n  and E n rico  P . M e rc a n ti, e d s . , S ym posium  
on S ig n ifican t R e su lts  O btained  fro m  E a r th  R e so u rc e s  T echnology S a t - - 
e l l i te -1 .  V olum e III-D isc ip lin e  S um m ary  R ep o rts  (G reen b e lt, M d. : 
G oddard  S pace F lig h t C en te r , 1973), pp. 20-23 .
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p ro g ra m s  w hich  have been  conducted  in  tech n o lo g ica lly  advanced  coun

t r i e s  in re c e n t  y e a r s  a r e  th o se  of J a p a n , A u s tra l ia ,  and C anada. A ll 

of th e se  a r e  ongoing p ro je c ts  w ith  m u ltip le  p u rp o s e s . A bout 60 p e rc e n t

of Jap an  h a s  b een  c la s s if ie d  and m ap p ed  a t  s m a ll  and m ed iu m  s c a le s

15
a s  a  p a r t  o f i t s  p o s t-w a r  re c o n s tru c tio n  p ro g ra m . T he C anada Land 

In v e n to ry 's  o b jec tiv e  is  the s m a ll  s c a le  m apping  of lan d  o ccu p an ce  and 

u se  in  the s e ttle d  p o r tio n s  of the n a tio n a l t e r r i to r y .

In ad d itio n  to  p r a c t ic a l  s tu d ie s  th e re  a r e  s e v e ra l  ex am p les  of 

a ca d em ic  e x e rc is e s  in  the l i t e r a tu r e  w hich  h av e  s e rv e d  to sa tis fy  

c u r io s ity , develop  lan d  u se  c la s s if ic a tio n  te c h n iq u e s , o r  s e rv e  a s  

teach ing  v e h ic le s . The m a jo r i ty  of the e a r ly  s tu d ie s  d e a lt  w ith  r u r a l  

o r  a g r ic u l tu r a l  u se s  and  s e v e ra l  a tte m p te d  so m e s o r t  of re g io n a liz a tio n  

sch em e . F i r s t  g e n e ra tio n  s tu d ie s  by W h ittle sey , B a k e r , Jo n a sso n , and 

C re s se y ^ ^  w e re  fo llow ed by e a r ly  q u a n tita tiv e  a tte m p ts  such  a s  W e a v e r 's ,

^ ^ In te r-A g en cy  S te e rin g  C o m m ittee  on L and  U se  In fo rm a tio n  
and  C la ss if ic a tio n . P ro c e e d in g s  o f th e  C o n fe ren ce  on L and  U se  
In fo rm a tio n  and  C la s s if ic a tio n  (W ashing ton . D. C. : U .S . G eo lo g ica l 
S u rvey , 1972), pp. 147-148.

^ Îb id .. p. 28.

^^D erw ent W h ittle sey , "M a jo r A g r ic u ltu ra l  R eg ions of the E a r th , " 
A nnals of th e  A s so c ia tio n  of A m e r ic a n  G e o g ra p h e r s . XXVI (1936), pp. 
199-240; O .E . B a k e r , " A g r ic u ltu ra l  R eg ions of N o rth  A m e r ic a , " 
E co n o m ic  G eo g rap h y , II (1926), pp . 459-493; O. Jo n a ss o n , " A g r ic u l
tu r a l  R eg ions o f E u ro p e , " E co n o m ic  G eo g rap h y , 1 (1925), pp. 277-314; 
and  G eo rg e  B . C re s s e y , " A g r ic u ltu ra l  R eg ions o f A s ia , " E conom ic  
G eo g rap h v . X (1934), p p . 109-142.

^®J. C. W eav er, "C ro p -C o m b in a tio n  R eg io n s in  the M iddle 
W e s t ,"  G eo g rap h ica l R ev iew . X LIV  (1954), pp. 175-211.
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and in  the  1960 's  and 1970 's  by a h o s t of s tu d ie s  u s in g  a e r i a l  an d  space 

im a g e ry  a s  m a jo r  d a ta  in p u ts . L a rg e - s c a le  u rb an  lan d  u se  s tu d ie s  

fo r  bo th  th e o re t ic a l  and  p ra c t ic a l  p u rp o se s  h ave  b eco m e in c re a s in g ly  

com m on s in ce  th e  1930's .

A ll o f th e se  e f fo r ts  su ffe r fro m  the  la c k  o f u n ifo rm ity  o f m ethod  

and  r e s u l t  w hich  p re v e n ts  any  m ean ing fu l te m p o ra l  o r  s p a tia l  a n a ly s is  

so n e c e s s a ry  if  co m p le te  g lobal lan d  u se  is  ev e r  to be e ffec tiv e ly  in v e n 

to r ie d  and m o n ito re d . N e v e r th e le s s ,  both  the p r a c t ic a l  and  the a c a 

dem ic  s tu d ie s  in  d eveloped  n a tio n s  continue to be en co u rag ed  by p r o 

g ra m s  such  a s  th e  UNESCO W orld  Land U se S u rvey , the  In te rn a tio n a l 

G eo g rap h ica l U n io n 's  C o m m issio n  fo r A g r ic u ltu ra l  Typology, th e  U .S . 

G eo lo g ica l S u rv e y 's  C en su s  C itie s  P ro je c t  and  Land U se  D ata and 

A n a ly s is  P ro g ra m , and  C o n g re ss io n a l p ro p o sa ls  fo r  the  e s ta b lish m e n t 

o f a  n a tio n a l lan d  u s e  p o licy  fo r  the  U nited  S ta te s .

T he D eveloping W orld

D eveloping c o u n tr ie s  of the w orld  h av e , fo r  the m o s t  p a r t ,  

lagged  behind  in  the a c q u is itio n  of land  u se  in fo rm a tio n . A cad em ic  

case  s tu d ie s  of s m a ll  a r e a s  a r e  f a ir ly  com m on, but la rg e  a r e a  s tu d ies

^^N um erous ex am p les  a r e  re fe re n c e d  in  N e lso n  R . N unnally , 
" In te rp re tin g  L and  U se F ro m  R em o te  S en so r Im a g e ry , " in  R em ote  
S ensing ; T ech n iq u es  F o r  E n v iro n m en ta l A n a lv s is . ed , Jo h n  E . E s te s  
and L e s l ie  W. S en g er (Santa B a rb a ra ,  C a lif . : H am ilto n  P u b lish in g  
C o .,  1973), pp. 177-187.

^^P ro c e e d in g s  of the  C onference on L and  U se  In fo rm atio n  and 
C la s s if ic a tio n , p. 16.
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and  m app ing  h av e  g e n e ra lly  been  done only to such  an  ex ten t a s  w as 

need ed  by  so m e  of the  m o re  advan ced  n a tio n s  in  a tta in in g  goals  of

n a tio n a l i n te r e s t  to the l a t t e r .  S e v e ra l a g e n c ie s  o f th e  U .S . G o v e rn 

m en t h av e  b een  e sp e c ia lly  a c tiv e  in  th is  r e g a rd , and  th e  s p u r t  of

in te r e s t  in  S o u th east A s ia n  lan d sc ap es  and  land  u s e s  in  the 1960 's  w as

21p a r t ic u la r ly  o b v ious. E ven  ac a d e m ic  s tu d ie s  of u n d erd ev e lo p ed  

a r e a s  h av e  b een  s ig n ifican tly  r e ta rd e d  b e c a u se  of p o lit ic a l, econom ic 

o r  p h y s ic a l r e s t r i c t io n s .  S pecific  p ro b le m s fre q u e n tly  facing  the  

r e s e a r c h e r  a r e  s h o r tfa l ls  in  tim e  and  funding, in co m p le te  p h y s ic a l 

and  c u ltu ra l  a c c e s s ib i l i ty ,  an  in ad eq u a te  o r  n o n e x is te n t data  b a se , and 

the la c k  of an  ind igenous te c h n ic a l in f r a s tru c tu r e .

D esp ite  th e  d iff ic u ltie s  th e re  have b een  m any  sm a ll d e s c r ip tiv e  

land  u s e  s tu d ie s  in  u n d erd ev e lo p ed  a r e a s ,  includ ing  a  few n o tab le  

a t te m p ts .  One of the  g r e a te s t  m onum en ts  to o rg a n iz a tio n  and  p e r s e 

v e ra n c e  is  B u ck 's  c la s s ic  study of tra d itio n a l land  u s e  p ro c e s s e s  and

22p a tte rn s  in  R epub lican  C hina. A no ther w as the R u ra l  Land C la s 

s if ic a tio n  P r o g ra m  conducted  d u rin g  1949-51 by  the C om m onw ealth  of 

P u e r to  R ico . I ts  o b je c tiv e  w as a co m p reh en siv e  c la s s if ic a tio n  of

21U .S . D e p a rtm e n t of the  A rm y , A dvanced P r o je c ts  R e se a rc h  
A gency, R e so u rc e s  A tla s  P r o je c t -T h a ilan d  (Bangkok: U. S. A rm y  
E n g in ee r  A gency  fo r R e so u rc e s  in v e n to rie s  and  A pp lied  R e s e a rc h  
C o rp o ra tio n  of T h a ilan d , 1969); and  N afis A hm ad, E co n o m ic  R eso u rc e s  
o f th e  Union o f B u rm a  (N atick , M a ss : E a r th  R e so u rc e s  L a b o ra to ry , 
U .S . A rm y  N a tick  L a b o ra to r ie s ,  1971) a r e  ex am p les .

? ?Jo h n  L . B uck, Land U tiliza tio n  in  China (Shanghai: C om 
m e r c ia l  P r e s s ,  1937).
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n e a r ly  a l l  land  u se  on the is la n d  so th a t n a tu ra l  r e s o u r c e s  could be

23
m anaged  b e t te r  d esp ite  h igh  population  p r e s s u re s  on the land .

M o re  re c e n tly , f i r s t  g en era tio n  land  u se  in v e n to rie s  have been  

com ple ted  in  a  n u m b er o f e m e rg e n t c o u n tr ie s , to in c lu d e  S r i L anka, 

C y p ru s , M alaw i, and  T a n zan ia . B ut, th e re  is  s t i l l  a  c h ro n ic  sh o rtag e  

of g eo g rap h ica l land  u se  in fo rm a tio n  in  th a t p a r t  of the develop ing  w o rld  

w h ere  th e re  a r e  ". . . l a r g e  n u m b ers  of p e a sa n t f a rm e r s ,  o p e ra tin g  on 

sm a ll sc a le  in  an  e n v iro n m en t w ith  few e x te rn a l links and a re la tiv e ly  

s im p le  econom ic c lim a te  and y e t su b jec t to ra d ic a l  and ra p id  change. 

M any s c ie n tis ts  would see m  to a g re e  w ith one c o m m is s io n 's  find ings 

th a t w hen adequate  r e s o u r c e s  becom e a v a ilab le , the  " . .  . h ig h e s t p r i 

o r ity  should  be a s s ig n e d  to in v en to ry  of a ra b le  land  in  the n o n -W e ste rn  

w o rld .

T he R epublic  of K orea

The R epublic  of K o rea  is  one of the le s s  developed  n a tio n s  

w h ere  th e re  is  a d e a r th  of in fo rm a tio n  on e i th e r  lo c a l  o r  re g io n a l land

^ ^ C la re n c e  F . Jo n es  and R afae l P ic o , ed s . , S ym posium  on th e  
G eography  of P u e r to  R ico (Rio P ie d ra s ,  P .  R. : U n iv e rs ity  o f P u e r to  
Rico P r e s s ,  1955), p. v.

F . T h o m as and G. W. W hittington, e d s . .  E n v iro n m en t 
and L and U se  in A fr ic a  (London: M ethuen & Co. , 1969), pp. 9 -10 .

C om m ittee  on G eography , D iv ision  of E a r th  S c ien c e s , 
N ational A cadem y o f S c ien ce s -N a tio n a l R e s e a rc h  C ouncil. R ep o rt of 
the C o m m ittee . S p a c e c ra f t in  G eograph ic  R e se a rc h  (W ashington, D. C. : 
N ational A cadem y of S c ien ces , 1966), p. 64.
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u s e . K o rea  only  em e rg e d  in to  the  m o d ern  w o rld  du ring  the  f i r s t  decad e  

of th is  cen tu ry  w ith  the  o ccupation  and su b seq u en t annexation  of the  p e n 

in su la  by J a p a n . T he co lo n ia l p e r io d  fo s te re d  the g row th  of an  i n f r a 

s tru c tu re  w hich, a lthough  s ta ffed  la rg e ly  by J a p a n e se  co lo n is ts  o r  n a 

tio n a ls , began the  o rd e r in g  o f the  t ra d it io n a l  lan d sc ap e  and th e  co llec tio n  

o f a  land  u se  d a ta  b a s e . D uring th is  p e r io d  the J a p a n e se  cod ified  land  

o w n ersh ip  p ra c t ic e s ,  a cc o m p lish e d  e x ten s iv e  and h igh  quality  to p o g ra p h 

ic  su rv e y s , and  in itia te d  d a ta  c o llec tio n  and  re c o rd in g  p ro c e d u re s  n e c e s 

s a ry  fo r th e  econom ic in te g ra tio n  of the  K o rean  colony.

The end of W orld  W ar Two b ro u g h t about the  d isso lu tio n  of the  

J a p a n e se  E m p ire  and , a t  the sam e  tim e , a  p e r io d  o f s e v e re  p o litic a l,
r

econom ic, and  so c ia l tu rb u le n c e  in  K o rea . T hat w as follow ed f ro m  1950 

to 1953 by  th e  m a ss iv e  d e s tru c tio n  and p a r ti t io n  o f th e  K o rean  W ar and 

fu r th e r  p o litic a l and econom ic p ro b le m s . U ntil th e  e a r ly  1960 's n e a r ly  

a l l  of K o re a 's  r e s o u rc e s  w e re  app lied  to w ard  p h y sica l re c o n s tru c tio n  

of w a rtim e  lo s s e s  and m a in ten an ce  of m il i ta ry  s e c u r ity . S ince  then  

som e r e s o u rc e s  h ave  b een  a llo c a te d  fo r ra p id  in d u s tr ia l  developm en t 

and  fo r g e n e ra l im p ro v em e n t in  th e  n a tio n a l s ta n d a rd  of liv in g . T he 

lim ite d  r e s o u rc e s  a v a ila b le  and  p o lit ic a l r e a l i t ie s  h ave , h o w ev er, 

la rg e ly  p re c lu d e d  su b s ta n tia l pub lic  o r  p r iv a te  in v o lv em en t in  such  

" lu x u rie s "  a s  land  u se  s tu d ie s  u n til re c e n tly .

T he only m o d e rn  in v en to ry  of lan d  u se  in  K o rea  extended f ro m  

I 9O8 to 1 9 1 8 , f i r s t  u n d e r th e  su p e rv is io n  o f the K o rean  D ep a rtm e n t of
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F in a n c e , and la te r  u n d er the  J a p a n e se  co lo n ia l g o v e rn m en t. L and  w as

2 6p la ce d  in  one of 19 lan d  u s e  c la s s e s  p r im a r i ly  fo r tax a tio n  p u rp o se s .

T he e a r l i e s t  s c h o la r ly  s tu d ie s  d ea lin g  w ith any  a s p e c ts  of lan d  u se  w e re

done by J a p a n e se  d u rin g  th e  co lo n ia l p e rio d . K ato, N ag a i, and  N akakaw a

a tte m p te d  to d efine  a g r ic u l tu r a l  reg io n s  on th e  b a s is  of p re d o m in a n t c ro p

grow ing a r e a s .  D uring  the 1930 's  th e re  w as a w o rld w id e  f lu r r y  of

a g r ic u l tu r a l  and  land  u se  s tu d ie s  and K o rea  w as n o t fo rg o tte n . In  1934

C o u lte r and K im  u se d  1928-29 d a ta  fro m  the  J a p a n e s e  co lo n ia l g o v e rn o r 's

o ffice  to d ep ic t K o re a 's  " lan d  u tiliz a tio n "  in  a  s e r ie s  of sev en  dot m ap s

28of c ro p  and popu la tion  d is tr ib u tio n . The th e s is  w as  th a t c ro p  p ro d u c 

tio n  co incided  c lo se ly  w ith  popu la tion  d is tr ib u tio n , a po in t o f l i t t l e  s u r 

p r is e  in  a r u r a l  s u b s is te n c e  econom y.

T he u s e  of p h y s ic a l en v iro n m e n ta l r e g im e s  to d e lim it  lan d  u se  

and  a g r ic u l tu r a l  re g io n s  h as  b een  com m on th ro u g h o u t th e  w o rld , and  in  

1935  H all r e l ie d  a lm o s t e n tire ly  upon c lim a tic  c h a r a c te r is t ic s  to d iv ide  

the  e n tire  K o rean  p e n in su la  in to  ju s t  th re e  a g r ic u l tu r a l  re g io n s .

2é>L e e  Hoon K oo, Land U tiliz a tio n  and R u ra l  E conom v in  K o rea  
(C hicago: U n iv e rs ity  o f Chicago P r e s s ,  1936), pp . 102-106.

27L ee  Chung M yun, "A Study of A g r ic u ltu ra l  R eg io n s  in  South 
K o r e a ,"  Geo g ra p h ia  P o lo n ic a . XIX (1970), p. 150, c iting  I. N agai and 
Y . N akakaw a, "M ajo r S p e c ie s  and  Its  D is tr ib u tio n , " A g r ic u ltu ra l  
E x p e rm e n ta l S ta tio n  R e p o r t . V (No, 1, 1924).

^^John  W. C o u lte r  and  B e rn ic e  B .H . K im , "L and  U tiliza tio n  
M aps of K o re a ,"  G eo g ra p h ica l R ev iew . XXIV (Ju ly , 1934), pp. 418-422.

^*^R. B . H all " A g r ic u ltu ra l  R egions o f A s ia , P a r t  VII, " E conom ic 
G eo g rap h v , XI (Ja n u a ry , 1935), pp. 44-52 .
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T he m o s t c o m p re h e n s iv e  and  d e ta ile d  land  u se  study  to d a te ,

d e sp ite  i ts  sh o rtco m in g s  by c o m te m p o ra ry  s ta n d a rd s , i s  the w idely

c ite d  s tu d y  by  L»ee. T h is  study , w hich  w as  s im ila r  in  s ty le  to  B u ck ’s

w o rk  on C hina, w as sp o n so red  by th e  In s titu te  of P a c if ic  R e la tio n s  and

i t  w as the  f i r s t  and  only  a tte m p t to  in c o rp o ra te  a g r ic u l tu r e ,  f o re s t ry ,

u rb a n , and  m in e ra l  lan d  u se , a s  w e ll a s  n u m ero u s  o th e r  econom ic and

fu n c tio n a l c h a r a c te r is t ic s .  D ata  fo r the  study  w e re  a lm o s t e n t ire ly

o b ta in ed  f ro m  ü e ld  su rv e y s , hou seh o ld  s a m p le s , and f ro m  r e c o rd s  o f

the  J a p a n e s e  G o v e rn o r -G e n e ra l 's  o ffice . In  consonance w ith  the  t im e s ,

the  d a ta  and  find ings w e re  p re s e n te d  d e s c r ip tiv e ly  u s in g  do t m ap s  and

ta b le s  of p ro v in c ia l le v e l  s ta t i s t i c s .  L e e  s tru c k  down a l l  p rev io u s

a tte m p ts  to d efin e  a g r ic u l tu r a l  re g io n s  a s  be ing  b a se d  on co n v en ien ce ,

a r b i t r a r in e s s ,  o r  o th e r  n o n sc ie n tif ic  g ro u n d s w hich did no t r e f le c t  any

31
m a rk e d  d iv e rs i ty  of a g r ic u l tu re .

A  n u m b e r of g e o g ra p h e rs  p u b lish ed  K o rea  s tu d ie s  d u rin g  th e  

p e r io d  f ro m  the  m id d le  1930 's  th ro u g h  th e  1 9 5 0 's , th e  m o s t p ro m in e n t 

be ing  G ra jd an ze v , L a u te n sa c h , M cC une, an d  Z a ich ikov . B oth  L a u te n sa c h  

and  M cC une p u b lish ed  s e v e ra l  a r t ic le s  and  m o n o g rap h s, so m e  of w h ich  

d e a lt  w ith  re g io n a liz a tio n s  o f v a r io u s  e le m en ts  of the  en v iro n m en t. Som e 

of L a u te n sa c h ’s p a p e rs  d is c u s s e d  a g r ic u l tu r a l  types and  th e ir  d is tr ib u tio n , 

and  M cC une’s r e s e a r c h  and  p u b lica tio n  fo cu sed  on a d e lin ea tio n  o f K o re a 's

^^ L ee , L and  U tiliza tio n  an d  R u ra l  E conom v in  K o re a .

^^I b id . . p . 83.
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c lim a tic  re g io n s  and th e ir  a s s o c ia te d  la n d sc a p e s  and eco n o m ies . A ll

fou r a lso  pub lished  g e n e ra l  g eo g rap h ie s  w hich  inc luded  v a r io u s  reg io n a l

s c h e m e s , b u t a l l  of th em  w e re  d e s c r ip t iv e  a p p ro a c h e s  b a se d  la rg e ly

upon p e rs o n a l o b se rv a tio n  and  su b je c tiv e  ev a lu a tio n . None d e a lt d ire c tly

33w ith  in te g ra te d  land  u se  c la s s if ic a tio n  o r  re g io n a liz a tio n .

D uring  the K o rean  W ar the  C anadian  g o v ern m en t p u b lish ed  a

m o n o g rap h  on K o re a ’s g eography  w hich  re c e iv e d  w ide d is tr ib u tio n . I t

in c lu d ed  two a p p a re n tly  new  m ap s d ep ic tin g  a g r ic u l tu ra l  and  in d u s tr ia l

re g io n a liz a tio n s  of the p en in su la , b u t u n fo rtu n a te ly  th e re  w e re  no

34
su p p o rtin g  d a ta , ra t io n a le , o r  s o u rc e s  given.

P e rh a p s  the m o s t d e ta ile d  and co m p reh en siv e  land u se  m ap  of

o 2
H erm an n  L a u te n sa c h , " Z u r  G éo g rap h ie  d e r  K u n s tlisch en  

B ew asse ru n g  in  K o rea , " P e te rm a n n s  G eo g rao h isch e  M itte ilu n g en . 
LXXXVI (S ep tem b e r, 1940), pp. 289-303; and  ”U b er den B ra n d ro d u n g - 
sfe ldbau  in  K o rea  m it  B em erk u n g en  zu r U rla n d sc a f ts fo rsc h u n g , ” 
P e te rm a n n 's  G eo g rap h isch e  M itte ilu n g e n . LXXXVII (F e b ru a ry , 1941), 
pp. 41 -54  a r e  ex am p les  w hich  a r e  a v a ila b le  in  the USA a s  c ited  in  
Shannon M cC une, "G eo g rap h ic  P u b lic a tio n s  of H erm an n  L a u te n sach  on 
K o r e a ,"  The F a r  E a s te r n  Q u a r te r lv . V (M ay, 1946), pp. 330-332; 
Shannon M cC une, "C lim a tic  R eg io n s o f K o rea  and T h e ir  E conom y, " 
G eogra-phical R eview . XXI (Ja n u a ry , 1941), pp. 95-99; and  Shannon 
M cC une, "C lim a tic  R e g io n s ,” R e s e a rc h  M onographs on K o re a . S e r ie s  
E . N o s. 1-9  (June, 1945).

■ ^^R epresentative g e n e ra l w o rk s  w e re : A ndrew  J .  G ra jd an zev , 
M o d ern  K o rea  (New Y o rk : In s ti tu te  o f P a c if ic  R e la tio n s , 1944) ;
H erm an n  L a u te n sa ch , K o re a . E in e  L and esk u n d e  a u f  G rund E ig e n e r  
R e is  en und d e r  L i t te r a tu r  (L e ip z ig : K. F .  K o h le r V erlag , 1945);
Shannon M cC une, K o re a ’s H e r ita g e : A R eg ional and  S o cia l G eography  
(Tokyo: C h a r le s  E . T u ttle  C om pany, I n c . ,  1956); V .T . Z a ich ik o v , 
G eography  of K o re a , t r a n s .  by A lb e r t  P a r r y  (New Y o rk : In s titu te  of 
P a c if ic  R e la tio n s , 1952).

^^ o r e a :  A G e o g ra p h ica l A p p re c ia tio n  (O ttaw a: C anada D e p a r t 
m en t o f M ines and T e ch n ica l S u rv ey s , 1951, pp. 46-56 .
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the p en in su la  ye t p u b lished  a p p e a re d  in  a K o rean  language a t la s  in  1957.

T he m ap  is. t i tle d  "L and  U se"  and p la c e s  a ll  of K o re a 's  land  a r e a  into

one of five c a te g o r ie s  of p red o m in an t su rfac e  o ccu p an ce . An in s e t  m ap

3 5a lso  d ep ic ts  a r e a s  o f su b s ta n tia l c ro p  co n cen tra tio n . U n fo rtu n a te ly ,

th is  in te re s tin g  e ffo r t is  a lso  w ithou t fu r th e r  docum en ta tion .

In 1967  Koo p u b lish ed  a  d e ta ile d  and b ro a d  scope study w hich

u se d  1965-66 g o v ern m en ta l e s tim a te s  and sam p le  data  to exam ine

s e v e ra l  a s p e c ts  o f a g r ic u l tu re .  I ts  p u rp o se s  w e re  to b e t te r  docum en t

then  ex is tin g  cond itions, co n trib u te  to the developm ent o f re g io n a l

planning in  a g r ic u l tu re ,  and to a s s i s t  o th e r s c h o la rs  in te re s te d  in

3  AK o rean  a g r ic u ltu re .  In one of five p a r ts  of the study Koo c la s s if ie d  

and  d e lin ea ted  31 a g r ic u l tu r a l  re g io n s . W hile acknow ledging th a t both  

" n a tu ra l and econom ic" fa c to rs  p layed  a ro le , and in deed , w e re  the 

m a jo r  d e te rm in a n ts  o f a g r ic u l tu ra l  re g io n s , only th re e  a t t r ib u te s  w ere  

u sed  in the  c la s s if ic a tio n : (1) ra tio  o f a ra b le  to n o n a ra b le  land , (2) ra tio  

of a ra b le  to paddy c ropped  land , and  (3) the lo ca tio n  of p ro v in c ia l bound

a r ie s  w hich  w e re , " . . .  n a tu ra lly  e s ta b lish e d  d u rin g  a long c o u rse  of

h is to ry  in  a c c o rd a n c e  w ith  n a tu ra l  en v iro n m en ts  and c u ltu ra l  c h a r a c te r -

• ^  "37isb .c s .

3^1iee Sang M an, ed. , S aero u n  U rin a ra  Chido [New A tla s  of 
O ur C ountry] (Seoul: Hong J i  Sa, 1957), pp. 10-11.

3  A
Koo J a e  Suh, A  Study of the R eg ional C h a ra c te r is t ic s  of 

K o rean  A g r ic u ltu re , Study fo r the In te rn a tio n a l A g r ic u ltu ra l  R e s e a rc h  
In s titu te  (Seoul: K o rea  U n iv e rs ity , 1967).

^ ^Ibid. . pp. 333-338.
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T hroughou t the  p a s t h a lf -c e n tu ry  th e re  h a s  b een  c o n s id e ra b le

in te r e s t  in the  c la s s if ic a tio n  o r d iv is io n  of K o re a  in to  " a g r ic u ltu ra l

m an ag em en t"  re g io n s . Som e of th is  in te r e s t  w as m a n ife s te d  in

J a p a n e se  and K o rean  language s tu d ies  by Ihn, Seoh, and H isam a  w hich

38u sed  land  u se  in fo rm a tio n . The m o s t r e c e n t  r e s e a r c h ,  and  th e  m o s t 

a v a ila b le  to W e s te rn  s c h o la rs ,  w as L e e 's  study  w hich  u sed  I960 cen su s  

d a ta  and o th e r  an n u a l s ta t is t ic a l  r e p o r ts  to define  " a g r ic u ltu ra l  re g io n s . 

F if te e n  a t tr ib u te s  w e re  co n s id e re d  in  the  study , and  a ll  but one w e re  

in d ice s  of a g r ic u l tu r a l  m an ag em en t and  eco n o m ics . A lthough th e re  i s  

l i t t le  d o cum en ta tion  and no exp lanation  of p ro c e d u re s  u sed  in the r e g io n 

a liz a tio n , L ee  a p p a re n tly  m apped the v a r io u s  a t tr ib u te s  fo r  each  m in o r 

p o lit ic a l su b d iv is io n  and  then  su p e rim p o se d  and  su b jec tiv e ly  ev a lu a ted  

the  com page. T h e  re su ltin g  17 d iffe re n t c a te g o r ie s  of a g r ic u l tu ra l  

re g io n s  w e re  ap p lied  to som e 1, 520 study u n its  w ithou t any con tigu ity  

c o n s tra in ts  and  p ro d u ced  s e v e ra l  h u n d red  sp ec ific  re g io n s . Of in te r e s t  

is  L e e 's  concluding p a ra g ra p h  w hich  s ta te s :

M o st o f th e  r e s e a r c h  [p ro je c ts ]  in  th is  fie ld  have h ith e rto  c o n 
c e n tra te d  on q u a lita tiv e  c la s s if ic a tio n . T hey su ffe r  the  w eak n ess  
o f su b je c tiv ity : th e re  is  l i t t le  com pu tib le  [s ic ]  b a s is  fo r e s ta b lish in g

^®Ihn Chung Shick, A g r ic u ltu ra l  R egions in  K orea  (Seoul: 1937); 
Seoh Chang K ee , A C la ss if ic a tio n  of A g r ic u ltu ra l  R egions in  K o rea  
(U npublished th e s is ,  Kyungbuk U n iv e rs ity , 1962); K. H isam a , A Studv 
o f A g r ic u ltu ra l  M anagem en t in  K orea  (Tokyo: 1950) a ll  c ited  in  L e e ,
"A Study of A g r ic u ltu ra l  R egions in  South K o rea , " pp. 150-155.

2 9L ee , "A Study of A g r ic u ltu ra l  R egions in  South K o re a . "

^^Ib id . . p . 170.
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co m p arab le  a g r ic u l tu ra l  reg io n s  by independen t s c h o la rs .  Som e 
m e a s u re a b le , y e t m an ag eab le  c r i te r ia  should  be p re p a re d  a s  
o b jec tiv e  s ta n d a rd s  to bu ild  on . P e rh a p s ,  fu r th e r  s tu d ie s  w ill 
em ploy  a  m uch  n eed ed  qu an ta tiv e  Fs ic i ap p ro ach .

The sam e m ig h t be sa id  fo r the b ro a d e r  c la s s  of land  u se  s tu d ie s .

The K o rean  g o v e rn m en t i t s e l f  b ecam e  in te re s te d  in  land  u se  

s tu d ie s , p lann ing , and m an ag em en t a f te r  1961 when P r e s id e n t  P a r k  

Chung H ee d ec id ed  to b r e a k  f r e e  f ro m  the d ev e lo p m en ta l le th a rg y  w hich  

had  c h a ra c te r iz e d  the n a tio n  s in ce  i ts  independence . P a s s a g e  o f the 

C o m p reh en siv e  N a tio n a l L and  C o n stru c tio n  P lan n in g  Law  o f 1963 w as 

the  f i r s t  s te p  in  a  chain  o f  g o v e rn m en ta l and  so c ia l c o n sc io u sn e s s  o f the 

p ro b le m . I ts  p u rp o se  w as the  en h an cem en t o f the n a tio n a l g o v e rn 

m e n t 's  econom ic d ev e lo p m en t p ro g ra m s , and  i t  fo cu sed  on s e v e ra l  

a r e a s  of pub lic  w o rk s  c a p ita l in v e s tm e n t. T he u til i ty  of th a t  new  a c tio n  

w as im m e d ia te ly  a p p a re n t b e c a u se , a s  one eco n o m is t o b se rv e d  e a r l i e r :

A t p ra c t ic a l ly  e v e ry  s ta g e  in  the  evolving d ev e lo p m en t p ro g ra m , 
K o rea  h as  been  han d icap p ed  by the  fa c t th a t i t  d id  n o t h av e  a f i r m  
fac tu a l b a s is  fo r  th is  p r o g ra m —th a t the  p la n n e rs  w e re  fo rc e d  to 
re ly  upon s ta t is t ic s  in  w hich  they  had  l i t t le  o r  no con fidence .

In 1968  a  s e t  o f N a tio n a l P h y s ic a l P lann ing  G u id e lin es  evolved 

w hich  led  d ire c t ly  to th e  fo rm u la tio n  and ap p ro v a l in  O c to b e r , 1971 of

^^Ibid.

^N atio n a l L and  D evelopm ent P la n : 1972-1981 (Seoul: G o v e rn 
m e n t o f the R epub lic  o f K o re a , 1971), p . 6.

^^N am  Kyu Chung and  Heung Keun Oh, A n In tro d u c tio n  to K o rea  
A g r ic u ltu re  (Seoul: T he A m e r ic a n -K o re a n  F o undation , 1962), p . 139.
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th e  N a tio n a l L and  D evelopm en t P la n : 1972-1981. The b a s ic  o b je c tiv e s  

o f the  p lan  a r e  fo u rfo ld : (1) en h an cem en t of e ffic ien cy  in  land  u s e  m a n a g e 

m e n t, (2) ex p an sio n  of the  eco n o m ic  d ev e lo p m en t foundation , (3) d ev e lo p 

m e n t o f the lan d  r e s o u r c e s  and  th e  c o n se rv a tio n  and p ro te c tio n  o f n a tu re ,

45and  (4) the  im p ro v e m e n t of p e o p le ’s liv in g  en v iro n m en t. One o f the 

f i r s t  p r e re q u is i te s  fo r m ee tin g  th o se  o b je c tiv e s  is  the  g a th e rin g  of 

b a s ic  in fo rm a tio n  abou t w h at cond itions e x is t  a t  th e  p re s e n t .  A s one of 

i t s  s te p s , the p lan  r e q u ir e s  the  c la s s if ic a t io n  of the  e n tire  n a tio n a l a r e a  

in to  one of the f iv e  fu n c tio n a l c a te g o r ie s :  (1) a g r ic u l tu ra l ,  (2) fo re s t ,

(3) u rb a n , (4) n a tu ra l ,  and  c u ltu ra l  a s s e t s  c o n se rv a tio n  a r e a s ,  and  (5) 

c o n tin en ta l sh e lf  a r e a s .  T he study and a c tio n  g roups m u s t ac c o m p lish  

the  ta sk s  s e t  fo r th  in  th e  p lan  u n d e r  s e v e re  c o n s tra in ts .  They m u s t be 

done u n d er the  p r e s s u r e  o f s u b s ta n tia l  h i s to r ic a l  r e s id u a l,  r a p id  in d u s 

tr ia l iz a t io n  and  u rb a n iz a tio n , and  in  the  m id s t  of e x tre m e ly  h igh  pop u 

la tio n  d en s ity .

K o re a 's  S e tting  fo r D evelopm en t

The R ep u b lic  o f K o rea  o ccu p ie s  the  so u th e rn  h a lf  of the  K o rean  

P e n in su la  w hich  ex tends so u th w ard  f ro m  the  E a s t  A sian  m ain lan d  to 

w ith in  200 k i lo m e te rs  o f the J a p a n e se  is la n d s  o f H onshu and  K yushu.

I t  e n c o m p a sse s  s lig h tly  u n d e r 100, 000 s q u a re  k ilo m e te rs  o f contiguous

^ % i id . , p . 7. ^ ^ Ib id . . pp. 11 -12 . ^ ^ Ib id . . pp. 15-16.

47ib id . , p. i.
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land  a r e a  and s e v e ra l  h u n d red  is la n d s  c lu s te re d  a long  th e  so u th e rn  and 

w e s te rn  c o a s tlin e s  (F ig u re  1).

The K o rean  la n d sc a p e  is  dom inated  by a m oun tainous c o rd i l le r a  

a long  the  e a s te rn  c o a s t  an d  s e v e ra l  ra n g e s  of lo w er m o u n ta in s  an d  h i l ls  

ex tend ing  to the so u th e rn  and  w e s te rn  c o a s ts . C o llec tiv e ly , th e se  m o u n 

ta in o u s  a r e a s  occupy  o v e r  70 p e rc e n t  of the c o u n try 's  lan d  a r e a .  M ax 

im u m  e lev a tio n s  a r e  com m only  only  1 ,000  to 2 ,000  m e te r s ,  b u t b e c au se  

of r e c e n t  up lifting  and  th e  geo log ic  s tru c tu re ,  the up lands ex h ib it e x 

tr e m e s  of ru g g e d n e ss  and  lo c a l r e l ie f .  In  the  e a s t  a  m a tu re  lan d sc ap e  

of V -sh ap ed  v a lle y s , s te e p  s tr e a m  g ra d ie n ts , and an  e m e rg e n t c o a s t

lin e  h av e  developed . A long the  w e s te rn  c o a s t th e re  i s  a  m o re  m a tu re  

la n d sc a p e  of f a i r ly  b ro a d  a llu v ia l p la in s  se p a ra te d  by  w orn  re m n a n ts  

of a n c ie n t m o u n ta in  ro o ts .  T h e se  p la in s  co n s titu te  th e  l a r g e s t  and 

m o s t p ro d u c tiv e  a g r ic u l tu r a l  a r e a  on the  p en in su la  b u t inc lude  le s s  

than  15 p e rc e n t o f the n a tio n a l a r e a .  I t  is  a  w ell d ra in e d  lan d sc a p e  in  

w hich  th e re  a r e  v ir tu a l ly  no n a tu r a l  lak e s  o r  m a rs h e s ,  and w h e re  a l l  

r iv e r s  a r e  sh o rt, r a p id  flow ing, and p o s s e s s  d is tin c t se a so n a l flow 

re g im e s .

T he p en in su la  h a s  a  h u m id -co n tin en ta l c lim a te  w hich is  u n d er 

th e  in flu en ce  o f the v e ry  s tro n g  A sian  m onsoon sy s te m . W in te rs  a r e  

co ld  and  d ry  w ith  s tro n g  n o r th e r ly  w ind flow s. T e m p e ra tu re s  in  J a n u a ry  

ra n g e  f ro m  -1 0 °C  a long  the  38th P a r a l le l  to 0°C along  the so u th e rn  

c o a s t. S u m m ers  a r e  e v e ry w h e re  w a rm  and hum id , w ith  te m p e ra tu re s
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a v e rag in g  26°C in A ugust, O ver 50 p e rc e n t of the a v e ra g e  an n u al

p re c ip ita tio n  of 1, 000 to 1, 500 m il l im e te r s  o c c u rs  in  Ju ly  and  A ugust,

48and  only 15 p e rc e n t  fa lls  in  the s ix  w in te r  m o n th s. A g r ic u ltu ra lly ,

no a r e a  is  d e fic ien t in  p re c ip ita tio n . T he grow ing seaso n  ra n g e s  f ro m

49abou t 175 days in  n o r th e rn  in land  a r e a s  to o v e r  220 days in  the  south .

The population  of K o rea  in  1970 w as 3 1 .5  m illio n  w ith  an  annual

grow th  r a te  of ju s t  u n d er 2 p e rc e n t, down f ro m  n e a r ly  3 p e rc e n t in  I960.

The go v ern m en t e s tim a te s  th a t d e sp ite  ex pected  fu r th e r  d e c re a s e s  in

the  annual grow th r a te ,  the to ta l population  w ill re a c h  37 m illio n  by 

51
1981. T he low d e g re e  of u rb an iz a tio n , la rg e  su b s is te n c e  s e c to r  in

the  econom y, and to le ra b le  p h y s ica l en v iro n m en t allow  the popu la tion

to b e  m o re  even ly  d is tr ib u te d  than  m ig h t be expected . N e v e r th e le s s ,

in  1970 abou t 52 p e rc e n t of the population  w as found in  the w e s te rn  and

so u th e rn  low land a r e a s  w hich co n s titu ted  le s s  than  22 p e rc e n t o f the 

52n a tio n a l a r e a .

K o rea  h as  m ad e  sp e c ta c u la r  econom ic ad v an ces  s in ce  1961 and

"̂ ^K o rea  S ta tis t ic a l  Y earbook : 1971 (Seoul: B u rea u  of S ta tis t ic s ,  
E conom ic P lann ing  B o ard , ROK, 1971), pp. 28-33..

^^K enneth  G. C la re , et a l . . A re a  H andbook fo r the R epub lic  of 
K o re a . D ep a rtm en t of the A rm y  P a m p h le t 55-041 (W ashington, D. C. : 
U .S . G o v ern m en t P r in tin g  O ffice, 1969), p. 13.

^^K o rea  S ta tis t ic a l  Y earbook: 1971. p. 37.

^ ^N ational L and  D evelopm ent P la n : 1972-1981. p . 30.

^ ^ Ib id .. p. 14.
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th e r e  w e re  re f le c te d  in  a n  in c re a s e  in  th e  G N P of 240 p e rc e n t by 1970. 

M o d ern iza tio n  o f th e  econom y is  i l lu s t r a te d  by changes in  th e  co m p o 

s itio n  of c o n tr ib u tio n s  to the GNP b e tw een  1965 an d  1970. D uring  th a t 

p e r io d  the  p r im a ry  s e c to r  (a g r ic u ltu re , f o r e s t ry ,  a n d  fishing) d ec lin ed  

f ro m  38. 7 to 25. 8 p e rc e n t w h ile  th e  s e c o n d a ry  s e c to r  (m ining and

m an u fac tu rin g ) in c re a s e d  fro m  19. 5 to 28 p e rc e n t an d  the  t e r t i a r y

53
s e c to r  f ro m  41. 8 to 46. 2 p e rc e n t.

I t  i s  th is  in d u s tr ia l iz a tio n , w ith  i t s  in ev ita b le  u rb an iz a tio n , 

in c r e a s e  in  s ta n d a rd  o f liv in g , an d  s tea d y  popu la tion  grow th w hich  is  

c re a tin g  in te n se  com petition  fo r  th e  u s e  of th e  lan d . K o rea  h a s  b een  a  

food d e f ic it n a tio n  s in ce  the K o rean  W ar, and  being  an  in te n s iv e  g ra in  

fa rm in g  c u ltu re , n e a r ly  a l l  land  w ith  s lo p e s  le s s  th an  15 p e rc e n t h a s  

long b een  cu ltiv a te d . In  such  an  a r e a  the  r is in g  ex p ec ta tio n s  and d e 

m ands of n o n -a g r ic u l tu ra l  s e c to rs  fo r h o u sin g , in d u s try , t ra n s p o r ta t io n  

an d  pub lic  fa c i l i t ie s  w ill p re c ip i ta te  im m e d ia te  d ilem m a s  and  beg equally  

u rg e n t so lu tio n s . A lre a d y  th e  m e a g e r  ga ins o f t id a l lands re c la m a tio n , 

f a rm  fie ld  co n so lid a tio n , and  e ro s io n  c o n tro l have b een  o ffse t by  u rb a n  

and  in d u s tr ia l  developm en t w hich  is  ex p ec ted  to in c r e a s e  even m o re  

d ra m a tic a lly  in  th e  n ex t decade .

^^K o rean  S ta tis t ic a l  Y earbook : 1971. p. 661.

^■^Jin Hwan P a rk ,  A n E conom ic  A n a ly s is  o f Land D evelopm ent 
A c tiv itie s  in  K o re a . Study fo r th e  M in is try  o f A g r ic u ltu re  and  F o r e s t r y  
and  the U .S . A gency fo r  In te rn a tio n a l D evelopm en t in  K o rea  (Seoul; 
Seoul N atio n a l U n iv e rs ity , 1969), pp. 7 -8 .
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O b jec tiv es  of the R e s e a rc h

T he o b je c tiv e s  o f th is  r e s e a r c h  a r e  th re e fo ld . The f i r s t ,  and 

p e rh a p s  th a t o f  w id e s t in te r e s t  and  s ig n ifican ce , is  one of developing  

an  im p ro v ed  tech n iq u e  fo r the re g io n a liz a tio n  of lan d  u se  a t t r ib u te s .  

M ethodo log ies fo cu sed  on m a th e m a tic a l " fa c to rin g "  and  g rouping  te c h 

n iq u es a r e  w e ll e s ta b lis h e d  in  the l i te r a tu r e ,  hav ing  g e n e ra lly  re p la c e d

55tra d it io n a l d e s c r ip tiv e  re g io n a liz a tio n s  a s  the  n o rm a tiv e  m odel. 

A lthough w id e ly  u se d , th e se  m ethodo log ies  a l l  su ffe r  the  w eak n ess  of 

u s in g  a  s in g le  d a ta  po in t to r e p re s e n t  a r e a l  d a ta  co llec tio n  un its  of 

v a r ia b le  s iz e s  an d  co n fig u ra tio n s . T h a t is  th e  c a se  even though the 

a c tu a l d is tr ib u tio n  of the  a t t r ib u te s  being re g io n a liz e d  is  unknown and 

is  fre q u e n tly  c o n s tra in e d  to a  f ra c tio n  of the d a ta  u n it by p h y sica l, 

econom ic , o r  s o c ia l fo rc e s .  C onsequen tly , the r e p re s e n ta t io n  of an  

e n tire  da ta  u n it by  a  g iven  c la s s ,  and  the e s ta b lish m e n t of re g io n a l 

b o u n d a rie s  a ro u n d  a g g re g a te d  d a ta  u n its  v ir tu a l ly  in s u re s  im p re c is io n  

in  the  p re s e n ta tio n  of r e s u l t s .

In r e c e n t  y e a r s  s in ce  h y p e r -a lt i tu d e  a i r c r a f t  and  s a te ll i te s  

have  m ad e v e ry  s m a l l - s c a le  im a g e ry  g e n e ra lly  a v a ila b le  th e re  h as  been 

c o n s id e ra b le  i n t e r e s t  in  reg io n a liz in g  d ire c t ly  f ro m  the  im ag e . M any 

of th e se  e ffo r ts  h ave  involved  th e  m an u a l bounding of a r e a s  on th e  im ag e

^ ^ Ja m e s , A ll P o s s ib le  W orlds: A H is to rv  o f G eo g rap h ica l 
Id ea s , p. 522; so m e o f the  p ro m in en t s tu d ie s  i l lu s tra t in g  th is  co n 
ten tio n  a r e  l i s te d  in  B ry n  G ree r-W o o ten , A B ib lio g rap h y  of S ta t is t ic a l  
A p p lica tio n s  in  G eo g rap h y . T e ch n ica l P a p e r  No. 9 (W ashington , D. C. : 
A sso c ia tio n  of A m e ric a n  G eo g rap h e rs , 1972), pp. 57-67  and 86-90 .
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d isp lay in g  v isu a lly  d is t in c t  s ig n a tu re s  re p re s e n tin g  a  com page o f s u r 

face  a t t r ib u te s .  T h is  techn ique  is  rap id  and  m o re  flex ib le  in  bound

a r y  p lac em e n t than  m a th e m a tic a l tech n iq u es , b u t i t  too h as  p ro b le m s . 

T he p r in c ip a l  d isa d v a n ta g e s  a r e  the  d e te rm in a tio n  of w hat su rfa c e  

a t tr ib u te s  a r e  s p a tia lly  a s s o c ia te d  w ith the p h o to m o rp h ic  s ig n a tu re s , 

and  the d e g re e  to w hich  a p a r t ic u la r  a t tr ib u te  a ffe c ts  th e  s ig n a tu re .

T h is  is  a  m a jo r  p ro b le m  w hen d ea lin g  w ith s in g le  fa c to r  re g io n s  and 

la n d sc a p e s  exh ib iting  d iv e rs e  y e t in te g ra te d  land  u s e s  and c o v e rs . 

B ec a u se  of i ts  su b je c tiv ity , m an u a l bounding p ro d u ce s  re g io n s  w hich 

have  a low d e g re e  o f re p l ic a b ili ty  and  c re a te s  a  g r e a te r  o b lig a tio n  fo r 

v a lid ity  te s tin g  of the  re su lt in g  re g io n a l co m p o sitio n  and s tru c tu re .  

F in a lly , d e s c r ip tio n  of the  re g io n s  d e lim ited  by th is  techn ique  m u s t 

r e ly  on in d ire c t  ev idence f ro m  im a g e ry  o r  a l te rn a te  s o u rc e s .

The m ethodo logy  p ro p o se d  in  th is  study  se e k s  to com bine the 

ad v an tag es  o f each  of the two techn iques to im p ro v e  the  o b jec tiv ity , 

p re c is io n , and v a lid ity  in  re g io n a liz a tio n . The s u c c e s s  of the technique 

and i t s  a p p lic a tio n  w ill enchance th e  speed , econom y, and u ti l i ty  o f 

land  u se  s tu d ie s  in  a l l  a r e a s  o f the w orld , bu t i t  w ill be in c re m e n ta lly  

m o s t u se fu l to develop ing  c o u n tr ie s .

The seco n d  o b jec tiv e  is  co n cern ed  w ith  a t  l e a s t  p a r t ia l ly  s a t i s 

fying a need  in  the  body o f re g io n a l l i t e r a tu r e  on K o re a . The reg io n a l

^^ R eev e s , e d . , M anual of R em ote S en s in g , pp. 1961-1975.
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57concep t h a s  long b een  a  p r in c ip a l th em e of g eo g rap h ic  study, and 

ac c o rd in g  to one d is tin g u ish ed  co m m ittee  of the  A sso c ia tio n  of A m e ric a n  

G e o g ra p h e rs , "G e o g rap h e rs  a r e  in  g e n e ra l a g re e m e n t th a t reg io n a l

C O
study  is  a n  e s s e n tia l  p a r t  of th e ir  c ra f t .  " J a m e s  w as even m o re  

ad am an t in  s ta tin g  th a t, "T he re g io n a l concep t co n s titu te s  the co re  of 

geography .

T he R ep u b lic  o f K o rea  is  c u r re n tly  ex p e rien c in g  ra p id  so c ia l 

change and  econom ic developm ent in  the face  of s e v e re  en v iro n m en ta l 

r e s t r a in t s  and  a  body o f inad eq u a te ly  o rg a n iz ed  and  m anaged  land  use  

in fo rm a tio n . M any of the  developm ent p ro b le m s  have b een  reco g n ized  

and  p lanned  fo r  in  the  N a tio n a l Land D evelopm ent P la n , b u t a  r e q u i r e 

m e n t fo r  i ts  s u c c e ss  w ould see m  to be  an  o v erv iew  o f in te g ra te d  land  

u s e  re g io n s  w ith in  the  co u n try . A t l e a s t  som e dev elo p m en t s p e c ia lis ts  

b e liev e  th a t th e  m o s t  e ffic ien t developm en t p ro c e e d s  in  o rd e r ly  p h ases  

f ro m  the  b ro ad  en v iro n m en ta l ov erv iew  to d e ta ile d  s tu d ie s  of sm a ll

^^W illiam  D. P a ttiso n , "T h e  F o u r T ra d itio n s  o f G eography , " 
T he  J o u rn a l  of G eography . LXIII (1964), pp. 211-216; P re s to n  E . J a m e s  
and  C la re n c e  F . Jo n e s , ed s . , A m e ric a n  G eography: In v en to rv  and 
P ro s p e c t  (S y racu se . N .Y . ; A sso c ia tio n  of A m e ric a n  G eo g rap h e rs  by 
S y ra c u se  U n iv e rs ity  P r e s s ,  1954), pp. 21 -32 .

^ ^ Ib id . . p. 21.

^ ^ P re s to n  E . J a m e s , "T o w ard  a F u r th e r  U n d erstan d in g  of 
the R eg ional C oncept, " A nnals of th e  A sso c ia tio n  o f A m e ric a n  G eog
r a p h e r s ,  X LII (S ep tem b er, 1952), p. 195.
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a r e a s ,  and  th a t sp e c ia liz e d  know ledge of com plex  p ro b le m s  m u st be

acco m p an ied  by a "co m p o site  re g io n a l a n a ly s is .  R ich ard so n

w as even m o re  sp ec ific :

C o n sid e ra tio n  of w hat c o n s titu te s  a  reg io n  and  of how  th e  econom y 
m ay be su b -d iv id ed  into a  sy s te m  of reg io n s  would a p p ea r  to be an  
e s s e n tia l  p re re q u is i te  fo r  the a n a ly s is  of re g io n a l econom ic p h e
nom ena. °

T ha t such  a  reg io n a l s tru c tu re  is  no t m e re ly  an  ac a d e m ic  dev ice , but 

can co n trib u te  to the u n d e rs tan d in g  and su c c e ss  o f dev elo p m en t p lans is  

in d ica ted  by the a s s e r t io n  th a t, ". . .  sp a tia l s tru c tu re  and  sp a tia l  p ro c e s s  

a r e  c i r c u la r ly  c a u sa l. S tru c tu re  is  a  d e te rm in a n t of p ro c e s s  a s  m uch 

a s  p ro c e s s  is  a d e te rm in a n t of s tru c tu re .

T he la s t  o b jec tiv e  is  to sa tis fy  a s c h o la r ly  c u r io s ity  a s  to the 

com position  and d is tr ib u tio n  of m a jo r  land  u se  a s so c ia tio n s  in  the 

R epublic  o f K o rea . T h is  is  the "a ca d e m ic"  m ode of re g io n a l study 

about w hich  the C o m m ittee  on A m e ric a n  G eography  a g re e d :

^^K irk  P . R o g e rs , "Som e C r i te r ia  fo r M aking D ec is io n s  to 
In v e s t in  R e so u rc e  S u rveys w ith  S p ec ia l E m p h as is  on D eveloping 
C o u n tr ie s ,"  in  E a r th  R e so u rc e s  S urvey  S y s te m s . V ol. I , NASA S P -283 
(W ashington, D. C. : N a tio n a l A e rn an tie s  and S pace A d m in is tra tio n ,
1972), pp. 181-182.

^^R eeves, e d . , M anual of R em ote S en s in g , p. 1949.

^ ^ H a rry  W. R  ic h a rd so n . R egional E co n o m ics: L o ca tio n 
T h eo ry , U rban  S tru c tu re  and  R eg ional Change (New Y o rk : P ra e g e r  
P u b lis h e rs , 1969), p. 233.

^^Ronald A b le r , Jo h n  S. A dam s and P e te r  G ould, S patia l 
O rg an iza tio n  (Englew ood C liffs . N . J . :  P re n tic e -H a ll ,  I n c . ,  1971), 
p. 60.
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S c ien tific  c u r io s ity  p ro m p ts  such  a s tu d y . . . .  The co n c lu sio n s  
p e rm it  o r  le a d  to d iag n o sis  of the m ean in g  and  im p o rt o f the 
d isc o v e re d  re la t io n s h ip s . T he in v e s tig a tio n  and  p re se n ta tio n  
o f the find ings s e rv e  to in c r e a s e  know ledge of the e a r th  fo r  the 
g e n e ra l p u b lic , fo r  teach ing , and  fo r t r a n s f e r  to cognate  d i s 
c ip lin e s .

^ '^Jam es an d  Jo n e s , eds. , A m e r ic a n  G eographv: In v en to rv  
and  P ro s p e c t ,  p . 57.



C H A PTE R  H 

RESEARCH DESIGN

T he r e s e a r c h  desig n  u sed  in  defin ing , de lim itin g  and  d e sc rib in g  

the lan d  u se  re g io n s  o f K o rea  is  c o m p ris e d  of fo u r p a r ts :  (1) the  u se  

o f s ta t i s t ic a l  d a ta  and  q u a n tita tiv e  com pu ta tion  techn iques to  define 

dom inan t lan d  u se  fa c to rs  and re g io n a l co n c e n tra tio n s  o r  c o re  a r e a s  of 

th o se  f a c to rs ,  (2) the  u se  of s a te l l i te  im a g e ry  to a c c u ra te ly  d e lim it 

re g io n a l b o u n d a r ie s  fo r th e  c o re  a r e a s  defined  in  s tep  one, (3) th e  u se  

of g round  t ru th  sam pling  to v e r ify  th e  f in a l b o u n d a rie s  f ro m  s tep  two, 

and  (4) a  s ta t i s t ic a l  and n a r r a t iv e  d e s c r ip tio n  of each  of th e  f in a l land  

u se  re g io n s .

D efin ition  of R eg io n a l C o re  A re a s

T he d efin itio n  of re g io n a l c o re  a r e a s  is  e s se n tia l ly  the co n 

s tru c tio n  and u se  of an o b se rv a tio n  m o d e l. I t  i s  w hat H arv ey  ca lls  

"co g n itiv e  d e sc r ip tio n , " and c o n s is ts  of the  co llec tio n , o rd e rin g  and 

c la s s if ic a tio n  of d a ta .  ̂ S p ec ific a lly , i t  i s  a  p ro b le m  of in d u c tiv e  

c la s s if ic a tio n  and r e q u ire s  two o p e ra tio n a l s te p s .

^H arvey , E xp lan a tio n  in  G eo g rap h v . p. 79.

29
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The F a c to r  M odel 

T he f i r s t  s te p  is  co n cern ed  w ith  finding and  d e sc rib in g  a  r e l 

a tiv e ly  s m a ll n u m b er o f "co m p o site  v a r ia b le s ,  " o r  f a c to rs ,  w hich  

a d eq u a te ly  r e p r e s e n t  a  la r g e r  body of d iv e rs e  lan d  u se  a t tr ib u te s  ab o u t 

w hose u n d erly in g  s t r u c tu r e  and  in te r r e la t io n s h ip s  one can on ly  h y p o th 

e s iz e . A  m u lt iv a r ia te  tech n iq u e  is  o b v io u sly  re q u ire d , and  of the  

s e v e ra l  su ita b le  fo r an a ly z in g  th e se  d a ta , the  g e n e ra l  fa c to r  a n a ly s is  

m o d el w as cho sen  b e c a u se  of co m p u ta tio n a l l im ita tio n s . T h is  m odel 

o r ig in a te d  in  th e  b e h a v io ra l s c ie n c e s  and i t s  u se  ra p id ly  s p re a d  to  the  

so c ia l and e a r th  s c ie n c e s . I ts  a c c e p ta n c e  a s  a  v a lid  tool, o r  a t  l e a s t  

i ts  e x p e r im e n ta l in te r e s t  in  g eography , is  ev idenced  by the la rg e  an d
t

ra p id ly  grow ing body o f l i t e r a tu r e  in  w hich i t  is  u sed  in  som e fo rm  fo r  

a  w ide v a r ie ty  of r e s e a r c h  p u rp o se s . D isc u ss io n s  of th e  m o d el, t e c h 

n iq u es fo r i ts  u s e , an d  a  la rg e  n u m b e r of ap p lied  ex am p les in  so c ia l

and  g eo g rap h ic  s tu d ie s  a r e  inc luded  in  s ta n d a rd  w o rk s  by H um m el,

2
H arv ey , K ing, and  G re e r-W o o te n , am ong o th e rs .

T he g e n e ra l  f a c to r  a n a ly s is  m o d el in c lu d es  s e v e ra l  v a r ia n t  

f o rm s , o f w hich , p r in c ip a l  com ponen ts a n a ly s is  an d  com m on fa c to r

2
R . J .  R u m m el. A pp lied  F a c to r  A n a lv s is  (E vanston . 111. : 

N o rth w e s te rn  U n iv e rs ity  P r e s s ,  1970); H arv ey , E xp lana tion  in 
G eo g rap h v : L e s l ie  J .  I ^ g ,  S ta t is t ic a l  A n a lv s is  in  G eographv  
(Englew ood C liffs , N . J . :  P re n tic e -H a l l ,  I n c . ,  1968); B ry n  
G re e r-W o o te n , A B ib lio g rap h y  of S ta t is t ic a l  A p p lica tio n s  in  G eographv . 
T e ch n ica l P a p e r  No. 9 (W ashington, D. C . : A sso c ia tio n  of A m e ric a n  
G e o g ra p h e rs , 1972).
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a n a ly s is  a r e  m o s t ex ten s iv e ly  u sed  and m o s t re le v a n t to th is  r e s e a r c h  

d es ig n . The c o n s id e ra tio n  of w hich v a r ia n t to  em ploy w as su b jec t to 

a  h o s t  of th e o re t ic a l  and  p r a c t ic a l  f a c to rs .  T he re a s o n s  fo r em ploying 

both  p r in c ip a l com ponen ts and com m on fa c to r  v a r ia n ts  a r e  ad eq u a te ly  

d isc u s se d  in  the  w o rk s  c ited  above.

P r in c ip a l  com ponents a n a ly s is  is  u sed  p r im a r i ly  to d e te rm in e  

the  m in im u m  n u m b e r o f " fa c to rs "  o r  " p rin c ip a l com ponen ts"  w hich w ill 

r e p re s e n t  a  d a ta  m a tr ix ,  thus fac ilita tin g  i t s  in te rp re ta t io n . The use 

of the com m on fa c to r  a n a ly s is  m odel, h o w ev er, r e q u ire s  sp ec ifica tio n  

of com m unality  te rm s  in  the m a tr ix , an  a c t  w hich p re su p p o se s  the 

e x is ta n c e  of a  p r io r i  th e o ry  on w hich to b a s e  the sp e c ific a tio n . C o n se

quen tly , th is  m o d el is  m o s t su itab le  fo r h y p o th esis  te s tin g  and o th er 

e x p e rim e n ta l w o rk  in  in s ta n c e s  w h ere  th e re  is  som e know ledge of i n t e r 

re la tio n sh ip s  in  the  d a ta  m a tr ix .

T em p erin g  th o se  s t r i c t  in te rp re ta tio n s  of th e  re sp e c tiv e  v a r 

ia n ts  is  the fa c t th a t a p p lica tio n s  of the fa c to r  a n a ly s is  m odel do not 

r e f le c t  any m a rk e d  d iv is io n s  along th e o re tic a l  g ro u n d s. Indeed , even 

K ing, who ad am an tly  v o ice s  the s t r i c t  th e o re t ic a l  d is tin c tio n s  and 

se e m s  to a g re e  w ith  H arv ey  th a t com m on fa c to r  a n a ly s is  m ay  n o t be 

the  b e s t  cho ice fo r m o s t g eo g rap h ica l p ro b le m s , c ite s  the a c tu a l i n t e r 

change of the  p r in c ip a l com ponents and  com m on fa c to r  m o d els  in a la rg e  

piortion of the l i t e r a tu r e  w hich is  freq u en tly  c ited  a s  re p re s e n ta tiv e
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ex am p les of fa c to r  a n a ly tic  s tu d ie s . G re e r-W o o te n  re in fo rc e s  the 

la c k  of p r a c t ic a l  d is tin c tio n  in  m odel ro le s  by s ta tin g  of the  body of 

com m on fa c to r  a n a ly s is  a p p lica tio n s  in  geography : . .m o s t  of the

s tu d ie s  a r e  d e s c r ip tiv e , r a th e r  than fu lfillin g  the  ro le  th a t fa c to r
4

an a ly tic  m o d e ls  a r e  p re su m e d  to have in  the te s tin g  of th eo ry . " O th e rs  

such  a s  A delm an and M o rr is  a g re e  w ith  T h u rs to n e  th a t com m on fa c to r  

a n a ly s is  belongs on the " b o rd e r  line  of s c ie n c e "  w h ere  w e ll defined
5

dom ains and  th e o ry  do no t n e c e s s a r i ly  e x is t . T hey  reco g n ize  th a t on 

"advanced  fie ld s  of s c ie n tif ic  in q u iry "  one n o rm a lly  fo rm u la te s  h y 

p o th ese s  to te s t  w ith  fa c to r  a n a ly s is , b u t in  f ie ld s  w h e re  know ledge is  

in su ff ic ie n t to p r e p a re  a  p r io r i  m o d e ls ,

. . . i t  b eco m es  d e s ira b le  to m ake only  v e ry  g e n e ra l sp ec ifica tio n s  
and  to t r y  to u se  the  da ta  a s  a  guide in th e  fo rm u la tio n  of h y p o th eses  
concern ing  th e  r e la t iv e  im p o rtan ce  of d if fe re n t s o u rc e s  of v a r ia tio n . 
I t  is  the  la t t e r  ap p ro a ch  th a t u n d e r lie s  th e  u se  of fa c to r  a n a ly s is .

A com m on fa c to r  an a ly s is  m o d el w as u sed  fo r  th is  r e s e a r c h

b e cau se  i t  w as th e  m o s t e ffec tiv e  co m p u te riz ed  m o d el a v a ila b le  to th is

3
H arv ey , E xp lan a tio n  in  G eogranhy , pp . 344-345; King, 

S ta tis t ic a l  A n a lv s is  in  G eo g rap h v . pp. 182-184.

'^ r e e r - W o o te n ,  A B ib lio g rap h y  of S ta t is t ic a l  A p p lica tio n s  in  
G eo g rap h v . p . 64.

5I rm a  A d elm an  and Cynthia T . M o r r is ,  S ocie ty . P o lit ic s  and 
E conom ic D evelopm ent: A Q u an tita tiv e  A p p ro a c h , (B a ltim o re : T he 
John  H opkins P r e s s ,  1967), pp. 132-133; L . L . T h u r s to n e . M u ltip le  
F a c to r  A n a lv s is  (C hicago: U n iv e rs ity  o f C hicago P r e s s ,  1961), p . 56.

^A delm an and M o r r is ,  S ociety . P o li t ic s  and E conom ic 
D evelopm en t, p . 133.
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r e s e a r c h e r  w hich w ould a c c e p t the  re q u ire d  d a ta  m a tr ix .  T h e re  h ave  

b een  too few  land  u s e  s tu d ie s  w hich  u sed  fa c to r  a n a ly z ed  d a ta  to d e te r 

m ine the b a s ic  fa c to r  s t r u c tu r e s ,  and no a  p r io r i  co n s id e ra tio n s  w ere  

inc luded  h e re .  T he sp ec ific  p ro g ra m  u sed  w as th e  UCLA BMDX72 

G e n e ra l F a c to r  A n a ly s is  p ro g ra m  w hich p e r fo rm s  a  p r in c ip a l  ax es  

so lu tion  and  an  o rth o g o n a l ro ta tio n  of the  fa c to r  m a tr ix .  S ince the p u r 

p ose  of th e  fa c to r  a n a ly s is  w as th e  d e te rm in a tio n  of s ig n if ic an t land  u se  

fa c to rs  of an  a r e a  and i t s  n e s te d  s u b -a re a s  in  1970, th e  R -m o d e  of 

a n a ly s is  (a c r o s s - s e c t io n  of c a s e s  and th e ir  a t t r ib u te s  a t  a  s in g le  po in t 

in  tim e) w as conducted . The c a se s  s tud ied  w e re  141 c o u n ty -s iz e d  

p o litic a l su b d iv is io n s  in  th e  R epublic  of K o re a . T he  31 v a r ia b le s  

an alyzed  la rg e ly  r e f le c t  a g r ic u l tu ra l  u s e s ; bu t in c lu d e  fo re s t ,  b u iltup , 

b a r re n  and  w a te r  u s e s  of th e  lan d sc ap e . T he se le c tio n  of the c a se s  

and v a r ia b le s  th a t c o m p ris e  th e  data  s l ic e  a r e  d is c u s s e d  in  d e ta il  in  

C h ap ter III.

T he G rouping S tep  

T he  second  s te p  of th e  reg io n a l d e fin itio n  invo lved  th e  in d u c tiv e  

c la s s if ic a tio n , o r  g roup ing , of th o se  c a se s  w ith  s im i la r  a t t r ib u te s  

such  th a t w ith in -g ro u p  v a r ia n c e  o r "d iffe re n c e "  w as m in im ized  w hile  

v a r ia n c e  be tw een  g ro u p s  w as m ax im ized . F a c to r  s c o re s  w e re  u sed  to 

com pute p a ire d  d is ta n c e s  am ong the  141 c a s e s  u sing  the  g e n e ra liz e d  

d is tan ce  of M ahalanob is w hich  is  an  ex ten sio n  of th e  P y th ag o re an  

T h e o rem .
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T he g roup ing  a lg o r ith m  u se d  w as th a t  developed  by W ard  to

fo rm  h ie r a r c h ic a l  g ro u p s  of a  la rg e  n u m b er (n > 100) o f m u tua lly

7
ex c lu s iv e  s u b s e ts .  T he grouping p ro c e s s  co n tin u es  by s ta g e s  u n til a l l  

c a s e s  a r e  in c lu d ed  in  one g e n e ra l c la s s  in  w h ich  100 p e rc e n t of the 

in fo rm a tio n  w hich  o r ig in a lly  d iffe re n tia te d  th e  c a s e s  is  " lo s t. "

F o r  r e s e a r c h  p u rp o se s , h o w ev er, th e  g rouping p ro c e s s  m ay  

be  stopped  a t  any  n u m b e r  of g ro u p s be tw een  n -1  and 1, and th e  am o u n t 

of o r ig in a l  in fo rm a tio n  lo s t  can be  ca lc u la te d . T h is  a llow s th e  r e 

s e a rc h e r  th e  a l te rn a t iv e  o f  stopping th e  c la s s if ic a t io n  w hen a  c e r ta in  

n u m b e r of c la s s e s  have  b een  re a c h e d  o r  a f te r  a  p re d e te rm in e d  am o u n t 

of in fo rm a tio n  lo s s .  T h e  d ec is io n  a s  to w h ich  c r i te r io n  to app ly , and  

a t  w hat le v e l i s ,  along w ith  the  cho ice  of in i t ia l  v a r ia b le s ,  one of the  

m o s t c r i t ic a l  d e c is io n s  in  the  c la s s if ic a tio n  p ro c e s s .  I t  h a s  been  

su g g ested  th a t th e  " b e s t"  s tag e  to  s to p  i s  w h e re  th e  g rap h ed  in c r e m e n 

ta l  lo s s  of d e ta i l  r e a c h e s  a  m in im u m , b u t Jo h n s to n  found th a t po in t 

d iff icu lt to d e te c t  and  w as  in co n c lu siv e  in  h is  reco m m en d a tio n  o f 

c r i te r i a .

A n o th er a l te rn a t iv e  is  to s e e k  th e  m o s t  s ta b le  n u m b er of 

g ro u p s , and  p re su m a b ly  th e  s tro n g e s t  g ro u p  s t r u c tu r e ,  by  finding a

7
J .H .  W ard , " H ie ra rc h ic a l  G roup ing  to O p tim ize  an  O b jec tiv e  

F u n c tio n , " J o u rn a l  o f th e  A m e ric a n  S ta t is t ic a l  A sso c ia tio n . LV III 
(Ja n u a ry , 1963), p. 236.

® R .J. Jo h n s to n , "C hoice in  C la s s if ic a tio n : The S u b jec tiv ity  o f 
O b jec tiv e  M eth o d s, " A nnals  of th e  A sso c ia tio n  o f A m e ric a n  G eo g 
r a p h e r s .  LV III (S ep te m b e r, 1968), p. 587.
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p la te a u  in  the g raphed  n u m b er o f g roups p e r  s tep . Such a  p la te a u  w ill 

f re q u e n tly  o cc u r fa ir ly  h igh  in  the s tep  o r d e r .  I t is  p re c e d e d  by a 

s te a d ily  d e c re a s in g  n u m b er of g ro u p s a s  s ing le  c a s e s  ra p id ly  c lu s te r  

and  r e c lu s te r  to fo rm  the b a s ic  g ro u p s. Once the b a s ic  g ro u p s  a re  

fo rm ed  they  tend  to r e s i s t  c o lla p se . In s te ad , they  a t t r a c t  u n a ttach ed  

c a s e s  fo r  s e v e ra l  s tep s  and fo rm  a p la teau  b e fo re  the b a s ic  g roups 

beg in  to co lla p se  into each  o th e r .  I t w as th is  p ro c e d u re  w hich  w as 

u se d  in  th is  study .

The p u rp o se  of the h ie r a r c h ic a l  grouping  is  to p ro d u ce  lo g ica l 

and r e a l i s t i c  c lu s te r s  of a r e a s  w ith  s im ila r  land u se  c h a r a c te r is t ic s .  

G rouping  w ithou t a  con tigu ity  c o n s tra in t  m a x im iz e s  be tw een  g roup  

d if fe re n c e s  and  y ie ld s  th e  " p u re s t"  g ro u p s and, in  the g e o g ra p h ic a l 

con tex t, p ro d u ce s  w hat G rigg  and  o th e rs  have te rm e d  " g e n e r ic "  re g io n s . 

Such c la s s e s  o r  g e n e ric  re g io n s  inc lude  c a se s  o r o b s e rv a tio n s  w hose 

a t t r ib u te s  re se m b le  each  o th e r , bu t w hich m ay  be s e p a ra te d  in  sp ace .

T h is  s itu a tio n  c re a te s  no p ro b le m s  in  m o s t d isc ip lin e s , b u t in  g eo g 

rap h y  w h e re  the " re g io n a l co n cep t"  i s  a  p a r t  of the p h ilo so p h ica l foun

d a tio n  som e o b jec tio n s  a r e  r a is e d .  The a rg u m en t is  th a t re g io n a liz a tio n  

is  a  sp e c ia l c a se  of c la s s if ic a tio n  in  w hich lo ca tio n  is  an  a t t r ib u te ,  

th e re fo re  c a s e s  w hich a r e  g rouped  to fo rm  th e se  unique sp e c if ic  reg io n s  

m u s t be contiguous to each  o th e r .

^D avid G rig g , "T he L o g ic  o f R eg ional S y s te m s , " A nnals  o f 
the A sso c ia tio n  of A m e ric a n  G e o g ra p h e rs . LV (S ep tem b e r, 1965), p. 477.

10Ib id . . pp. 476-477; Jo h n s to n , "C hoice in  C la s s if ic a tio n , " p. 588.
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Ignoring  the p h ilo so p h ica l co n s id e ra tio n  fo r the m om en t, one

m u s t a lso  w eigh the in ev itab le  lo s s  of d e ta il and " p u rity "  w hich r e s u l ts

w hen contigu ity  c o n s tra in ts  a r e  ap p lied . In m any c a se s  th is  lo s s  of

d e ta il  m ay  be e x c e s s iv e , bu t in  som e c a se s  i t  m ay be accep tab le  in

r e tu rn  fo r the added b e n e fits  of a  m o re  com pact and le s s  com plex
11

p a tte rn  of re g io n s .

D e lim ita tio n  of R eg ional B o u n d aries  

T he in d u c tiv e  c la s s if ic a tio n  d e sc rib e d  in  p a r t  one of the 

r e s e a r c h  d es ig n  ad eq u a te ly  id en tified  fundam en tal re la tio n sh ip s  in  the 

lan d  u se  a t t r ib u te s  and  g rouped  th o se  p o litic a l su bd iv is ions w ith  s im 

i l a r  c h a ra c te r is t ic s  in to  c lu s te r s .  E a ch  of the  coun ties in  a  c lu s te r  

w as m o re  o r  le s s  like  so m e  h y p o th e tica l co re  a r e a  w hich e p ito m izes  

the  p a r t ic u la r  lan d  u se  a s s o c ia tio n s . T h e re  is  no re a so n  to a s su m e , 

h o w ev er, th a t land  u se  i s  u n ifo rm  w ithin  each p o lit ic a l un it o r  w ith in  

the  c lu s te r .  N e ith e r  i s  th e re  n e c e s s a r i ly  any "core", in  each  c lu s te r  

w h e re  the  g roup  a t tr ib u te s  a r e  th e  p u re s t  and  f ro m  w hich the  p u r ity  o r  

s im ila r i ty  d e c re a s e s  w ith  d is tan ce

Indeed , w hen th e  a t tr ib u te s  being re g io n a liz ed  a r e  la rg e ly  

c u ltu ra l in  n a tu re  and a r e  c o n s tra in e d  by the p h y s ic a l en v iro n m en t to 

a  su b s ta n tia l ex ten t, o n e  would no t expect reg io n s  to have in te n se

R onald  A b le r ,  Jo h n  S. A d am s, and P e te r  G ould, S p a tia l 
O rg an iza tio n  (Englew ood C liffs . N . J . :  P re n tic e -H a ll ,  I n c . ,  1971)
p .  186.
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c o re s  and  ra d ia lly  d e c re a s in g  s im ila r i ty .  T h is w ould se e m  e sp e c ia lly  

tru e  in  a r e a s  of g re a t  lo c a l p h y s ica l d iv e rs ity  such  a s  K o re a , w h e re  

in te r ru p te d  a llu v ia l p la in s , rugged  m ountains and  in te r  m ontane v a lle y s  

c o m p rise  m o s t of th e  su rfa c e  a r e a .

In m o s t of K o rea  p o litic a l b o u n d aries  h ave  tra d itio n a lly  been  

p h y sio g rap h ic  in  n a tu re ,  having been  e s ta b lish ed  along d ra in ag e  d iv ides 

fo r the m o s t p a r t ,  and  along  s tr e a m  channels le s s  f req u e n tly . The 

com bination  of county  o r  p ro v in ce  s iz e  and the p a tte rn  o f p h y s ica l 

la n d sc a p e s  se ld o m  a llo w s the two to co incide , and p o litic a l su b d iv is io n s  

w ill f re q u e n tly  con ta in  p o rtio n s  of two o r  m o re  ra d ic a lly  d iffe re n t la n d 

sc a p e s . T h is  su g g e s ts , then , th a t the b e s t  ap p ro x im a tio n  of land  u se  

reg io n  b o u n d a rie s  is  n o t s im p ly  the o u te r  bounds of g rouped  p o lit ic a l 

u n its .

M any g e o g ra p h e rs  have tre a te d  the m ethodo log ies  and p h ilo so 

ph ies of e s ta b lish in g  b o u n d a rie s  b e tw een  reg io n s  w hen th e re  is  a co n 

tinuum  of v a lu e s  and p o in ts  to c la s s ify  o r  bound. B ut, the  p r a c t ic a l  

p ro b le m  of w h e re  to d raw  a boundary  th rough  an  a r e a l ly  la rg e  data

un it w hich is  r e p re s e n te d  by a s in g le  " sp a tia lly  anonym ous" s e t  of

12v a lu es  such  a s  a s e t  o f s e v e ra l  fa c to r  s c o re s  h a s  b een  n e g lec ted .

U se of the c o u n ty -s iz e d  data  un its  in  th is  r e s e a r c h  w ould r e s u l t  in  

boundary  zones te n s  of k ilo m e te rs  w ide and d e m a rc a te d  by r a th e r

12P e te r  H aggett, L o ca tio n a l A n alv sis  in  H um an G eographv  
(New Y ork : S t, M a r t in 's  P r e s s ,  1966), pp. 214-227; R oger M in sh u ll, 
R eg ional G eographv  (C hicago: A ld ine P ub lish in g  C o . , 1967), pp. 108- 
110.
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a r b i t r a r y  p o lit ic a l b o u n d a r ie s . C onsequen tly , in o rd e r  to ap p ro ach  the 

d e s ire d  p re c is io n  in  re g io n a l b o u n d ary  p lacem en t, in te rp re ta t io n  of 

re m o te ly  sen sed  im a g e ry  w as u sed  to e s ta b lish  land u se  b o u n d a rie s  fo r 

each  c lu s te r  of co u n ties .

The u se  of la rg e  sc a le  a e r ia l  pho tographs to id en tify  and m ap  

land  u se  and o th e r  a t t r ib u te s  of the e a r th 's  su rfac e  w as w e ll e s ta b lish e d  

in  fa c t and in the l i t e r a tu r e  d u rin g  the 1930 's and 1 9 4 0 's . I t h a s  co n 

tinued  to expand a s  a p ro d u c t o f the rap id ly  changing technology  of the 

a e ro sp a c e  and p h o to g rap h ic  in d u s tr ie s .  The u tility  of conven tional 

a e r ia l  pho tography  h a s  tra d itio n a lly  been  r e s t r ic te d  by high  ac q u is itio n  

and d isse m in a tio n  c o s ts , p h y s ic a l o r  p o litic a l in a c c e s s ib il i ty  of m any  

a r e a s ,  v a ry in g  q u a lity  and sc a le  of the pho to g rap h s, and p h o to g rap h s

w hich w e re  " , . .  too d e ta iled  in  sc a le  to be u sed  d ire c t ly  in  re g io n a l

13g eograph ic  sy n th e s is . "

W ith the im p lem en ta tio n  of the m anned o rb ita l  m is s io n s  of the 

U nited S ta te s ' sp ace  p ro g ra m , i t  b ecam e  a p p a re n t th a t s a te ll i te  im a g e ry  

s im ila r  in  sc a le  and  re so lu tio n  to th a t p roduced  by the  G em in i and  A pollo 

m is s io n s  could becom e a v a lu ab le  a id  to e a r th  sc ie n ce  in v e s tig a tio n s .

In 1966  the C onference  on the U se of O rb iting  S p a c e c ra f t in  G eo g rap h ic  

R e s e a rc h  ou tlin ed  s e v e ra l  b ro ad  in te rd is c ip l in a ry  a r e a s  in  w hich  th is  

type of im a g e ry  could b e s t  be u sed . Am ong the m o s t im p o rta n t p ro g ra m

^^N ational A e ro n a u tic s  and  Space A d m in is tra tio n , A S u rv ev  of 
Space A p p lica tio n s . NASA S P - 142 (W ashington, D. C. : U .S . G o v e rn 
m en t P r in tin g  O ffice , 1967), p . 50.
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o b je c tiv e s  a g re e d  upon fo r  o rb itin g  s p a c e c ra f t  w as the  re g io n a l o r

14ch o ro g ra p h ic  s c a le  m apping  of w o rld  lan d  u se . A la rg e  n u m b er of

s tu d ie s  fo llow ed in  th e  l i t e r a tu r e  w hich  in d ica ted  th a t v e ry  s m a ll  s c a le

s a te ll i te  im a g e ry  w ould a l le v ia te  m any  of the  a c q u is itio n  and  s c a le

15p ro b le m s  a s s o c ia te d  w ith  la r g e  sc a le  pho tog raphy .

T he  e a r l i e s t  p u b lish ed  e x p e rim e n ts  w ith  sp ace  pho tog raphy

invo lved  con v en tio n al re c o g n itio n  o f s u rfa c e  f e a tu re s  and  p a t te rn s .

A m ong th e s e  w e re  a  n u m b er o f s u c c e s s e s  w ith  in te rp re t in g  and  m apping

b ro a d  c a te g o r ie s  o f lan d  u s e .  O ne of th e  e a r l i e s t  d e m o n s tra te d

ad v an tag es  o f the  r e la t iv e ly  low  re so lu tio n , s m a ll  s c a le  im a g e ry  w as

the  a p p a re n t sh a rp en in g  of d iffu se  edges of c u ltu ra l p a t te rn s  on th e

17
la n d sc a p e  w hich  fa c il i ta te d  m apping  of th e  p a t te rn s .  L a te r  s tu d ie s , 

p r im a r i ly  by g e o g ra p h e rs , d e a lt  sp e c if ic a lly  w ith  the  p ro b le m  o f 

d e lim itin g  and c la s s ify in g  lan d  u se  a t  the  c h o ro g ra p h ic  s c a le ,  and  

s e v e ra l  in v e s t ig a to rs  h av e  s u c c e ss fu lly  d e m o n s tra te d  m eth o d s of

^ N a t io n a l  A cad em y  o f S c ie n c e s , S p a c e c ra f t  in  G eo g rap h ic  • 
R e s e a r c h , p. 73.

15S tan ley  C. F re d e n , E n ric o  P . M e rc a n ti  and  D onald E . W itten , 
e d s . , S ym posium  on S ig n ifican t R e su lts  O btained  f ro m  E a r th  R e s o u rc e s  
Technology  S a te l l i te -1 . V ol. I I-S u m m a ry  of R e su lts  (G re e n b e lt, M d. : 
NASA G oodard  S pace F lig h t C e n te r , 1973).

^^W .A . R a d lin sH , "A p p lica tio n s  of R em o te  S ensing  To E a r th  
R e so u rc e s  S u rv e y s . " (P a p e r  p re se n te d  a t  the U .N . C o n fe ren ce  on the 
H um an E n v iro n m en t, S tockho lm , Sw eden, Ju n e  6, 1972), p . 4.

^"^Ibid. . p . 2.
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d e te rm in in g  g ro s s  lan d  u se  b o u n d a rie s  on v e ry  s m a ll  s c a le  im a g e ry .

S ince  1972 m uch  of the data  co llec tio n  e ffo r t h as  fo cu sed  on the

E a rth  R e s o u rc e s  S u rv ey  P r o g ra m  of the USGS w hich  is  re sp o n s ib le  fo r

th e  d ev e lo p m en t and  ap p lic a tio n  of re m o te  sen sin g  tech n iq u es  to r e s o u rc e

m an ag em en t. O ne of i t s  co n s titu e n t e le m e n ts  is  the IiANDSAT e a r th

r e s o u r c e s  su rv e y  s a te l l i te  p ro je c t  w hich  p ro d u ces  d e ta ile d , r e p e ti t iv e

19
synoptic  co v e ra g e  of the  e n t ire  su rfa c e  of the  e a r th . I ts  sp e c ific  

m is s io n  is  to ” . .  . d e m o n s tra te  the fe a s ib il i ty  o f r e m o te  sen sin g  f ro m  

sp ace  fo r  u se  in  p r a c t ic a l  e a r th  r e s o u rc e s  m an ag em en t a p p lic a tio n s .

O ne of th o se  a p p lic a tio n s  is  the a c q u is itio n , in v e n to ry , and  m apping  of 

lan d  u se  in fo rm a tio n  su ffic ien t to ex tend  o u r know ledge of a l l  p a r ts  of 

th e  e a r th .

S ig n ifican t r e s u l t s  o f the LANDSAT p ro g ra m  w hich  have a lre a d y  

b een  su b s ta n tia te d  a r e  the m u lt is p e c tr a l  im ag ing  of s u rfa c e  w a te r ,  snow

^^D onald D. M a c P h a il, "P h o to m o rp h ic  M apping in  C h ile , " 
P h o to g ra m m e tr ic  E n g in e e rin g . XXXVII (N ovem ber, 1971), pp . 1139- 
1148; N elso n  R . N unnally , " In te g ra te d  L an d scap e  A n a ly s is  w ith  R ad a r 
I m a g e ry ,"  R em o te  S ensing  of E n v iro n m e n t. 1 (1969), pp. 1 -6 ; R o b e r t 
D. R udd, "M acro  L a n d -U se  M apping w ith  S im u la ted  S pace P h o to s , " 
P h o to g ra m m e tr ic  E n g in e e rin g . XXXVII (A p ril, 1971), pp. 365-372;
A n d ris  V iksne , T h o m as C. L is to n , and  C ec il D. Sapp, "SLR  R e c o n 
n a is s a n c e  of P a n a m a ,"  P h o to g ra m m e tr ic  E n g in e e r in g . X X X V I(M arch, 
1970), pp. 253-259.

^^LANDSAT is  th e  new  d es ig n a tio n  of th e  E a r th  R e so u rc e s  
T echnology  S a te lli te  (ERTS) p ro g ra m . I t  w as ad o p ted  in  1974 and  is  
u sed  in te rc h a n g e a b ly  in  m u ch  of th e  l i t e r a tu r e ,

^^Photo  M o sa ic s  f ro m  Space (V alley  F o rg e , P a .  : G e n e ra l 
E le c tr ic  C om pany, S pace D iv ision , 1973).
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an d  ic e  c o v e r , la n d fo rm s , geologic s t r u c tu r e ,  n a tu ra l  v eg e ta tio n ,

a g r ic u l tu r a l  lan d  u se , p a tte rn s  of u rb an  d ev e lo p m en t, and o th e r fo rm s

of hum an  a c tiv ity  w hich  can g e n e ra lly  b e  m apped  a t  a  s ca le  of 1:250, 000

21  'w ithou t s u b s ta n tia l lo s s e s  in  d e ta il.  T he m apping and planning of 

land  u se  i s  one of the p rin c ip a l a p p lic a tio n s , and s e v e ra l  s ta te s  and

22
lo c a l  g o v e rn m en ts  have  com pleted  o r in itia te d  o p e ra tio n a l p ro g ra m s .

In p a s t  in v e s tig a tio n s  s e v e ra l  d if fe re n t ty p es and s c a le s  of

im a g e ry  h ave  b een  u sed  to s tudy  the e a r th 's  s u rfa c e . The o b jec tiv es

v a r ie d  w id e ly  f ro m  lan d fo rm  a n a ly s is  to t im b e r  r e s o u rc e  m an ag em en t,

b u t in  a l l  c a s e s  the im ag e  in te rp re ta t io n  p ro c e d u re  w as the p r im a ry

to o l fo r bo th  re co g n itio n  (defin ition) and  d e lim ita tio n  of a r e a s  o r

re g io n s . S e v e ra l  of the s tu d ie s  have d e m o n s tra te d  th a t "vary ing

a s s o c ia t io n s  o f p h y s ica l and c u ltu ra l p h en o m en a” could be d e lim ited  by
23

outlin ing  th e  co m p o site  v a r ia tio n  in  to n e , te x tu re , p a tte rn  and shape .

In  m o s t o f th e  e a r ly  r e p o r ts  th o se  v a r ia t io n s  w e re  d e tec ted  and o u t

lin e d  s im p ly  by usin g  a hum an in te r p r e te r  a s  a  q u a lita tiv e  a s s e s s o r  to 

d raw  b o u n d a rie s  betw een  a r e a s  w hich v isu a lly  a p p e a re d  to be s ig n ifican tly

^ ^ F re d e n , M erc a n ti and W itten , S vm nosium  on S ign ifican t 
R e s u l ts . V ol II, p. 15.

22 F re d e n  and M e rc a n ti, S vm nosium  on S ig n ifican t R e su lts .
V ol. I ll , pp . 20 -21 .

23N unnally , " In teg ra ted  L a n d scap e  A n a ly s is  w ith  R ad a r 
I m a g e ry ,"  p . 1; and  o th e rs  c ited  in  N unnally , " In te rp re tin g  Land 
U se  f ro m  R em o te  S en so r Im a g e ry , " p . 174.
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d iffe re n t. N unnally  r e f e r r e d  to su ch  a r e a s  a s  " in te g ra te d  la n d sc ap e  

ty p e s"  and M acP h a il, u sin g  s m a ll sc a le  a e r ia l  pho tography , n am ed  

th em  "pho tom orph ic  a r e a s .  " T he d an g er in  th is  a p p ro a c h  is  obvious in  

th e  q u estio n  a s  to w hat a t t r ib u te ,  o r  com bination  of a t t r ib u te s ,  is  

v isu a lly  dom inant and  i s  th e re fo re  un in ten tio n ally  w eigh ting  the  re g io n 

a liz a tio n . T h is  i s  a n o th e r  of th e  w e ak n e sse s  th a t r e s u l t  f ro m  su b 

je c tiv ity  in  the o b jec tiv e  m ethod , b u t i t  can  be te m p e re d  by  the  in v e s 

t ig a to r 's  tec h n ica l and re g io n a l e x p e rien ce  and  ju d g m en t.

In th is  s tudy  the  m a jo r  d ev ia tio n  f ro m  p rev io u s  e ffo r ts  w as 

the  u se  of fa c to r  a n a ly s is  and  h ie r a rc h ic a l  grouping to  define im p o rta n t 

land  u se  fa c to rs  and  to c lu s te r  co u n ties  w ith  s im ila r  a t t r ib u te s .  T he 

m apped  c lu s te r s  o f co u n ties  p ro d u ced  te n ta tiv e  reg io n s  of p red o m in an t 

lan d  u se  a s so c ia tio n s  w hose b o u n d a rie s  could b e  m o re  c lo se ly  a p p ro x 

im a te d  by im ag e  re a d in g . P o l i t ic a l  b o u n d aries  w e re  then  d is re g a rd e d  

and  the fina l re g io n a l b o u n d a r ie s  d e lim ited  land  u se  re g io n s  w hich  w e re  

bo th  exhaustive  and m u tu a lly  ex c lu s iv e  w ith  r e s p e c t  to the to ta l  a r e a  

w ith in  the R epub lic  of K o re a ,

V e rific a tio n  of R eg io n a l B o u n d aries  

In o rd e r  to d e te rm in e  i f  th e  d e riv e d  re g io n a l b o u n d a rie s  

ad eq u a te ly  d e lim ited  a r e a s  o f s im i la r  land  u se  a s so c ia tio n s  i t  w as 

n e c e s s a ry  to co m p are  th e  h y p o th esized  re g io n s  w ith  som e fo rm  of 

g round  tru th  and ev a lu a te  the r e s u l t s .  Id ea lly  such  ev a lu a tio n s  a r e  

s ta t is t ic a l  in  n a tu re  and  tend  to in d ica te  th e  confidence one can  p lace
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in  the v a lid ity  o f the  h y p o th e s is . Such tech n iq u es  h ave  n o t been  s u c c e s s 

fu lly  a p p lied  to e a r l i e r  im ag e  a n a ly s e s , h o w ev er, even though m o s t 

s tu d ie s  have  d e a lt w ith  s in g le - fa c to r  re g io n s  o r  a r e a s  only .

In M a c P h a il 's  o r ig in a l study la rg e  sc a le  p h o to g rap h s and  

photo m ap s  w e re  u se d  to v e r ify  th a t sam p le  po in ts  " . . .  ty p ified  th e  

im ag e  p a tte rn s  of the  p h o to m o rp h ic  a r e a s . . . .  N unnally  re c o g n iz e d  

th e  n eed  fo r s ta t is t ic a l ly  v a lid  te s tin g , but th e  su p p o rtin g  ev idence  for

h is  p re l im in a ry  stu d y  w ith  r a d a r  im a g e ry  w as ob ta ined  f ro m  a e r i a l

25
p h o to g ra p h s , o th e r  s tu d ie s  and fie ld  in v e s tig a tio n s . M o st r e c e n tly , 

N icho l u sed  the  p h o to m o rp h ic  tech n iq u e  to m ap  p o r tio n s  o f C o lo rad o , 

and  th e  v a lid ity  of th e  m apped  a r e a s  w as . .  s u b s ta n tia te d  by  fie ld  

o b s e rv a tio n s , in te rv ie w s  and  cen su s  in fo rm a tio n , a s  w e ll .a s  by the  

a v a ila b le  m a p s . ”

E ven  w hen only  a  s in g le  m apped  a t t r ib u te  n eed  be c o m p a re d  

w ith  a s in g le  in te rp re te d  a t tr ib u te  th e re  is  a  d e ro g a tio n  of s ta t i s t ic a l  

tech n iq u es  w hich  i s  cau sed  by  d iffe rin g  d a ta  b a s e s  an d  the  in h e re n t su b 

je c tiv ity  in  a l l  in te rp re ta t io n  p ro c e d u re s .  T h e se  p ro b le m s  a r e  d r a m a t

ic a l ly  in c re a s e d  w hen dealing  w ith  m u ltip le  fa c to r  re g io n s  and ,

^ '^ a c P h a i l ,  "P h o to m o rp h ic  M apping in  C hile , " p. 1142.
pC

N unnally , " In te g ra te d  L an d scap e  A n a ly s is  W ith  R ad a r 
Im a g e ry , " p . 2.

J a n  e t E . N ich o l, "P h o to m o rp h ic  M apping fo r L a n d -U se  
P la n n in g ,  " P h o to g ra m m e tr ic  E n g in ee rin g  and  R em ote  S en sin g . X L I  
(O c to b er, 1975), p . 1254.
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co n seq u en tly , only  a  q u a lita tiv e  ev alu a tio n  w as  fe a s ib le  fo r th is  study .

L a rg e - s c a le  a e r i a l  pho to g rap h s and to p o g ra p h ic  m ap s w e re  

u se d  a s  a  s u r ro g a te  fo r g round  tru th  b e c a u se  o f th e  im p ra c tic a li ty  of 

a c tu a l ü.eld sam p lin g . T he  v a lid ity  o f th e  s u r ro g a te s  w as  enhanced  by 

th e ir  t im e l in e s s ,  bo th  hav ing  been  com piled  in  1969. T o g e th e r  th ey  

ad eq u a te ly  re c o rd e d  s u rfa c e  o ccu p an ce  p a t te rn s  e x is tin g  im m ed ia te ly  

p r io r  to the 1970 c e n su se s  w hich  w e re  th e  p r in c ip a l  d a ta  so u rc e s  fo r the 

fa c to r  a n a ly s is .

A t i r r e g u la r  in te rv a ls  a c r o s s  each  re g io n , b u t w ith  g r e a te s t  

f req u e n c y  n e a r  b o rd e r s ,  e i th e r  to p o g rap h ic  m a p s  o r  a e r i a l  pho tog raphs 

w e re  exam ined  in  co n tex t to d e te c t any  obvious an o m o lie s  o r  in c o n s is t 

en c ie s  b e tw een  th e  m ap p ed  re g io n s  and  the  a p p a re n t  o r  p ro b a b le  land  

u s e  a s s o c ia t io n s .  M in o r a d ju s tm e n ts  to b o u n d a rie s  w e re  m ad e  w h e re  

n e c e s s a r y  in  o r d e r  to in c r e a s e  th e  co n s is te n c y  o f th e  f in a l re g io n a l 

sc h e m e .

R eg ional D e sc rip tio n s  

T he  f in a l s te p  o f th e  r e s e a r c h  w as a  s ta t i s t ic a l  an d  n a r ra t iv e  

d e s c r ip tio n  o f each  o f th e  f in a l land  u s e  r e g io n s .  I ts  p u rp o se  w as to 

a s s i s t  in  th e  c h a ra c te r iz a tio n  and  v isu a liz a tio n  of each  of the  re g io n s , 

a s  w e ll a s  len d  so m e  in s ig h t in to  th e  b ack g ro u n d  of re g io n a l d ev e lo p 

m e n t and in te r r e la t io n s h ip s  in  K o re a . T he  fa c to r  a n a ly s is  so lu tio n  w as 

d is c u s s e d  an d  am p lif ie d  w ith  ad d itio n a l s ta t i s t ic a l  d a ta  a s  a p p ro p r ia te . 

T he n a r r a t iv e  ad d itio n a lly  d raw s upon fie ld  w o rk  of th e  r e s e a r c h e r  in



45

1967, 1971, and  1974, a s  w e ll a s  l a r g e  sc a le  p h o to g rap h s , th e m a tic  

m a p s , an d  o th e r  p u b lish ed  m a te r ia ls .  W henever p ra c t ic a l ,  t e r r e s 

t r i a l  and  a e r i a l  ob lique  p h o to g rap h s  w e re  u se d  to su p p lem en t the  

re g io n a l d e s c r ip tio n s .



CHAPTER in

DATA SELECTIO N  AND, PREPA RA TIO N

In som e in v e s tig a tio n s  the  am ount of in fo rm a tio n  av a ila b le  and 

th e  f re e d o m  of a c c e s s  a r e  so g re a t  in  re la tio n  to re q u ire m e n ts  a s  to 

m ak e  the ch o ice  o f c a s e s  and a t tr ib u te s  one o f co m p u ta tio n a l con v en 

ien ce  and  o p tim iz a tio n . A t o th e r  t im e s , h o w ev er, the  r e s e a r c h e r  is  

c o n s tra in e d  to u se  d a ta  w hich  have a lre a d y  b een  a s se m b le d  by p o litic a l 

su b d iv is io n s  fo r e n tire ly  d iffe re n t p u rp o se s  than th e  p ro b le m  a t  hand.

In  th o se  in s ta n c e s  one m u s t e x e rc is e  c y b e rn e tic  m odel bu ild ing  such  

th a t the  m o d el, the  r e s e a r c h  q u es tio n , and the  a v a ila b le  data  a r e  a t  

l a s t  wed fo r  an  o p tim a l so lu tion  under the g iven c o n s tra in ts .  Such is  

th e  c a se  in  th is  s tudy  w h ere  a  b re a d th  of d e ta ile d  in fo rm a tio n  was 

re q u ire d  fo r  a  n a tio n  w hose tech n o lo g ica l and  b u re a u c ra tic  tra d itio n s  

have no t developed  to the  poin t w h ere  co m p reh en s iv e  d a ta  a r e  ro u tin e ly  

co llec ted  a t  a l l  le v e ls  o f in d u s try  and g o v ern m en t.

S e lec tio n  of C ases 

In the R ep u b lic  of K o rea  the p o litic a l u n its  w hich  ro u tin e ly  

c o lle c t and  com pile  b a s ic  in fo rm a tio n  a r e  the  n in e  p ro v in c es  and two

46
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s p e c ia l c itie s  (p ro v in c e - le v e l s ta tu s )  a t  the h ig h es t le v e l. A t the second 

le v e l a r e  140 gun (counfci.es) and 30 p ro v in c ia l c i t ie s ,  and to a  m uch 

l e s s e r  ex ten t th e re  is  a  th ird  le v e l of a p p ro x im a te ly  1 ,500 tow nship  

eq u iv a len t u n its .

The m o s t co m p reh en siv e , s ta n d a rd iz ed , and re l ia b le  in f o r 

m a tio n  is  com piled  and p u b lish ed  by the  f i r s t  o rd e r  p o lit ic a l u n its , but 

th ey  a r e  so la rg e  th a t th e ir  u se  in  th is  s tudy  would lik e ly  y ie ld  r e s u l ts  

th a t a r e  no m o re  m ean ing fu l than  m igh t be su g g ested  by in sp e c tio n . A t 

the o th e r  e x tre m e  the body of in fo rm a tio n  a v a ila b le  fo r the s e v e ra l  

h u n d red  th ird  o rd e r  u n its  w as r e je c te d  fo r two m a jo r  r e a s o n s .  The 

f i r s t  w as the s h e e r  s iz e  o f an y  d a ta  cube s lic e  and the d ifficu lty  a s s o 

c ia ted  w ith  i ts  m an ip u la tio n . T he second  w as the in c o n s is te n t c h a ra c te r  

of th is  data  b a s e . S p ec ific a lly , id e n tic a l d a ta  a r e  n o t co llec ted  fo r 

u n ifo rm  p e r io d s , th e re  i s  l i t t le  s ta n d a rd iz a tio n  of co llec tio n  o r  co m p i

la tio n  p ro c e d u re s , da ta  a r e  o cc a s io n a lly  d is to r te d  fo r  ex p ed ien t re a so n s , 

and i t  i s  v ir tu a lly  im p o ss ib le  to a s se m b le  a  se t fo r  each  p o li t ic a l  un it.

F o r  th e se  r e a s o n s ,  the second o rd e r  u n its , w ith  so m e m o d 

if ic a tio n , w e re  s e le c te d  a s  the  c a s e s  to be exam ined . The b u lk  of th is  

s lic e  is  co m p rised  of 139 of the 140 co un ties  of the  R epub lic , w hich 

ra n g e  in  s ize  f ro m  72 to 1 ,946  sq u a re  k i lo m e te rs , and to g e th e r , include 

o v e r  95 p e rc e n t of the  n a tio n a l a r e a .  A ll of th e se  u n its  p u b lish  fa ir ly  

s ta n d a rd  s ta t is t ic s  a t  r e g u la r  in te rv a ls .  They a r e  a lso  of su ffic ien tly  

s m a ll  s iz e  to p r e s e rv e  d e ta il ,  y e t no t so sm a ll a s  to tax  p ra c t ic a l i ty .
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The one excluded  county  i s  the  is la n d  of U llung-do  (72 sq u a re  k ilo m e te rs )  

w hich is  lo c a ted  130 k i lo m e te rs  e a s t of th e  c e n tra l  c o a s t  in  th e  Sea of 

Ja p a n . I ts  in c lu sio n  w ould h av e  no p ra c t ic a l  a f fe c t on  th e  re g io n a l

iz a tio n , and  w ould ca u se  the n u m b er of c a s e s  to ex ceed  the  l im its  

(141) o f the con tigu ity  p ro g ra m  u sed  in  a  l a t e r  s tep .

T he o th e r  com ponent of the s e c o n d -o rd e r  p o li t ic a l  h ie ra rc h y  is  

the body of 30 "p ro v in c ia l c i t ie s "  w hich, b e c a u se  of th e ir  s iz e  and 

a c t iv i t ie s ,  enjoy equal p o li t ic a l  s ta tu s  and  s ta t i s t ic a l  r e s p o n s ib il i t ie s .  

T h e ir  s m a l l a-real. d im en sio n s  (av e rag e  s iz e  is  83 s q u a re  k ilo m e te rs )  

and  n e s te d  p o s itio n s  w ith in  th e  coun ties  su g g ested  th a t  th e se  c itie s  

w ould b e s t  be in te g ra te d  w ith  th e ir  tra d it io n a lly  a s s o c ia te d  coun ties fo r 

p u rp o se s  of com p u ta tio n  and m apping . A second  m o d ifica tio n  w as the 

in c lu sio n  of th e  f i r s t - o r d e r  " sp e c ia l c i t ie s "  o f  Seoul and  P u sa n  a t  th is  

le v e l b e c a u se  of th e ir  s im ila r i ty  in  s iz e  (613 and 373 sq u a re  k ilo m e te rs ) ,  

and to p ro v id e  100 p e rc e n t  a r e a l  co v e rag e  o f the co u n try . T h e se  m o d 

ific a tio n s  y ie ld ed  141 a r e a l  data  u n its ; a  s m a ll  enough n u m b er to allow  

a n a ly s is  of th e  c o m p le te  u n iv e rse  o f c a se s  (F ig u re  2).

S e lec tio n  of V a ria b le s  

The s e le c tio n  o f a t t r ib u te s  to be  s tu d ied  i s ,  a long  w ith  the 

cho ice o f c a s e s ,  one o f th e  c r i t ic a l  s tep s  in  the r e s e a r c h  d es ig n .

R um m el d is c u s s e s  no l e s s  than 11 c o n s id e ra tio n s  in  th is  s tep : (1) 

th e o re tic a l  im p o rta n c e , (2) h y p o th e tica l re le v a n c e , (3) ca th o lic ity ,

(4) su b s ta n tiv e  and  s ta t i s t ic a l  su ffic ien cy , (5) r e p lic a tio n , (6) data
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DATA CASES
(L is te d  in, A ppendix  A)>

K Y O N G G I
P R O V IN C E

K A N G W O N
PRO V IN CE

SO U TH  
C H U N G C H O N G  
PR O V IN C E

SEO U L-^t^

O q ]

N O R T H
C H U N G C H O N G

P R O V IN C E

N O R T H
K Y O N G S A N G
PROVINCE

N O R T H  C H O L L A  
PRO V IN CE

,
100 )---- - r d _  102

'■'JSAN

' f
'  9 2 ?  S O U T H  K Y O N G S A N G

P R O V IN C E

f  '> *m ^  ^

y v »  \  S O U T H  C H O L L A  
P R O V IN C E

F ig u re  2
C H E JU  PR O V IN C E



50

a v a ila b il i ty , (7) d a ta  re l ia b il i ty ,  (8) r e s o u r c e s  w ith  w hich to conduct 

th e  r e s e a r c h ,  (9) a r i th m e tic  in d ep en d en ce , (10) freq u en cy  d is tr ib u tio n  

o f th e  d a ta , an d  (11) n u m b er of v a r ia b le s  in  re la t io n  to th e  n u m b er of 

c a s e s .   ̂ I t  is  a lso  n e c e s s a ry  to c o n s id e r  sp e c if ic  o b jec tiv es  o f the 

in v e s tig a tio n  an d  o th e r  in te r r e la te d  s te p s  o f th e  m ethodology . Im p lic it  

in  the  o b je c tiv e s  o f th is  s tudy  i s  th e  r e q u ire m e n t fo r  a  f a ir ly  b ro a d  

s p e c tru m  o f lan d  u se  o r  o ccu p an ce  in fo rm a tio n  to ad eq u a te ly  s e rv e  the 

d e s c r ip t iv e  ro le ,  and  an  a r r a y  w hose  la n d sc a p e  e ffec ts  could  be 

d e te c te d  on s m a ll- s c a le  s a te ll i te  im a g e ry .

T he y e a r  1970 w as e s ta b lish e d  a s  th e  b a s e  d a te  of th e  data  

s l ic e  b e c a u se  in  th a t y e a r  the K o rea n  g o v e rn m e n t conducted  th e  m o s t 

r e c e n t  and  e x ten s iv e  cen su s  in  th a t  n a t io n 's  h is to ry .  Included  w e re  th e  

1970 P o p u la tio n  and  H ousing C ensus and  th e  1970 A g r ic u ltu ra l  C ensus 

w hich  w e re  h eav y  c o n tr ib u to rs  to th e 'd a ta  b a s e  em ployed  in  th is  s tudy . 

T he ch o ice  o f th a t y e a r  w as re in fo rc e d  by th e  fa c t  th a t th e  m o s t r e c e n t  

l a r g e - s c a le  to p o g rap h ic  m ap and fu ll-c o u n try , la r g e - s c a le  a e r i a l  p h o to 

g rap h y  c o v e ra g e s  w e re  co m p le ted  in  1969. T he only  co m p le te  and 

tim e ly  LANDSAT-1 im a g e ry  of K o re a  w as o b ta in ed  in  1972. T he  1970 

tim e  f ra m e  w as a ls o  u se fu l s in c e  i t  r e f le c te d  m any  of th e  d ra m a tic  

p h y s ic a l and  econom ic  changes w hich  h av e  o c c u r re d  in  K o rea  s in c e  i ts  

m o d e rn iz a tio n  d r iv e  began in  th e  e a r ly  I9 6 0 's .

^R um m el, A pplied  F a c to r  A n a lv s is . pp. 209-220.
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O ne of the  f i r s t  s tep s  in  th e  se le c tio n  of v a r ia b le s  is  u su a lly  an

ex am in a tio n  of ex is tin g  l i t e r a tu r e  to d e te rm in e  w hich  c la s s  o f a t t r ib u te s

m ig h t be  of th e o re t ic a l  s ig n if ic an c e . It w as found, h o w ev er, th a t d e sp ite

the  lo n g -s tan d in g  in te r e s t  of g e o g rap h e rs  and o th e rs  in  lan d  u s e , th e re

is  an  a s to n ish in g  d e a r th  of g e n e ra l land  u se  th e o ry . H a rv ey  a t tr ib u te s

th is  s itu a tio n  to the  g e n e ra l  p reo ccu p a tio n  of g e o g ra p h e rs  (w ith a  few

no ted  excep tions) w ith  e m p ir ic a l  s tu d ie s  a t  the  m ic ro  - s c a le ,  and th e ir

p e rc e iv e d  la c k  o f r e s p o n s ib il i ty  o r  d isc ip lin a ry  ro le  in  developing  

2
g e n e ra l th e o r ie s .

M uch of the  g e n e ra l  land  u se  th eo ry  h a s  b een  developed  by 

a g r ic u l tu r a l  e co n o m ists  and r u r a l  so c io lo g is ts  and u n d e rs tan d ab ly  

fo cu ses  on m odels  o f a g r ic u l tu r a l  a c tiv ity . ^ A s a  r e s u l t ,  th e re  is  a 

v e ry  la r g e  gap in  th e  l i t e r a tu r e  betw een the g e n e ra l m ic ro -a n a ly tic  

s tu d ies  and  the  sp e c ia liz e d  s tu d ie s  of o th e r d isc ip lin e s . I t  i s  only 

p a r t ly  f il le d  by the  la r g e  n u m b er of d e s c r ip tiv e  s tu d ie s  w hich  have 

co n trib u ted  l i t t le  to b ro ad en in g  the  th e o re tic a l b a s e  of lan d  u se  study. 

T h is  study of K o rea  a lso  h a s  a  d e s c r ip tiv e  goal and  did p ro f it  f ro m  an 

ex am in a tio n  of lan d  u se  c a te g o r ie s  and sp ec ific  v a r ia b le s  u sed  in  

e a r l ie r  r e s e a r c h .

^D avid W. H arv ey , " T h e o re tic a l C oncepts and the  A n a ly s is  of 
A g r ic u ltu ra l  L a n d -U se  P a t te rn s  in  G eography , " A nnals  of the  A s s o 
cia tion  of A m e ric a n  G eo g rap h e r s . LVI (June, 1966), p . 361.

^Ibid . , p. 362.
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A g r ic u ltu ra l  s tu d ies  g e n e ra lly  fa ll  in to  one of th re e  data  c a te 

g o r ie s :  (1) th o se  th a t u se  cro p  a c re a g e s  o r  p roduction  on ly , (2) th o se  

w hich  focus on a  com bination  of c ro p s  an d  m anag em en t m e th o d s, an d  

(3) th o se  w h ich  d raw  upon d iv e rs e  in p u ts  such  a s  c ro p s , m an ag em en t 

m e th o d s, so c io -ec o n o m ic  co n d itio n s, and p h y s ica l en v iro n m en ta l
4

r e g im e s . T h e se  s tu d ies  o ffe re d  l i t t l e  gu idance on the s tru c tu re  of a  

lan d  u se  d a ta  m a tr ix ,  bu t did su g g e s t a  n u m b er o f sp ec ific  and  g e n e ra l 

a g r ic u l tu r a l  land  u se s  tra d itio n a lly  c o n s id e re d  im p o rtan t.

R eg io n a l and  n a tio n a l s c a le  g e n e ra l land  u se  s tu d ie s , h o w ev er, 

d id  su g g e s t a  b ro a d  fra m e w o rk  of lan d  u s e s  o r  occupance m odes w hich 

h av e  tra d it io n a lly  b een  exam ined  and  w hich  tend to in s u re  c a th o lic ity  

o f v a r ia b le s .  Som e of th e se  a r e  show n in  T ab le  1.

A n o th e r co n s id e ra tio n  in  the  e s ta b lish m e n t of da ta  c a te g o r ie s  

d e a lt w ith  the  re m o te  sen sin g  a s p e c ts  of the m ethodology. A s ig n if ic a n t 

p a r t  o f i t  in v o lv es  the u se  o f s a te l l i te  im a g e ry  to re f in e  re g io n a l b o u n d 

a r i e s .  T h e re  is  no ev idence th a t th is  sp e c ific  u se  of s a te ll i te  im a g e ry  

h a s  b een  c o n s id e re d  b e fo re , bu t th e re  i s  a  grow ing body of l i t e r a tu r e  

re la tin g  th e  p o te n tia l of o rb ita l  s c a le  im a g e ry  fo r lan d  u se  m apping .

O ne of the  e a r ly  ta sk s  o f s a te l l i te  land  u se  s tu d ies  w as the  

d e te rm in a tio n  of w hat su rfa c e  a t t r ib u te s  could be id en tified  and  the

^D avid G rig g , "T he A g r ic u ltu ra l  R egions of the W orld : • R eview  
and  R e fle c tio n s , " E conom ic  G eo g rap h y . XLV (A p ril, 1969), pp. 9 6 - 
132 d is c u s s e s  and  co m p ares  c r i te r i a  u se d  in  th e ,b e s t known re g io n 
a liz a tio n s  o f w o rld  a g r ic u l tu re .
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TABLE 1

SM A LL-SCA LE LAND USE CLASSIFICATIONS

Land U tiliza tio n  S urvey  of G re a t B r ita in ^
1. In ten siv e  a ra b le  (gard en s and o r c h a rd s - s e p a r a te  s u b c la s s )
2. A rab le  (fa rm  c ro p s)
3. G ra s s la n d  (p erm anen t)
4. H eath , m o o r, and rough  g raz in g  land
5. F o r e s t  and woodland
6. A g r ic u ltu ra lly  u n p roductive  land  (b u ilt-u p  a r e a s  and w aste  land) 

W orld Land Use Survey^
1. S e ttle m e n ts  and a s so c ia te d  n o n -a g r ic u l tu ra l  lands
2. H o r tic u ltu re
3. T re e s  and o th e r p e re n n ia l c ro p s  (includes o rc h a rd s  and p lan ta tio n s)
4. C ro p lan d
5. Im p ro v ed  p e rm a n e n t p a s tu re
6. U nim proved  g raz in g  land
7. W oodlands
8. Sw am ps and m a rs h e s
9. U nproductive  land

M a rs c h n e r 's  Land Use P a t te rn s  in  the U nited S ta te s ^
1. M e tro p o litan  c itie s
2. C ro p lan d  and p a s tu re  land
3. C rop land , woodland, and g raz in g  land
4. I r r ig a te d  land
5. G ra ze d  f o re s t  and w oodland
6. U n g razed  fo re s t  and w oodland
7. Subhum id g ra s s la n d  and s e m ia r id  g raz in g  land 
8,. G razed  open woodland
9. G razed  d e s e r t  sh ru b lan d

10. U ngrazed  d e s e r t
11. A lpine m eadow s and peak s  above the t im b e r  line
12. Sw am ps
13. M arsh lan d

^Stam p, A pplied G eo g rap h y , pp. 41-42 .

^ Ib id . , pp. 46-47 .

*^M arschner, Land Use and Its P a t te rn s  in  the U nited  S ta te s , 
m ap  in s e r t .



54

a p p ro p r ia te  c la s s if ic a t io n s  and s c a le s  fo r m app ing . Rudd ex p e rim e n ted  

w ith  the s im p le  re c o g n itio n  of s u rfa c e  occu p an ce , an d  the  c la s s if ic a tio n  

and  bounding of " s im i la r "  a r e a s  on s im u la ted  sp ace  im a g e ry . He w as 

ab le  to d is tin g u ish  and  m ap  c a te g o r ie s  of: (1) a g r ic u l tu r e ,  (2) fo re s t ,

(3) m ix ed  f o r e s t  and  a g r ic u l tu r e ,  (4) u rb a n , (5) n o n u sed , and (6) u n d e 

te rm in e d  land  u s e . W ith ad d itio n a l e x p e rie n c e  h e  w a s  a b le  to id en tify

5
two o r  th re e  s u b c la s s e s  fo r each  of the m a jo r  c a te g o r ie s .

P e rh a p s  th e  m o s t co m p reh en s iv e  d is c u s s io n  of land  u se  c la s s i f i 

ca tion  sc h e m e s  em ploying  o rb ita l  im a g e ry  w as done by A n d e rso n . He 

em p h as iz ed  the a p p a re n t im p o ss ib il i ty  of d ev isin g  a  s in g le  c la s s if ic a tio n  

sy s te m  to s e rv e  a l l  n e e d s , bu t s t r e s s e d  th e  im p o rta n c e  of a tte m p ts  such 

a s  th a t of N unnally  an d  W itm er to en co u rag e  u n iv e rs a l i ty .  ^ T h re e  of 

A n d e rso n 's  co n c lu s io n s  re g a rd in g  fu r th e r  r e s e a r c h  a c tiv ity  w e re  e s p e 

c ia lly  re le v a n t  to th is  s tudy:

( 1 ) . .  . i t  is  q u ite  a p p a re n t th a t i t  w ill n o t be  p o s s ib le  to d u p lica te  
c a te g o r ie s  g e n e ra lly  u sed  fo r  the c la s s if ic a t io n  of lan d  u se  f ro m  
s u rv e y s  involv ing  e n u m e ra tio n , g ro u ld  o b se rv a tio n , l a r g e - s c a le  
a e r i a l  p h o to g rap h s  o r  a  com bination  o f th e se  d a ta -g a th e r in g  
a p p ro a c h e s .
(2) In asm u ch  a s  i t  i s  im p ro b a b le  th a t a  co m p le te , w e ll b a lan ced  
la n d -u s e  c la s s if ic a t io n  sch em e  can b e  d ev elo p ed  in  the  n e a r  
fu tu re  w hich  p la c e s  so le  re l ia n c e  upon o rb i ta l  im a g e ry , i t  is

^Rudd, "M acro  L a n d -U se  M apping w ith  S im u la ted  S pace 
P h o to s , " pp. 366 -367 .

^ Ja m e s  R . A n d erso n , "L a n d -U se  C la s s if ic a tio n  S ch em es , " 
P h o to g ra m m e tr ic  E n g in ee rin g . XXXVII (A p ril, 1971), p . 384; N elso n  
R. N unnally  and R ic h a rd  W . W itm e r, "R em o te  S en sin g  fo r L and  U se 
S tu d ies , " P h o to g ra m m e tr ic  E n g in ee rin g . XXXVI (M ay, 1970), pp. 
449-453 .
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s tro n g ly  su g g ested  th a t a sch em e be adop ted  w hich w ill be a d a p t
ab le  to supp lem en ting  o rb ita l  im a g e ry  w ith  o th e r  re a d ily  av a ila b le  
in fo rm a tio n  abou t land  u se  in  o rd e r  to avoid  d iff icu lt gaps in  the 
c a te g o r ie s  th a t w ill be n eed ed  fo r an  ac ce p ta b le  c la s s if ic a tio n  
sy s te m .
(3) The m o re  b a s ic  the c a te g o r iz a tio n  i s  in  a  c la s s if ic a tio n  sc h e m e , 
the m o re  v a r ia b le  the u se s  th a t can be  m ade of the  c la s s if ic a t io n . ^

A n d erso n  p ro p o sed  a  d o u b le - tie re d  c la s s if ic a tio n  s y s te m  w hich , 

w ith  som e m o d ifica tio n , h a s  b een  adop ted  fo r  t e s t  p u rp o se s  by the  U .S . 

G eo lo g ica l S u rvey . T h is  s y s te m  re f le c ts  th e  fee lin g  th a t s a te l l i te  im a g e ry  

a lo n e  of the type p ro d u ced  by LANDSAT-1 and  LANDSAT-2 w ill  be u s e 

fu l fo r d e te rm in in g  no m o re  th a t n in e  g e n e ra l c a te g o r ie s  o f lan d  u se  

b a se d  la rg e ly  on m a jo r  d iffe re n c e s  in  g round  co v e r. U sed  in  co n ju n c

tion  w ith  su p p lem en ta l in fo rm a tio n  f ro m  ground  e n u m e ra tio n  an d  topo - 

g ra p h ic  m ap s , h o w ev er, i t  i s  fe l t  th a t su b s ta n tia lly  m o re  d is c r im in a tio n  

can  b e  m ade w ith in  each  m a jo r  c a te g o ry . T he USGS p ro p o sa l th e re fo re  

h as  two le v e ls  o f so p h is tic a tio n  depending upon bo th  im ag e  q u a lity  and
Q

s c a le , and  the a v a ila b il i ty  o f su p p lem en ta l d a ta  (T ab le  2).

The USGS s y s te m  is  re a so n a b ly  co m p atib le  w ith  the  s e v e ra l  

c la s s if ic a tio n  sy s te m s  c u r re n tly  being  u sed  by fe d e ra l  a g e n c ie s  in  the 

U nited  S ta te s . I t  s e rv e s  the  p r im a ry  o b je c tiv e  of p rov id ing  r e s e a r c h e r s  

w ith  a  v eh ic le  fo r  im m e d ia te  te s tin g  o f s a te l l i te  im a g e ry  in  th e  lan d  u se

^A nderson , "L a n d -U se  C la s s if ic a tio n  S ch em es , " p. 385.
D

J a m e s  R . A n d erso n , E r n e s t  E . H a rd y , and John  T . R oach ,
A L a n d -U se  C la ss iR c a tio n  S v s tem  fo r  U se  W ith  R e m o te -S e n so r D ata . 
G eo lo g ica l S urvey  C ir c u la r  671 (W ashington , D. C. : D e p a rtm e n t o f th e  
I n te r io r ,  1972), pp. 3 -4 .
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TABLE 2

U. S. GEOLOGICAL SURVEY LAND USE CLASSIFICATION SYSTEM^

U rban  and B uiltup  Land
1. R e s id e n ta l
2. C o m m e rc ia l and s e rv ic e s
3. In d u s tr ia l
4. E x tra c tiv e
5. T ra n s p o r t  and u t i l i t ie s

6. In s titu tio n a l
7. S tr ip  and c lu s te re d  se ttle m e n t
8. M ixed
9. Open and o th e r

A g ric u ltu ra l Land
1. C ropland  and p a s tu re
2, O rc h a rd s , g ro v e s , and 

h o r tic u l tu ra l  a re a s

3. F eed in g  o p e ra tio n s
4. O ther

R angeland
1, G ra ss
2. Savannas

3. C h a p a rra l
4. D e se r t sh rub

F o r e s t  Land
1. D eciduous
2. E v e rg re e n  (co n ife ro u s  and 

o th e r)

3. M ixed

W ater
1. S tre a m s  and w a te r ways
2. L akes
3. R e s e rv o irs

4. Bays and e s tu a r ie s
5. O ther

N onfo rested  W etland 
1. V egeta ted 2. B are

B a r re n  Land
1. Salt f la ts
2. B eaches
3. Sand, o th e r  than  b each es

4. B a re  exposed  ro ck
5. O ther

T undra

P e rm a n e n t Snow and Ice F ie ld s

^A nderson , H ard y , and R oach. Land Use C la ss if ic a tio n  System , 
p. 6. A s lig h tly  m od ified  v e rs io n  o f th is  sy s te m  is  pub lished  in  USGS 
In te ra g e n c y  R ep o rt 253 (Ju ly , 1974).



57

c la s s if ic a tio n  m ode. I t  a lso  h as  su ffic ien t f le x ib ility  to p e rm it  the

9
in te g ra tio n  of conven tional d a ta .

T he  c a te g o r ie s  of land  u se  e s ta b lish e d  fo r  th is  study w ere  

e s se n tia l ly  the  sa m e  a s  th o se  in  the le v e l I USGS sch em e  except fo r 

fou r c a te g o r ie s  of lan d  u se  o r  occupance n o t found in  K o rea  (n o n fo rested  

w etlan d , ra n g e la n d , tu n d ra , and p e rm a n e n t snow and ic e  f ie ld s ) . They 

a lso  co incided  c lo se ly  w ith  th o se  c u rre n tly  being  u sed  in  the  Canada 

Land In v en to ry  (u rb an , a g r ic u l tu ra l ,  w oodland, w etlan d , unp roductive  

land , and  w a te r)  w h ich  is  a lso  b a sed  la rg e ly  on a e r i a l  photography . 

S pecific  v a r ia b le s  se le c te d  and a ss ig n ed  to th e  c a te g o r ie s  a r e  l is te d  in  

T ab le  3.

D iscu ss io n  of the V a r ia b le s

U rb an  and B uiltup Land C a teg o ry  

T he v a r ia b le s  s e le c te d  a s  in d ic a to rs  o f th is  ca teg o ry  a r e  th o se  

w hich  r e p re s e n t  in te n s iv e  hum an a c tiv ity  in  som e ro le  o th e r  than d ire c t  

a g r ic u l tu r a l  p ro d u c tio n . They n o rm a lly  a r e  a s s o c ia te d  w ith  high  popu

la tio n  d e n s itie s  and  ex ten s iv e  m od ifica tio n  o f th e  la n d sc a p e  th rough  

co n s tru c tio n .

K o re a 's  ro le  a s  a  so u rc e  of raw  m a te r ia l  and  a g r ic u l tu ra l  

^ Ib id . , p . 6.

^^P ro c e e d in g s  of the  C onference on L and  U se In fo rm atio n  
and C la ss if ic a tio n , p . 166.
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TABLE 3

KOREAN LAND USE CA TEGORIES AND INDICATORS

U rban  and bu iltup  land S o u rce ' Date
1. A re a  in  con tiguous u rb an  d ev e lo p m en t
2. N um ber of ag g lo m era ted  v illa g e s
3. N u m b er of househo lds
4. T o ta l population
5. L eng th  of paved roadw ay
6. L ength  of ra ilw ay

A g r ic u ltu ra l  land__________________________

S e r ie s  1501 M aps 1969
S ta tis t ic a l  Y earbook  1970 
P o p .-H o u s in g  C ensus 1970 
Pop. -H ousing  C ensus 1970 
S e r ie s  1501 M aps 1969
S e r ie s  1501 M aps 1969

7. A re a  of paddy f ie ld s
8. A re a  of up land  f ie ld s
9. A rea  of p e rm a n e n t c ro p s

10. A re a  of p a s tu re
11. A re a  of fu lly  i r r ig a te d  paddy fie ld
12. A re a  of t r e e  f ru i t  (o rc h a rd s)
13. A re a  of v in y l h o u ses
14. A re a  of b u rn t- f ie ld  fa rm in g
15. N um ber of d a iry  and  b eef c a ttle
16. N um ber of d ra f t  c a ttle
17. N um ber o f fa rm  households
18. H a rv e s te d  a r e a  of paddy r ic e
19. H a rv e s te d  a r e a  of com m on b a r le y
20. H a rv e s te d  a r e a  of naked  b a r le y
21. H a rv e s te d  a r e a  of w heat
22. H a rv e s te d  a r e a  of m ille t
23. H a rv e s te d  a r e a  of c o rn
24. H a rv e s te d  a r e a  of red  b eans
25. H a rv e s te d  a r e a  of C hinese  cabbage

F o r e s t  land

A g ric u ltu ra l C ensus 
(item s 7-25)

1970

26. A re a  of co n ife ro u s  fo re s t
27. A re a  of m ix ed  fo re s t
28. A re a  of n o nstocked  fo re s t

W ater

F o r e s t r y  S ta tis t ic s  
(item s 26-28)

1972

29. N um ber of lak es  and r e s e r v o i r s  

B a r re n  land

S e rie s  1501 M aps 1969

30. A re a  of re c la im e d  land
31. A re a  of n o n fo re s te d  f o re s t  land

F o r e s t r y  S ta tis t ic s  1972
F o r e s t r y  S ta tis tic s  1972

®'Short t i t le s .
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p ro d u c ts  in  th e  J a p a n e se  co lon ia l s t r u c tu r e  f ro m  1910 to 1945, and  the  

su b seq u en t y e a r s  o f w a r fa re ,  p rec lu d ed  th e  d ev e lo p m en t of m o re  th an  

a  m in im a l sk e le to n  of in d u s tr ia l  an d  t ra n s p o r ta t io n  f a c i l i t ie s .  T h a t 

s itu a tio n  h a s  b een  a g g ra v a te d  by th e  m i l i ta ry -p o l i t ic a l  p a r tit io n  of the 

p en in su la  w h ich  e lim in a ted  in te rc o u rs e  o f any  kind betw een  th e  N o rth  

and  South, A s a  conseq u en ce  th e  in d u s tr ia l ,  c o m m e rc ia l and  t r a n s -  

p o r ta tio n a l f a c i l i t ie s  a r e  u n n a tu ra lly  s tu n ted  and  a r e  focused  to w ard  

m a r i t im e  im p o r t- e x p o r t  tra d e .

L a rg e - s c a le  u rb a n iz a tio n  i s  a  r e c e n t  phenom enon in  K o re a , 

and  i t  i s  r e s t r i c t e d  to a  few m a jo r  in d u s t r ia l  fo c i. T ra d itio n a lly , th e  

bu lk  of th e  pop u la tio n  h as  liv ed  in  the  n e a r ly  60, 000 sm a ll, a g g lo m e ra te d  

v illa g e s  of l e s s  th an  100 fa m ilie s  w hich  a r e  d is p e r s e d  a c r o s s  the p e n 

in su la .  ̂  ̂ T h a t d is tr ib u tio n  is  r e f le c te d  in  a n  e s tim a te d  to ta l u rb a n iz e d

12and  b u iltu p  a r e a  o f 6. 9 p e rc e n t o f the  n a tio n a l a r e a .

S ince  K o rea  p u b lish es  no s ta t i s t ic s  on a r e a s  a c tu a lly  o ccup ied  

by u rb a n , in d u s tr ia l ,  tra n sp o r ta tio n , and  o th e r  r e la te d  a c t iv i t ie s ,  a  

n u m b e r of s u r ro g a te s  w e re  se le c te d  f ro m  p u b lish ed  s o u rc e s .  A ll of 

the  u rb a n -b u iltu p  in d ic a to rs  a r e  ex p ec ted  to b e  c o n c e n tra te d  in  the  

w e s te rn  p la in s , en c lav es  of c o a s ta l  d ev e lo p m en t in  the  South, and  

along th e  low land  c o r r id o r s  th a t co n n ec t th em .

^ ^ P a tr ic ia  M . B a r tz , South K o re a  (London; O xford  U n iv e rs ity  
P r e s s ,  1972), p . 54; E ui Young Y u, "Seoul M e tro p o lita n  D evelopm ent: 
I 9 6 O -I9 7 3 , "  J o u rn a l  o f K orean  A ffa ir s .  IV (Ju ly , 1974), p . 24.

^^N a tio n a l L and  D evelopm ent P la n : 1972-1981. p. 13.
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T he to ta l popu la tion  o r population  d en s ity  i s  d ire c t ly  r e la te d  to 

th e  p ro d u c tiv ity  of the  a r e a .  Som e p o rtio n  of th e  pop u la tio n  in c r e a s e  

f ro m  one reg io n  to a n o th e r  m ay  re p re s e n t  nothing m o re  th an  an  in c r e a s e  

in  a g r ic u l tu ra l  p ro d u c tiv ity  o r  su itab ility  o f the p h y s ic a l e n v iro n m e n t, 

b u t a t  so m e po in t i t  b eg in s  to r e f le c t  the c o n ce n tra tio n  o f la b o r  a ro u n d  

seco n d a ry  and  t e r t i a r y  econom ic  a c tiv itie s  and th e  a s s o c ia te d  u rb a n  

en v iro n m en t. T he m u lt ip l ie r  e ffec ts  of h ig h e r  o rd e r  econom ic  a c t iv 

i t ie s  on u n d erd ev e lo p ed  a r e a s  su ch  a s  e x is t  in  K o rea  a r e  e sp e c ia lly  
13

pronounced .

T he n u m b er o f h o u seh o ld s  is  both  a  p h y s ic a l m a n ife s ta tio n  of

u rb a n iz a tio n  and  an  in d ic a to r  o f th e  d e g ree  of u rb a n  o r  r u r a l  o r ie n ta tio n

o f the r e g io n ’s popu la tion . A s m o d ern iz a tio n  h a s  com e to K o re a  th e

fam ily  (household) h a s  sh ru n k  f ro m  a  p re -m o d e rn  s iz e  of 8 to 10

p e rso n s  p e r  con jugal fa m ily  to w e ll un d er 6 p e r  fam ily . T h a t tre n d  is

fu r th e r  in d ica te d  by th e  1970 cen su s  w hich  re v e a le d  th a t th e  a v e ra g e

fam ily  s iz e  fo r r u r a l  h o u seh o ld s  w as 5. 57 p e rs o n s  and fo r u rb an

fa m ilie s  ju s t  5 .1 2  p e r s o n s .  In Seoul, the  p r im a te  c ity , fa m ilie s

14a v e ra g e d  on ly  5. 04 p e r s o n s .

T he n u m b er o f f a rm  househo lds is  a  fu r th e r  in d ic a to r  o f the  

u r b a n - r u ra l  d icho tom y  s in c e  th e  p e rc e n ta g e  of fe.rm  to to ta l  h o u seh o ld s

^^H arvey  S. P e r lo f f ,  e t a l . , R eg ions. R e s o u rc e s ,  and  E conom ic 
G row th  (L inco ln : U n iv e rs ity  o f N e b rask a  P r e s s ,  I960), p . 94.

^'^K orea S ta t is t ic a l  Y earbook : 1971. p . 52.
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h a s  been  show n to v a ry  in v e rs e ly  w ith  the population  o f u rb an ized  a r e a s .  

Seoul and P u sa n  w ith  1970 popu la tions of 5 .5  and 1. 9 m illio n , r e s p e c 

t iv e ly , have  2 and  3 p e rc e n t f a rm  h o u seh o ld s  co m p ared  w ith  a  n a tio n a l 

u rb a n  a v e ra g e  of 18. 5 p e rc e n t and  e x tre m e s  of o v e r  40 p e rc e n t.

T he a r e a  in  contiguous u rb an  d ev e lo p m en t is  th e  m o s t d ire c t  

and  obvious in d ic a to r  of u rb an iza tio n , b u t r e p re s e n ts  only the  la r g e s t  

s e v e ra l  h u n d red  a g g lo m e ra tio n s . T h is  v a r ia b le  is  com p lem en ted  by 

p u b lish ed  f ig u re s  on the  n u m b er o f a g g lo m e ra te d  v i l la g e s .  The la t te r  

i s  a n  in d ic a to r  of b u iltu p  a r e a  in  r u r a l  a r e a s  w hich  m ay  have m any 

sm a ll  and  noncontiguous v illa g e s  w ith  s u b s ta n tia l to ta l a r e a ,  bu t w hich 

a r e  n o t n e c e s s a r i ly  la rg e  enough to be m apped  to sc a le  o r  c la s s if ie d  a s  

u rb a n . I s a r d  h a s  in d ica ted  th a t one should  expect the d e n s ity  of s e t t l e 

m e n ts  to b e  g r e a te r  n e a r  m a jo r  u rb an  c e n te r s  than  in  re m o te  a r e a s .  

S k in n e r’s s tudy  of r u r a l  China found the n u m b er and  c lo se n e ss  of r u r a l  

tow ns in c re a s e d  d ire c t ly  w ith  th e  d en s ity  of r u r a l  popu la tion . F u r th e r ,  

the  h ig h e s t d e n s itie s  of s e ttle m e n ts  and  population  o c c u r re d , . . only  

on p la in s  of ex cep tio n a l f e r t i l i ty ,  s itu a te d  in  the ty p ica l c a s e  n e a r

^ ^ B a rtz , South K o re a , p. 53.

 ̂̂ W alte r I s a rd ,  L o ca tio n  and S p ace-E co n o m y  (New Y ork:
Jo h n  W iley & Sons, 1956), pp. 271-273.

W illiam  S k in n er, "M ark e tin g  and S o c ia l S tru c tu re  in  
R u ra l  C hina, " J o u rn a l  of A s ian  S tu d ie s . XXIV (N ovem ber, 1964-A u g u s t, 
1965), pp. 590-591.
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m a jo r  u rb a n  c e n te r .

T ra n s p o rta tio n  a s p e c ts  o f land  u se  a r e  im p o rta n t b e c a u se  of 

th e  la rg e  am ounts o f la n d  occup ied  by t r a n s p o r t  f a c i l i t ie s ,  e sp e c ia lly  

in  u rb an iz ed  a r e a s .  T he nodal function  of th e  f a c i l i t ie s  a lso  s tim u la te s  

m o re  in te n s iv e  a c tiv ity  in  bo th  the  r u r a l  and  u rb a n  s e c to r s .  T r a n s p o r 

ta tio n  ro u te s  a r e  th e re fo re  in d ic a to rs  of a  v a r ie ty  o f lan d  u se  a c t iv i t ie s ,  

m any of w hich a r e  v isu a lly  s ig n ifican t on s a te l l i te  im a g e ry  only  w hen 

sp a tia lly  a s s o c ia te d  w ith  t ra n s p o r ta tio n  f a c i l i t ie s .  In K o rea , t r a n s p o r t  

c o n s tru c tio n  is  a  s tro n g  in d ica tio n  of u rb an  d ev e lo p m en t and  i t s  fr in g e  

a r e a s .  In the p a s t  th e  c o n s tra in ts  o f s c a rc e  c a p ita l p rev en te d  m o re  

th a t m in im a l ro a d  c o n s tru c tio n  even in  u rb a n -in d u s  t r i a l  zo n es , and  i t  

w as a lm o s t to ta lly  ig n o re d  in  r u r a l  a r e a s  w h e re  n e i th e r  so c ia l n o r  

econom ic n eed s  dem anded  i t .

T he in d ic a to rs  u sed  to r e p re s e n t  th e  t ra n s p o r ta t io n  s e c to r  of 

land  u se  w e re  th e  len g th  of ra ilw av  and the  len g th  o f paved  ro ad w av . 

R ailw ays have fo rm ed  the  backbone of K o re a ’s m o d e rn  tra n sp o r ta tio n  

s y s te m  since  th ey  w e re  in tro d u c e d  la te  in  th e  n in e te en th  c e n tu ry , but 

th e ir  p r im a c y  is  being  ch a llen g ed . A r e c e n t  g o v ern m en t p ro g ra m  of 

tra n sp o r ta tio n  ro u te  ex p an sio n  and  im p ro v e m e n t i s  em p h as iz in g  h ig h 

w ays b ecau se  of th e ir  f le x ib ility  and  a new  s e t  of so c ia l and econom ic
i q

n e e d s . The len g th  of ra ilw a y  in  1970 w as 3, 194 k i lo m e te rs  and  w as 

l ^Ibid. , p . 5 9 2 .

^^N atio n al L and D evelopm ent P la n : 1972-1981 . pp. 6 8 - 6 9 .
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c lo se ly  a s s o c ia te d  w ith  th e  3, 894 k ilo m e te rs  of paved roadw ay . The 

p rep o n d e ran c e  of both  is  in  the  m a jo r  low land c o r r id o r s  th a t connect 

so u th e rn  and  w e s te rn  u rb an  c e n te r s ,  a s  w e ll a s  in  th e  u rb a n  zo n es , 

th e m se lv e s .

A g r ic u ltu ra l  L and  C ateg o ry

A g r ic u ltu ra l  a c t iv i t ie s  occupy  ab o u t 23 p e rc e n t of K o re a ’s land

a r e a ,  and  of th a t am o u n t p e rh a p s  99 p e rc e n t is  a c tu a lly  cu ltiv a ted .

B ecau se  of i t s  s iz e , i t s  im p o rta n c e  to a l l  a s p e c ts  of K o rean  c u ltu re ,

and  i t s  im p a c t on th e  la n d sc a p e  th is  ca teg o ry  w as h eav ily  re p re s e n te d

in  the  to ta l l i s t  o f v a r ia b le s .  T he a t tr ib u te s  m e a s u re d  w e re  se le c te d

b e c a u se  o f :  (1) th e ir  o v e ra l l  s h a re  of to ta l a c re a g e , (2) s tro n g  re g io n a l

c o n ce n tra tio n s , (3) re p re s e n ta t io n  of, o r  a s so c ia tio n  w ith , a  g roup  of

co rp s  o r  lan d  u s e  p a t te rn ,  an d  (4) th e ir  tra d it io n a l em p lo y m en t in

a g r ic u ltu ra l  and  lan d  u se  s tu d ie s .

Land in  a c tu a l cu ltiv a tio n  i s  tra d itio n a lly  d iv ided  in to  two

m a jo r  c a te g o r ie s  in  K o re a . F ie ld s  w hich  a r e  capab le  o f holding w a te r

on th e ir  su rfa c e  a r e  d es ig n a te d  paddv f ie ld s  and  th o se  th a t a r e  n o t so

c o n s tru c ted , even though they  m ay  be  i r r ig a te d  in  som e m a n n e r  a r e

21
c a lled  upland f ie ld s . T h a t d is tin c tio n  fu r th e r  in d ic a te s  th e  p h y s ic a l

^^Ib id . , pp. 77 and  86.

21
P a r k  J in  H w an, A n E conom ic A n a lv s is  of L and  D evelopm ent 

A c tiv itie s  in  K o re a . Study fo r  the  M in is try  of S c ience  and  T echnology  
(ROK) and the U .S . A gency fo r  In te rn a tio n a l D evelopm ent to K o re a , 
(Seoul: Seoul N a tio n a l U n iv e rs ity , 1969), p. 7.



64

o rg a n iz a tio n  of the la n d sc a p e , th e  g e n e ra l  in te n s ity  o f cu ltiv a tio n  and

a s s o c ia te d  a c t iv i t ie s ,  and  th e  ty p es  o f c ro p s  m o s t lik e ly  grow n. In

K o re a  paddy f ie ld s  a r e  lo ca te d  a lm o s t e x c lu s iv e ly  on v a lle y  b o tto m s

an d  c o a s ta l p la in s  and  tend  to p re d o m in a te  th e r e .  U pland fie ld s  m ay

b e  lo c a te d  in  v a lle y  and  p la in s  lo ca tio n s  w h e re  th e r e  a r e  in ad eq u a te

o r  u n re lia b le  w a te r  r e s o u r c e s ,  b u t they  tend  to b e  c o n c en tra te d  on

lo w er h i l ls id e s  of s lig h t to m o d e ra te  s lo p e . B oth  of th e se  land  u se

c la s s e s  h ave  b een  in c lu d ed  in  a lm o s t e v e ry  stu d y  conducted  in  K o rea .

In  1970  paddy B eld  occu p ied  a lm o s t 57 p e rc e n t  of a l l  a g r ic u l tu r a l  land

and  12 p e rc e n t  o f th e  n a tio n a l a r e a ,  w h ile  up land  f ie ld s  occup ied  38

22an d  9 p e rc e n t ,  r e s p e c tiv e ly .

P e rm a n e n t  c ro p s  is  a  c la s s  w h ich  in c lu d e s  a  b ro a d  ra n g e  of

p e re n n ia l ro w , v in e , and  t r e e  c ro p s . P r io r  to r e c e n t  im p ro v e m e n ts

in  th e  m a rk e tin g  and  t ra n s p o r ta t io n  s y s te m s  and  the  p ro m o tio n  o f a

g o v e rn m en ta l p o licy  o f c ro p  d iv e rs if ic a tio n , m o s t c ro p s  in  th is  c a te g o ry

w e re  grow n in  c lo se  p ro x im ity  to  la r g e  pop u la tio n  c e n te rs  w h e re  both

dem and  and  c a p ita l w e re  p re s e n t .  T he p a t te rn  i s  s t i l l  p r e s e n t  to a

d e g re e , b u t i s  s ta r t in g  to b lu r  a s  p e rm a n e n t c ro p s  in c re a s in g ly

expand in to  r e c la im e d  lan d  and m a rg in a l f o r e s t  lan d  th roughou t the

23p en in su la  u n d e r  the  im p e tu s  of r u r a l  in co m e expansion  p ro g ra m s .

^ ^ 1970 A g r ic u ltru a l  C ensus A dvance R e p o r t (Seoul: M in is try  
o f A g r ic u ltu re  and  F o r e s t r y ,  1971); p . 130.

2 3 In d u s try . K o rea  B ackground  S e r ie s  (Seoul: K o rean  O v e rse a s  
In fo rm a tio n  S e rv ic e , 1973), pp. 2 3 -24 .
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The s a m e  is  g e n e ra lly  t ru e  fo r  the  a r e a  o f t r e e  f ru i t .  D ata  on 

th is  c la s s  a r e  fre q u en tly  in c lu d ed  in  the  to ta l  f ig u re  fo r p e rm a n e n t 

c ro p s  a t  th e  n a tio n a l le v e l, b u t i ts  a r e a  is  co n s id e re d  s e p a ra te ly  in  

th is  s tudy  b e c a u se  i t  i s  c o m p ris e d  so le ly  of o rc h a rd s  w ith  s ite  and 

s itu a tio n  a t t r ib u te s  som ew hat d if fe re n t f ro m  th e  la r g e r  c a te g o ry . In  

1965  th e re  w e re  only  s ix  zones o f s ig n if ic a n t f r u i t  p ro d u c tio n  in  K o rea  

and  four of th em  w e re  co m p ac tly  c e n te re d  on c it ie s  stand ing  f i r s t ,  

th ird , fif th , and  s ix th  in  the  popula tion  h ie ra rc h y .  The o th e r  two w e re  

c e n te re d  on c it ie s  w hich  a r e  m a jo r  tra n s p o r ta t io n  hubs and  c u r re n t ly  

ra n k  ten th  and  n in e tee n th  in  popu la tion . A s th e se  a r e a s  h ave  p r o s 

p e re d , th e  m a rk e t  fo r  f r u i t  and  the  p ro d u c tio n  a c re a g e  h a s  expanded

d ra m a tic a lly . B etw een  1962 an d  1970 t r e e  f ru i t  a c re a g e  in c r e a s e d

25n e a r ly  150 p e rc e n t,  and  to g e th e r  w ith  th e  o th e r  p e rm a n e n t c ro p s , now
2 ̂

o ccu p ies  5 p e rc e n t o f th e  n a tio n a l a g r ic u l tu r a l  a r e a .

T he p a s tu re  land  v a r ia b le  u sed  in  th is  s tudy  r e p re s e n ts  g r a s s 

lan d  u sed  fo r  h ay  g a th e rin g  and  g raz in g  ex c lu s iv e  of land  w hich  is

27in c id e n ta lly  g r a s s  co v e red . K o rean s  h av e  u se d  d ra f t  c a ttle  fo r

^^Koo, R eg io n a l C h a ra c te r is t ic s  o f K o rean  A g r ic u l tu r e , p . 233.

^^A g r ic u ltu ra l  Y earb o o k : 1970 (Seoul: M in is try  o f A g r ic u ltu re  
an d  F o r e s t r y ,  1970), p . 40.

26 1970 A g r ic u ltu ra l  C ensus A dvance R e p o r t , p. 130.

2 7 1970 A g r ic u ltu ra l  C ensus (Seoul: M in is try  of A g r ic u ltu re  
and  F o r e s t r y ,  1972), p . 25.
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h u n d red s  of y e a r s ,  b u t l iv e s to c k  o th e r  than  fa rm s te a d  s c a v e n g e rs  have 

n o t been  re a d ily  ad o p ted . C onsequently , an  a n im a l h u sb an d ry  tra d itio n  

h a s  n o t f lo u r ish e d . H u sb an d ry  ex p en ses  have k ep t the a v e ra g e  num ber 

o f d ra f t  c a tt le  p e r  f a rm  househo ld  to le s s  than  one. W ith th e se  low 

d e n s itie s  c a ttle  h ave  tra d it io n a lly  b een  k e p t in  the r u r a l  fa rm s te a d  

and g ra z e d  along  lo c a l pathw ays and  s tr e a m  b an k s .

A  tru e  c o m m e rc ia l  liv e s to c k  tra d itio n  began  in  the 1960 's 

w ith  the  in tro d u c tio n  o f lim ite d  n u m b e rs  of b e e f  and  d a iry  c a ttle  o p e r 

a tio n s  in  re sp o n s e  to the  g o v ern m en t d iv e rs if ic a tio n  p o lic ie s  m en tioned  

e a r l i e r .  T he h ig h e r  d e n s it ie s  and  q u a lita tiv e  r e q u ire m e n ts  of th e se  

two s e c to rs  h av e  r e q u ire d  the e s ta b lish m e n t of p e rm a n e n t o r  sea so n a l

? Qp a s tu re .  A t th is  s ta g e  in  th e ir  developm en t the liv e s to c k  o p e ra tio n s  

and th e ir  r e la te d  p a s tu ra g e  have b een  r e s t r i c te d  to n a r ro w  r in g s  aro u n d  

m a jo r  popu la tion  c e n te r s  w hich  have dem and, a r e  the foci of e ffic ien t 

tra n sp o rta tio n , and  a r e  c e n te rs  of innovation  in  a l l  a s p e c ts  o f econom ic 

and so c ia l change . L ik e  p e rm a n e n t c ro p s , l iv e s to c k  o p e ra tio n s  a r e  

expanding la rg e ly  a t  the  ex p en se  of fo re s t  land  of m a rg in a l p o te n tia l. 

T h ese  liv e s to c k  v a r ia b le s  w hich  occupy p e rh a p s  1 p e rc e n t of the a g r i 

c u ltu ra l a r e a  a r e  th e re fo re  thought to be in d ic a to rs  o f u rb an iz a tio n , 

m a rg in a l f o r e s t  lan d , and  v eg e tab le  p ro d u ctio n .

T he  n u m b er o f d ra f t  c a ttle  m ay b e  an  o p p o site  in d ic a to r  s in ce

2 8 p a rk , L and D evelop m en t A c tiv it ie s  in  K o r ea , pp. 23 -24.
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r e c e n t  s tu d ie s  h av e  shown th em  to e x is t in  g r e a te r  n u m b e rs  in  m oun- 

29ta in o u s  a r e a s .  The g re a te r  a v a ila b ility  o f n a tu ra l  fo ra g e , a  cropping  

p a tte rn  le s s  su ite d  to t r a c to r  u se , and  d is ta n c e  f ro m  c e n te rs  of in n o 

v a tio n  m ay  be  r e a s o n s .

B u rn t- f ie ld  cu ltiv a tio n  s t i l l  e x is ts  on a  l im ite d  sc a le  in  K o re a . 

In  so m e p a r ts  o f the w o rld  sh ifting  cu ltiv a tio n  r e p re s e n ts  a  com m on, 

i f  n o t th e  h ig h e s t, n ich e  of c u ltu ra l dev e lo p m en t. T h is  is  no t the c a s e  

in  K o re a , h o w ev er, w h e re  i t  is  p r im a r i ly  an  ex p ed ien t econom ic fo rm . 

M any of th o se  involved  in  i t  follow the s a m e  p a t te rn  o b se rv e d  by S p en cer 

in  S o u th east A s ia . Suffering  s e v e re  d is ru p tio n s  an d  exp lo ita tion , 

m o s t b u rn t- f ie ld  c u ltiv a to rs  have been  fo rc e d  to le a v e  a r e a s  of co nven

tio n a l s e d e n ta ry  cu ltiv a tio n  and g ra v ita te  to  re m o te  h igh land  a r e a s .

In  K o re a  today , m o s t a r e  re fu g e e s  of the  K o rean  W ar who liv e  in  sm a ll, 

s e d e n ta ry  v il la g e s  o r  d is p e rs e d  f a rm s te a d s .  In  th a t  v ic in ity  they  c le a r  

and  f a rm  s c a t te re d  p lo ts  u sing  ru d im e n ta ry , b u t conven tional te c h 

n iq u es  w ith  a dec lin ing  freq u en cy  o f f ie ld  re lo c a tio n . S ince the  g o v e rn 

m e n t h a s  tak en  a c tiv e  s te p s  in  th e  l a s t  few y e a r s  to  r e s e t t l e  th e se

f a r m e r s ,  th e ir  p re s e n c e  is  g e n e ra lly  an  in d ica tio n  o f re m o te n e ss  f ro m

31
u rb a n  a r e a s  an d  low land a g r ic u l tu ra l  fo rm s . B u rn t- f ie ld  cu ltiv a tio n

^ ^ Ib id . . pp. 3 7 -38 .

S p en ce r, Shifting C u ltiv a tio n  in  S o u th ea s te rn  A s ia . 
U n iv e rs ity  of C a lifo rn ia  P u b lica tio n s  in  G eography , V ol. 19 (B erk e ley : 
U n iv e rs ity  of C a lifo rn ia  P r e s s ,  1966), p. 5.

31
F o r e s t r y  in  K o rea  (Seoul: B u re a u  of F o r e s t r y  A d m in is 

tra tio n , 1970), p. 65.
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h a s  h i s t o r i c a l l y  b e e n  m o s t  p r o m i n e n t  i n  t h e  m o u n t a i n s  of t h e  e a s t e r n  

C o r d i l l e r a .

T he a r e a  o f fu lly  i r r ig a te d  paddy f ie ld  is  an  in d ic a to r  o f s tro n g  

r ic e  p roducing  a r e a s  and the m o s t in te n s iy e ly  u se d  and  y a lu ab le  a g r i 

c u ltu ra l la n d . T h is  is  land  w hich is  p ro y id e d  w ith  y e a r - ro u n d  i r r ig a t io n  

by m ea n s  o f w e lls , s t r e a m  pum ping s ta t io n s , c a n a ls , and  r e s e r y o i r s .  

T h is  body of land  u s e  is  focused  on th e  m o re  ex ten s iy e  a llu y ia l p la in s  

o f the so u th e rn  and w e s te rn  c o a s ta l a r e a s .  I t  in c lu d es  tra d itio n a lly  

a r ra n g e d  f ie ld s  w ith  i r r e g u la r  sh ap es  and  lo c a l i r r ig a t io n  sy s te m s  

and  the  n e w e r  " re c la im e d "  f ie ld s  w hich  h av e  been  co n so lid a ted , r e a r 

ran g ed  in to  a g r id  sy s te m , and b e n e fit f ro m  a  reg io n a l o r  c o rp o ra te  type 

i r r ig a t io n  sy s te m .

V inyl h o u ses  a r e  a  re c e n t  ad d itio n  to K o re a 's  a g r ic u l tu r a l  te c h 

nology w h ich  occupy  a  f ra c tio n  of a  p e rc e n t  of the  lan d  in  cu ltiv a tio n  b u t 

a r e  p ro b ab ly  s tro n g  in d ic a to rs  o f s e v e ra l  o th e r  a s p e c ts  of land  u se .

T hey a r e  in ex p en s iv e  g reen h o u ses  o f p e rm a n e n t o r  s e m i-p e rm a n e n t 

c o n s tru c tio n , o ften  using  expedien t f ram in g  and  ro lls  o f p la s t ic  sh ee tin g , 

w hich  ex tend  an d  in ten sify  th e  v eg e ta b le  grow ing se a so n . They have  

a p p e a re d  in  re sp o n s e  to the sam e  fa c to rs  th a t enco u rag e  d a iry  and  b e e f  

c a ttle  o p e ra tio n s .

A s w ith  o th e r  re c e n t  technology  im p o rts  the  u se  o f v in y l h o u ses

3 2i s  d iffusing  f ro m  the  u rb an  c e n te rs  o r  innovation . T he p e r ish a b le

^ ^ a n - G a p  L ee and H e rb e r t  R . B a r r in g e r ,  e d s . ,  A C ity  in  
T ra n s itio n : U rb an iza tio n  in  T aegu , K o rea  (Seoul: H ollym  C o rp o ra tio n , 
1971), p . 149.
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n a tu re  o f th e ir  p ro d u ce  d em an d s  th a t the  v eg e tab le  fa rm s  em ploying

v in y l h o u se s  be  lo c a te d  in  a r e a s  o f d en se  u rb an  popu la tion  and  m o d e rn

3  3t ra n s p o r ta t io n  n e tw o rk s . A 1970 s tudy  of the d e n se ly  p o p u la ted

w e s te rn  p la in s  found th a t f a rm s  in  c lo se  p ro x im ity  to h ighw ays devo ted

fiv e  tim e s  a s  m uch  a r e a  to v e g e ta b le  p ro d u c tio n  a s  d id th o se  in  a r e a s

34w ith  on ly  foo t o r  c a r t  t r a i l  s e r v ic e .  E ven  in  the  s p a r s e ly  popu la ted  

m o u n ta in  a r e a s  o f the  e a s t  c o a s t  w h ich  have sm a ll lo c a l m a rk e t  p o te n 

t ia l ,  f a rm s  w ith  re a so n a b le  a c c e s s  to sec o n d a ry  ro a d s  had  75 p e rc e n t

35m o re  lan d  in  v e g e ta b le  c ro p s  th an  le s s  a c c e s s ib le  a r e a s  n e a rb y .

The d en s ity  o f f a rm  h o u seh o ld s  w as d is c u s s e d  e a r l i e r  a s  an  

in d ic a to r  o f the u r b a n - r u r a l  d is tin c tio n  and  i t  is  a d d itio n a lly  se en  a s  a  

u se fu l in d ic a to r  o f th e  b o u n d a ry , o r  a t  l e a s t  th e  t r a n s i t io n  zone , be tw een  

th e  m o re  in te n s iv e ly  fa rm e d  low lands and the f o r e s t  o r ie n te d  r u r a l  

u p la n d s . T h is  in d ic a to r  m ay  b e  e s p e c ia lly  u se fu l in  the n o r th e a s te rn  

an d  c e n tra l  p ro v in c e s  of th e  p e n in su la .

S e v e ra l o f the v a r ia b le s  in  the  a g r ic u l tu r a l  c a te g o ry  a r e  food 

c ro p s  w hich  a r e  dom inan t in  th e ir  ex ten t and in  th e ir  im p o rta n c e  to 

K o rea  and  m any o th e r  c o u n tr ie s .  T he seven  lead in g  c ro p s  by  a r e a  in

^^K im  Chung Ho, In flu en ce  o f C la ss  and M eans o f T r a n s p o r 
ta tio n  on F a r m  E n te r p r is e  D is tr ib u tio n . H w asung Gun. K yonggi P r o v 
in c e , R epub lic  o f K o re a . S tudy  fo r  the M in is try  o f A g r ic u ltu re  and  
F o r e s t r y  (ROK) and  th e  U .S . A gency  o f In te rn a tio n a l D ev e lo p m en t to 
K o re a  (Seoul: U .S . O v e rs e a s  M iss io n  to K o rea , 1970), pp . 19 -20 .

^ % i d . . p . 8.

^ ^ Ib id . . p . 11.
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K o rea  fo r the p a s t  s e v e ra l  y e a r s  have b een  r ic e ,  b a r le y , c o rn , so y -

3 6b ean s , b e a n s , m il le t ,  and w heat in  d escen d in g  ra n k  o r d e r .  The

sam e  c ro p s , w ith  th e  ex cep tio n  of bo th  b e a n s , a ls o  c o n s titu te  five of

37the s ix  lead in g  c ro p s  of In d ia , fo r ex am p le .

P ad d y  r ic e  is  p ro b ab ly  the m o s t co n sp icuous and  im p o rta n t 

a g r ic u l tu r a l  v a r ia b le  b e c a u se  i t  is  the s ta p le  food, is  the  m o s t  p r o 

ductive g ra in  c ro p , e a rn s  a  m uch  h ig h e r  in co m e than  o th e r  g ra in s , 

and  o ccu p ie s  fa r  m o re  p eo p le  and  m o re  a r e a  than  an y  o th e r  a g r ic u l 

tu ra l  a c tiv ity . B e c a u se  o f i t s  v a lu e , i ts  p ro d u c tio n  h a s  long b een  p r e s s e d  

n e a r  e n v iro n m e n ta l l im i ts ,  bu t im p ro v ed  fa rm in g  m e th o d s  and la n d 

scape  en g in ee rin g  have a llow ed  i ts  a r e a  to expand ab o u t 7 p e rc e n t
go

betw een  1962 and 1969. I t  is  grow n to som e ex ten t in  n e a r ly  e v e ry  

s tr e a m  v a lle y , b u t i s  do m in an t on the la r g e r  p la in s  o f the  w e s t  and 

south .

T he  h a rv e s te d  a r e a  of com m on b a r le v  and  o f n ak ed  b a r le v  a r e  

s ig n if ic a n t com ponen ts  of lan d  o ccupance  on th e  a llu v ia l  p la in s  and 

low er s lo p es  o f K o re a  w h e re  the c lim a te  is  w a rm  and  m o is t  in  a l l  

s e a so n s . B oth  a r e  fre q u e n tly  d o u b le-cropped  on p a d d ie s . N aked b a r le y  

is  a  p o p u la r food c ro p  w hich  r e q u ire s  the  w a rm e s t  s e a so n a l te m p e ra tu re ,

^^C hen C h e n g -s ia n g . A g r ic u ltu ra l  G eo g rap h y  of K o rea  (Hong 
Kong; T h e  C h inese  U n iv e rs ity  of Hong K ong, 1970), p . 43.

37J . E .  C ra w fo rd , "Ind ia , " in  A g r ic u ltu ra l  D evelopm en t in  
A s ia , ed . by R ic h a rd  T , Shand (B erk e ley : U n iv e rs ity  of C a lifo rn ia  
P r e s s ,  1969), p . 5 9 .

^^A g r ic u ltu ra l  Y earbook : 1970. p . 36.



71

and  i t  co n seq u en tly  p re d o m in a te s  a s  a  doub le-crop  w ith  r ic e  in  th e

e x tre m e  so u th w e s te rn  c o a s ta l zone. Com m on b a r le y  is  som ew hat

m o re  to le ra n t  and h a s  b eco m e the  dom inant se c o n d a ry  c ro p  a c r o s s  a l l

o f so u th e a s t K o rea  ex cep t in  im m e d ia te  c o a s ta l zones w h e re  r ic e  i s  

39u n ch a llen g ed .

W heat i s  n o t a  p o p u la r food c ro p  bu t i t s  to le ra n c e  of d ro u g h t,

co ld , and  m in im a l c a r e  h a s  cau sed  i t  to be  cu ltiv a ted  o v e r  a  su b s ta n tia l

and  d is t in c t  p o r tio n  of K o re a 's  c e n tra l  upland w h e re  i t  o ccu p ie s  d ry  h i l l

s lo p es . L ik e  w h ea t, m i l le t  is  a n o th e r  crop  of dec lin ing  p o p u la r ity

and  d is tr ib u tio n , b u t i t s  to le ra n c e  of a  w ide ra n g e  o f en v iro n m e n ta l

cond itions m ade i t  a  t ra d it io n a l  in su ra n c e  and s u b s is te n c e  c ro p  in  the

m ountainous n o r th e a s te rn  co u n tie s . In m o s t of th a t re g io n  i t  o ccu p ies

42
10 to 40 p e rc e n t of a l l  cu ltiv a ted  land .

C o rn  o ccu p ie s  a s im ila r  n ich e  in  th e  econom ic s tr u c tu r e  and  

en v iro n m en t a s  m il le t ,  ex cep t i t  i s  c o n c en tra ted  even fu r th e r  n o r th  

w h e re  th e  n o r th  e a s te rn m o s t  p ro v in c e  of K angvon in c lu d e s  60 p e rc e n t

^^Koo, R eg io n a l C h a ra c te r is t ic s  o f K o rean  A g r ic u l tu r e , pp.
171-183.

"̂ ^An E conom ic  A n a ly s is  of U pland C ropping P a t te r n s .  Study 
fo r the M in is try  of S c ien ce  and  Technology (ROK) and  th e  U .S . A gency 
fo r In te rn a tio n a l D evelopm en t to K o rea  (Seoul: Seoul M u n ic ip a l C ollege 
o f A g r ic u ltu re , 1969), p . 48.

4 1 lb id . . pp. 78-79

^^Koo, R eg io n a l C h a ra c te r is t ic s  o f K o rean  A g r ic u l tu r e , p.
205.
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of the n a tio n a l a c re a g e . C orn  dem ands m o re  so il  n u tr ie n ts  than  m o st

c ro p s , and  r e q u ire s  la rg e  inpu ts of g re e n  and a n im a l m a n u re s  w hich

a r e  r e a d ily  a v a ila b le  in  th e  fo re s te d  m oun tain  a r e a s .

T he a r e a  o f re d  bean  p ro d u c tio n  w as in c lu d ed  a s  a  fu r th e r

in d ic a to r  o f th e  m il le t  and co rn  reg io n s  b e c a u se  i t  is  th e  m o s t com m on

in te rc ro p p e d  p lan t and  show s a d is tin c t s p a tia l  co n ce n tra tio n  in  the

m ountainous in te r io r  o f the  n o r th e a s t .

V egetab les  a r e ,  w ith  r ic e  and o th e r  sec o n d a ry  g ra in s , the

la r g e s t  d ie ta ry  inpu t o f the  K o rean  fam ily , and  th e ir  im p o rta n c e  to the

econom y a s  judged  f ro m  p lan ted  a r e a  is  freq u e n tly  u n d e re s tim a te d .

M o st im p o rta n t in  th e ir  d ie ts  is  a  p ick led  r e l i s h  com posed  la rg e ly  of 
r

C h in ese  cabbage and  ra d is h e s .  A s a  r e s u l t  th e se  two c ro p s  a r e  grow n 

to so m e ex ten t in  e v e ry  reg io n  of the  p en in su la , a lthough  s im p le  e n v i

ro n m e n ta l c o n s tra in ts  m ake the n o r th e a s t  su b s ta n tia lly  le s s  su itab le . 

C h in ese  cabbage w as se le c te d  a s  a  v a r ia b le  b e c u a se  i t  a p p e a rs  in  a l l  

q u a r te r s  o f the  land  and  is  a g e n e ra l in d ic a to r  of a g r ic u l tu r a l  u se  a s  

o p p osed  to fo re s t  o r  o th e r  le s s  in te n se  land  u s e s .  T h is  c ro p  a lso  

show s m a rk e d  in c r e a s e s  in  d en s ity  in  zones o f u rb an  in flu en ce  and 

p ro b ab ly  s e rv e s  a s  an  in d ic a to r  o f th a t fam ily  o f a t t r ib u te s .

^^A n E conom ic A n a ly s is  of U pland C ropping P a t t e r n s , p. 98. 

44N am  Kyu Chung and Heung Keun Oh, A n In tro d u c tio n  to 
K o rean  A g r ic u ltu re  (Seoul: T he A m e ric a n -K o re a n  F oundation , 1962), 
p. 44.
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F o r e s t  L and  C ateg o ry  

T ra d itio n a lly  only  th re e  ty p es  o f la n d sc a p e s  o r  land u se s  have 

been  reco g n ized  in  K o re a . B uiltup  a r e a s  of v illa g e s  and c it ie s  and 

cu ltiv a ted  fie ld s  w e re  ex c lu s iv e ly  low land a c tiv it ie s  and , to g e th e r , 

w e re  the  foci of the f a r m e r 's  d a ily  life . E v e ry th in g  e lse  in  th e  e n v i

ro n m en t, th a t is  to say  the  upland, w as ca lled  " fo re s t"  and w as of 

l i t t le  in te r e s t  o r  co n sc io u s  va lue  to the in d iv id u a l. T h a t tra d itio n  is  

s t i l l  ev iden t today  in  the  o ffic ia l c la s s if ic a tio n  of a l l  n o n -cu ltiv a ted  

upland, r e g a rd le s s  o f i ts  v eg e ta tiv e  c o v e r, a s  f o re s t  land . T his 

p ro c e d u re  r e s u l ts  in  6 7 .9  p e rc e n t of the n a tio n a l a r e a  being lo o se ly

c la s s if ie d  a s  fo re s t ,  a lthough  m uch  of i t  is  l i t t le  m o re  than sc ru b  o r
45

c o a r s e  g ra s s la n d . D uring  the l a te r  y e a r s  of the  co lo n ia l a d m in 

is t r a t io n ,  J a p a n e se  s ta t i s t ic s  show ed th a t only  10 p e rc e n t of K o rea  w as

a c tu a lly  co v ered  w ith  t r e e s .  A n o th e r 50 p e rc e n t w as b ru sh  and s c ru b ,

46and  about 5 p e rc e n t w as g ra s s  co v ered  o r  b a re .  M o re  r e c e n t  e s t i 

m a te s  of the am o u n t o f t ru e  fo re s t  ra n g e  f ro m  45 to 82 p e rc e n t of the

f o re s t  land , bu t in c lu d e  la rg e  ex p an ses  o f s m a ll o r  new ly r e fo r e s te d  

47s tan d s .

T he to ta l fo re s te d  a r e a  is  fu r th e r  c la s s if ie d  by g en e ric  type

45 'N a tio n a l Land D evelopm ent P la n : 1972-1981. p . 13.

^^C hen, A g r ic u ltu ra l  G eography  o f K o re a , p . 34.

47Chung and Oh, An In tro d u c tio n  to K o rean  A g r ic u ltu re , p. 68
and  C la re , e t a l .  , A re a  H andbook, p. 15.
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and  q u a lity . C o n ife ro u s  f o r e s t  of a l l  sp e c ie s  c o v e rs  56. 8 p e rc e n t  of 

th e  fo re s t  lan d . T he b e s t  developed  f o r e s t  zone i s  th e  n a r ro w  band 

o f p ine , f i r ,  l a r c h  and s p ru c e  w hich  d o m in a tes  the h ig h e r  a lti tu d e s  of 

th e  p e n in su la 's  c o r d i l le r a .  Low s ta tu r e  p ine  sp e c ie s  a r e  dom inan t 

in  th e  h i l ls  and  low  m o u n ta in s  o f th e  w e s t an d  so u th w est. B e c a u se  of 

e x c e ss iv e  h a rv e s tin g  and  w a r tim e  d e s tru c tio n , v ir tu a l ly  none of th is  

f o r e s t  is  m o re  than  20 y e a r s  o ld .

H om ogeneous d ec iduous f o re s t  o ccu p ie s  ab o u t 20 p e rc e n t  o f 

th e  to ta l f o r e s t  a r e a  a c c o rd in g  to o ff ic ia l f ig u re s , b u t i t  e x is ts  so le ly  

in  s c a t te re d  p a tc h e s  in  th e  low  m o u n ta in s , and  is  n o t re g io n a lly  p r o m 

in en t. T he dec iduous s p e c ie s  a r e  re p re s e n te d  in  th e  e x ten s iv e  a r e a s

'  49of m ix ed  f o r e s t  w h ich  co v e r 21. 7 p e rc e n t  of th e  f o r e s t  lan d . T h e se  

fo re s ts  o f oak , e lm , p in e  and  s e v e ra l  o th e r  te m p e ra te  sp e c ie s  co v er 

n e a r ly  a l l  o f th e  m o u n ta in s  of m o d e ra te  e lev a tio n  in  c e n tr a l  K o re a .

T he l a s t  f o r e s t  v a r ia b le  is  th e  6 .1  p e rc e n t o f f o r e s t  lan d  

c la s s if ie d  a s  n o n s to ck e d . It r e p re s e n ts  a r e a s  o f p e rp e tu a l  s c ru b  

grow th  w hich  i s  u su a lly  ca u se d  by  heavy  and  co n tin u a l h a rv e s tin g  o f 

fu e l and  com post f ro m  a c c e s s ib le  fo re s ts  ad ja c e n t to p o p u la ted  lo w lan d s. 

I t  i s  p ro b ab ly  a  good in d ic a to r  o f th e  tra n s i t io n a l  zone b e tw een  in te n s iv e  

a g r ic u l tu r a l  re g io n s  an d  e x te n s iv e ly  m anaged  f o r e s t  la n d s .

^Sp o r e s t r v  in  K o re a , p . 7.

49ibid.

^°Ib id .
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W ater C ateg o ry

In m o s t c la s s if ic a tio n  s y s te m s  th is  c a te g o ry  in c lu d es  a l l  a r e a s  

co v e red  by in lan d  w a te r  b o d ie s , e s tu a r ie s ,  and  c o a s ta l  b ay s  inc luded  

w ith in  cen su s  e n u m e ra tio n s  and  the  n a tio n a l " lan d "  a r e a .  In th is  study 

c o a s ta l a r e a s  w e re  n o t c o n s id e re d  b e ca u se  they  a r e  n o t n o rm a lly  

in c lu d ed  in  K o re a 's  s ta t i s t i c s .  R iv e rs  and an  in s ig n if ic a n t n u m b e r of 

s m a ll la k e s  a r e  th e  only  n a tu ra lly  o c c u rr in g  in lan d  w a te r  b o d ie s  on the 

p e n in su la , and th e  a r e a  they  occupy  is  no t p u b lish ed  fo r  th e  p o lit ic a l 

u n its . N e ith e r  h a s  th e re  been  any co m p ila tio n  of d a ta  on the ra p id ly  

grow ing n u m b er o f a r t i f i c a l  r e s e r v o i r s .

T he n u m b er of la k e s  and  r e s e r v o i r s  is  seen  a s  a  u se fu l land  

u se  in d ic a to r  b e c a u s e , w ith  the  excep tion  of a  few la r g e  h y d ro e le c tr ic  

r e s e r v o i r s ,  the re m a in d e r  a r e  s m a ll i r r ig a t io n  s y s te m  com ponen ts. 

They a p p e a r  to be  c o n c e n tra te d  in  and  n e a r  the m a jo r  low land p la in s  

w h e re  th ey  p a r t ia l ly  a m e lio ra te  the e ffec ts  o f h igh  se a so n a lity  in  

p re c ip ita tio n  and  s t r e a m  flow on th e  a r e a s  of r ic e ,  low land  cu ltiv a tio n , 

and  h igh  popu la tion  d e n s it ie s .  A count of w a te r  b o d ies  w as u se d  a s  

inpu t b e c a u se  no f ig u re s  on a r e a  w e re  a v a ila b le , m o s t  l ie  in  the  sam e 

g e n e ra l  s iz e  ra n g e  and  th e ir  to ta l s u r fa c e  a r e a  is  n o t s u b s ta n tia l.

B a r r e n  L and  C ateg o ry

B a r r e n  la n d s  a r e  th o se  w hich  have no s u b s ta n tia l  p o ten tia l fo r 

a g r ic u l tu r a l  o r  f o r e s t r y  p ro d u c tio n , and a r e  a t  m o s t only  p e r ip h e ra lly  

u sed  fo r som e o th e r  a c tiv ity . T he n a tu ra l  la n d sc a p e  o f K o rea  h as
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l i t t l e  land  of th a t k ind , w ith  the excep tion  of th e  m any w ide, sand  and  

g ra v e l choked s t r e a m  channels and so m e  lo c a lly  ex ten s iv e  a r e a s  of 

lig h tly  v e g e ta te d  o r  exposed  re g o lith . A re a l  s ta t is t ic s  h av e  b een  c o m 

p ile d  only  fo r the  l a t t e r  a r e a  w hich is  c la s s if ie d  a s  n o n fo re s te d  f o r e s t  

lan d , and  they  w e re  inc lu d ed  in  th is  s tudy .

R e c la im e d  lan d  is  a s u r ro g a te  re p re se n tin g  a r e a s  w hich  w e re  

r e c e n tly  b a r r e n  an d  a r e  s t i l l  n o t fu lly  p ro d u c tiv e  o r u se fu l. T id a l 

f la ts  and a r e a s  su ffe rin g  f ro m  sh e e t o r  s t r e a m  e ro s io n  w hich  have 

re c e n tly  u n d erg o n e  som e s ta b iliz a tio n  p ro g ra m  such  a s  e ro s io n  c o n tro l 

c o n s tru c tio n  o r  th e  p lan ting  of h a rd y  v e g e ta tio n  a r e  in  th is  c la s s .  

B ec a u se  i t  r e q u ir e s  both c a p ita l an d  a  s tim u lu s , re c la im e d  lan d  is  

m o s t  com m on in  a r e a s  of a g r ic u l tu r a l  innovation .

C o llec tio n  and P re p a ra t io n  o f D ata

F a c to r  A n a ly s is  M a tr ix  

T he d a ta  u se d  in  th e  fa c to r  a n a ly s is  w e re  co llec ted  d u rin g  the 

p e r io d  f ro m  1972 an d  1974 fro m  the  s o u rc e s  l is te d  in  T a b le  3. T he 

la r g e s t  n u m b e r c a m e  f ro m  the  1970 A g r ic u ltu ra l  C ensus w hich  re c o rd e d  

da ta  e ffec tiv e  D ec e m b e r 1, 1970 by m e a n s  o f co m p le te  f ie ld  en u m era tio n  

fo r  a l l  c a te g o r ie s  o f in fo rm a tio n  in c lu d ed  in  th is  study . I t  i s  c o m p rise d  

o f n ine  p ro v in c e  o r ie n te d  vo lum es p u b lish ed  be tw een  D e c em b e r, 1972 

and  D e cem b er, 1973, and a  su m m a ry  v o lu m e. The cen su s  w as  u n d e r 

tak en  a s  a  p a r t  o f  th e  U nited N a tio n s ' FAO 1970 W orld  C ensus of



77

A g r ic u ltu re  and  w as conducted in  a c c o rd a n c e  w ith  FAO g u id e lin es . 

C o n s id e ra b le  p lanning  and r e h e a r s a l  took  p lac e  b è fo re  the cen su s-d a te  

and  the in fo rm a tio n  g a th e re d  by th is  seco n d  m a jo r  cen su s  of K o rean  

a g r ic u l tu r e  i s  thought to have h igh  r e l ia b il i ty .  P ro c e s s in g  e r r o r  w as 

kep t to a  m in im u m  by  com pu ter p ro c e ss in g  of the  data  a f te r  in it ia l  

en u m era tio n .

T he  1970  C ensus of P o p u la tio n  and H ousing fro m  w hich som e 

ite m s  w e re  e x tra c te d  a lso  re f le c ts  D e cem b er, 1970 cond itions. I ts  

m o d ern  d e s ig n , and  en u m era tio n  and co m p ila tio n  m ethods lik ew ise  

in d ica te  s a tis fa c to ry  re lia b il i ty . T he  e n u m era tio n  d is t r ic ts  o f both  

c e n su se s  w e re  k ep t id en tic a l to p ro m o te  s im p lic ity , q u an tita tiv e  a n a ly s is ,  

and  g e n e ra lity  o f u se .

T he  o th e r  m a jo r  so u rc e  of d a ta  w as th e  an n u al s ta t i s t ic a l  

su m m a ry  of f o re s t ry ,  w hich re c o rd e d  the  s ta tu s  o f a l l  f o r e s t  lan d  on 

D ecem b er 31, 1972. T his vo lum e is  co m p iled  an n u a lly  f ro m  a d m in is 

tra tiv e  r e p o r ts  re n d e re d  by lo w er o rd e r  p o lit ic a l u n its . T h e se  d a ta  

a r e  p ro b ab ly  the l e a s t  r e l ia b le  o f th o se  co llec ted  fo r th re e  re a s o n s ;

(1) the  d ifficu lty  of a c c u ra te ly  su rv ey in g  the e x ten s iv e  a r e a s  of ru g g ed  

upland, (2) th e  tra d it io n a l  K orean  in d iffe re n c e  to w ard  fo re s t  la n d s , and

(3) th e  in te n tio n a l and  acc id en ta l e r r o r s  th a t a r e  p e rp e tu a te d  in  the  

re p o rtin g  of s ta t i s t ic s  by m any lo c a l a g e n c ie s . F ie ld  in te rv ie w s  r e v e a l  

a  ten d en cy  fo r lo c a l o ffic ia ls  to p o r tr a y  f o re s t  land  conditions and  

im p ro v e m e n ts  in  an  o v e rly  fav o rab le  lig h t b e c a u se  of in te n se  n a tio n a l
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g o v e rn m en t in te r e s t  and  p r e s s u r e  in  th is  s e c to r  o f re g io n a l developm ent 

in  th e  l a s t  s e v e ra l  y e a r s .

O th e r d e s ir e d  data  on u rb a n  a r e a s ,  t ra n s p o r ta tio n , and  w a te r  

b o d ies  a r e  e ith e r  n o t com piled  in  a  fo rm a t su ita b le  fo r  th is  study , o r  

w e re  s im p ly  no t a v a ila b le  a t  the  n a tio n a l le v e l. R a ilro a d  s ta t i s t ic s ,  fo r 

exam ple , a r e  co m p iled  only  fo r five  re g io n a l r a i l r o a d  b u re a u s  and th e re  

i s  no w ay to e x tra p o la te  data  fo r th e  co un ties  o r  p ro v in c e s . T h e se  data  

th e re fo re  h ad  to b e  m an u a lly  e x tra c te d  f ro m  m e d iu m -s c a le  to p o g ra p h ic  

m ap s w hich  w e re  b a se d  on 1969 a e r ia l  pho tography .

T he len g th  o f a l l  ra ilw a y  in  th e  n a tio n  w as m e a s u re d  to th e  

n e a r e s t  k ilo m e te r  w ith  a  l in e m e te r  and  d o u b le - tra c k e d  lin e s  w e re  g iven  

double w eig h t. A ll paved  ro a d s  o u ts id e  of u rb a n  a r e a s  w e re  s im ila r ly  

m e a s u re d  w ith  no a llo w an ce  m ad e b e tw een  two and  fo u r- la n e d  roadw ay . 

U npaved road w ay , h o w ev er, is  so ex ten s iv e  and  d iv e rs e  in  q u a lity  and  

function , th a t i t  could  n o t be p ra c t ic a l ly  m e a s u re d . A ttem p ts  to define , 

m e a s u re  and  in c lu d e  n o m in a l v a lu e s  fo r  unpaved roadw ay  p ro v ed  u n s a t 

is fa c to ry .

A re a s  of u rb a n  developm en t la r g e  enough to  b e  m apped  in  

c o r r e c t  s c a le  w e re  p la n im e tr ic a lly  m e a s u re d  to th e  n e a r e s t  ten th  o f a 

sq u a re  k ilo m e te r . T h a t m e a s u re m e n t g e n e ra lly  in c lu d ed  a l l  s e ttle m e n ts  

w ith  an  a r e a  g r e a te r  than  o n e -h a lf  s q u a re  k ilo m e te r .  S m a lle r  v illa g e s  

w e re  a lre a d y  inc lu d ed  in  th e  "n u m b er of a g g lo m e ra te d  v illa g e s"  f ro m  

ta b u la r  d a ta .
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M o st of the  la k e s  and r e s e r v o i r s  in  K o rea  a r e  so s m a ll  and  

th e ir  sh ap es  so i r r e g u la r  th a t i t  w as  im p o ss ib le  to o b ta in  a  m ean in g fu l 

m e a s u re  o f a r e a  fo r  an y  ex cep t a  few  of th e  la r g e s t .  C onsequen tly  a 

s im p le  count o f a l l  m ap p ed  w a te r  b od ies  in  each  county  w as a c c e p te d  

a s  in p u t d e sp ite  obv ious sh o rtc o m in g s . T h e  coun ties  w hich  su ffe r  m o s t 

u n d e r  th is  p ro c e d u re  a r e  th o se  few  in  m oun tainous a r e a s  w h ich  con ta in  

on ly  a s in g le  la r g e  h y d ro e le c tr ic  r e s e r v o i r  and  a r e  s ta t i s t ic a l ly  o u t

w eig h ed  by low land a r e a s  w ith  s e v e ra l  v e ry  s m a ll i r r ig a t io n  ponds.

T h is  b ia s  to w ard  low land  a r e a s  i s  p ro b ab ly  le s s  s e r io u s  th a t  i t  m ig h t 

a p p e a r  b e c a u se  i t  i s  in  the  low lands th a t th e  w a te r  b o d ies  feed  ex te n s iv e  

d is tr ib u tio n  s y s te m s  th a t a r e  n o t r e c o rd e d  in  any  w ay. It i s  a lso  in  th e  

low lands th a t  the  w a te r  b o d ies  in te r a c t  m o s t  ex te n s iv e ly  w ith  o th e r  

a s p e c ts  o f th e  en v iro n m en t to c r e a te  d is t in c tiv e  lan d  u se  p a t te rn s .

R andom  a c c id e n ta l  m e a s u re m e n t e r r o r  is  to be  ex p ec ted  in  

th e s e  m an u a l m e a s u re m e n ts ,  b u t i t  shou ld  be  in s ig n if ic a n t in  a b so lu te  

m ag n itu d e  and  o c c u r  p ro p o rtio n a lly  in  a l l  a r e a s .  A  p o te n tia lly  m o re  

s e r io u s  fo rm  of e r r o r  i s  th a t w hich  w as b u il t  in to  th e  m apped  d a ta . I t  

i s  n o t known w hat th re sh o ld  s iz e  o r  o th e r  q u a lity  w as u se d  a s  a  c r i te r io n  

fo r  th e  sc a le d  p o r tr a y a l  of b u iltu p  a r e a s  and  w a te r  b o d ie s . I t  i s  a s su m e d  

th a t  th e  c r i te r ia  w e re  c o n s is te n tly  ap p lied .

A ll o f th e  p u b lica tio n s  and  m ap s  f ro m  w hich d a ta  w e re  c o lle c te d  

w e re  pu b lish ed  in  bo th  K o rean  and  E n g lish , a s  a r e  m o s t s ta t i s t i c a l  and  

planning  docum en ts  in  K o rea . L anguage d id  n o t p ro v e  to b e  a  d i r e c t
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p ro b le m , b u t in d ire c tly  i t  w as som ew hat tro u b le s o m e . S ta tis t ic a l  

p u b lica tio n s  fre q u e n tly  u sed  e x c e ss iv e ly  lo o se , o r  in  o th e r  in s ta n c e s , 

e x c e s s iv e ly  l i t e r a l  t r a n s la t io n s  w hich  r e q u ire d  fu r th e r  in v e s tig a tio n  to 

d e te rm in e  a c c u ra te  and  p r e c is e  m ean in g s . T h is  w as a n  e sp e c ia lly  

im p o r ta n t s te p  in  th e  s e le c tio n  and  t ru e  r e p re s e n ta t io n  of v a r ia b le s .

T he  d a ta  f ro m  a l l  so u rc e s  w e re  m an u a lly  re c o rd e d  d ire c t ly  

onto coded co lle c tio n  s h e e ts  f ro m  w hich  co m p u te r c a rd s  w e re  punched 

an d  p r in te d . T he e n t i re  ra w  d a ta  deck  w as th en  checked  a g a in s t the 

co llec tio n  s h e e ts  and a p age  p r in t-o u t to d e te c t p o s s ib le  p ro c e ss in g  

e r r o r s .  T he  ra w  d a ta  m a tr ix  con ta ined  a l l  r a t io  s c a le d  e le m e n ts  and 

th e r e  w e re  no m is s in g  d a ta . T he e lem e n ts  of th e  m a tr ix  w e re  then  

m ach in e  c o n v e rte d  in to  d e n s ity  v a lu e s  (freq u en cy  of th e  a t t r ib u te  p e r  

u n it a r e a  o f  eac h  p o li t ic a l  subdiv ision) fo r  each  c a s e  in  o rd e r  to m ake 

m e a s u re m e n t s c a le s  u n ifo rm . T h a t co n v e rte d  d a ta  d eck  w as the  in p u t 

fo r a l l  su b seq u en t fa c to r  a n a ly s is .

S m a ll-S c a le  S a te lli te  Im a g e ry  

Im a g e ry  u se d  in  th e  re f in e m e n t o f re g io n a l b o u n d a rie s  w as 

p ro d u ced  by LA N D SA T-l w hich w as lau n ch ed  on J u ly  23, 1972. I t  w as 

p la c e d  in  a  sun  - sy n ch ro n o u s p o la r  o rb it  w h ich  a llo w ed  i t  to im a g e  on 

com m and e v e ry  p o in t on th e  e a r th 's  s u rfa c e  e v e ry  18 d ay s . The s e n s o r  

on th e  p la tfo rm  w as a  m u lti - s p e c tra l  s c a n n e r  w hich  im ag ed  a  100 

n a u tic a l m ile  s q u a re  in  th e  g ree n , re d , and  n e a r - in f r a r e d  p o rtio n s  of 

th e  e le c tro m a g n e tic  sp e c tru m .
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F o r  th is  r e s e a r c h  d es ig n  i t  w as n e c e s s a ry  to a s s e m b le  a  s e t  

of im a g e ry  w h ich  m e t four re q u ire m e n ts :  (1) w as r e c o rd e d  a s  n e a r  a s  

p o s s ib le  to th e  co llec tio n  d a te  of th e  ta b u la r  data  u se d  in  the  fa c to r  

a n a ly s is ,  (2) co v e red  th e  e n tire  co u n try , (3) had  a  v e ry  low  p e rc e n ta g e  

o f a r e a  o b s c u re d  by c louds, and  (4) w as s p e c tra lly  u se fu l in  d is t in 

gu ish ing  v a r io u s  land  u se  p a t te rn s .  S ince  a  v e ry  la rg e  n u m b er of 

im ag es  w ith  d if fe re n t a t t r ib u te s  w e re  av a ila b le , i t  w as n e c e s s a ry  to 

develop  bo th  d e s ir e d  im ag e  c r i te r i a  and  a  se le c tio n  m ethodology .

T he se le c tio n  of th e  b e s t  im a g e ry  w as fa c il ita te d  by a lo ca lly

51p ro d u ced  co m p u te r p ro g ra m  and  g ra p h ic s  sy s te m . The re le v a n t 

a t t r ib u te s  of a l l  p o s s ib le  im a g e s  w e re  p la ce d  in  a d a ta  f ile  f ro m  w hich 

the  p ro g ra m  s e le c te d  and  d isp lay ed  a  sc a le d  ou tline  of th o se  im ag es  

w hich  m e t sp e c if ie d  c r i te r ia .  T he c r i te r i a  w e re  im ag e  q u a lity  of a t  

l e a s t  8 on a  1 to 9 sc a le , m ax im u m  cloud co v er of 20 p e rc e n t,  and 

a c q u is itio n  d a te s  in  S ep tem b er and  O c to b e r . The v is u a l d isp la y  of 

im ag e  o u tlin e s  su p e rim p o se d  on a  m ap  of K o rea  a lso  a llo w ed  the 

se le c tio n  of a  m in im u m  n u m b er o f im a g e s  to co v er th e  a r e a .  N ine 

im ag e  s c e n e s  a c q u ire d  in  S ep te m b e r and  O c to b er, 1972 w e re  found to 

co v e r a l l  o f th e  co u n try  excep t C heju  Is lan d  w ith  on ly  ab o u t 2 p e rc e n t of 

the  a r e a  o b sc u re d  by c louds. T he only  su itab le  im a g e ry  of C heju  w as 

a  c lo u d - fre e  sc e n e  a c q u ire d  in  F e b ru a ry , 1973 (F ig u re  3).

^^S tan ley  E . W h itm o re , J r . ,  "C o m p u te r-A id ed  S e lec tio n  of 
ER TS Im a g e ry , " The P ro fe s s io n a l  G e o g ra p h e r . XXVI (A ugust, 1974), 
pp. 314-317 .
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LANDSAT MOSAIC IMAGES

Scene Identification

1. 811OOO14505NO0O
2. 811 00 01 45 35 N00 0
3.  8 1 0 6 3 0 I3845A 000
4 .  810630I3905AO0O
5. 81063013935AO0O
6. 81063OI3955AOOO
7. 810440 13 32 5G 00 0
8. 810 98 013425A 000
9.  810 98 013455A 000
10. 81207014125A 000

1 0 - 3 1 - 7 2
1 0 - 3 1 - 7 2
0 9 - 2 4 - 7 2
0 9 - 2 4 - 7 2
0 9 - 2 4 - 7 2
0 9 - 2 4 - 7 2
0 9 - 0 5 - 7 2
1 0 - 2 9 - 7 2  
1 0 - 2 9 - 7 2  
0 2 - 1 5 - 7 3

F ig u re  3
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T he b a s ic  im ag e  v e h ic le  fo r d e lim itin g  m a jo r  a s so c ia tio n s  of 

land  u se  w as an  u n co n tro lled  m o sa ic  c o n s tru c te d  f ro m  b la c k  and  w hite  

p r in ts  e n la rg e d  to a  n o m in a l sc a le  of 1:500, 000. T he r e s u l t  had  a  

s a tis fa c to ry  d e g re e  of p la n im e tr ic  a c c u ra c y  b e c a u se  of th e  h igh  a ltitu d e  

o f the s e n so r  and  g e o m e tr ic  c o rre c tio n s  in te g ra te d  in  th e  im ag e  p r o c 

e ss in g  sy s te m . S ince  b lac k  and  w hite  LANDSAT p r in ts  r e c o rd  only a 

s in g le  s p e c tr a l  band , the  re d  band (0. 6 -0 .7  m ic ro m e te rs )  w as u sed . 

E a r l i e r  e x p e rie n c e  had  shown i t  to re c o rd  the g r e a te s t  am o u n t of 

c u ltu ra l and  n a tu ra l  d e ta il and  give th e  b e s t  in te g ra te d  la n d sc ap e  im ag e .

T he s p e c tr a l  s ig n a tu re  of an  a r e a  i s  la rg e ly  a  p ro d u c t of 

g round  co v e r and  th e  sea so n  of a c q u is itio n . In K o rea  m anm ade s t r u c 

tu re s  a p p e a r  n e a r ly  u n ifo rm  th roughout the y e a r ,  b u t th e  m o sa ic  of 

te m p e ra te  f o r e s ts ,  d ry  cu ltiv a tio n , and  w et r ic e  fa rm in g  is  m o s t 

d is tin c tiv e  du ring  th e  la te  sp rin g  o r  fa ll. S ince fre q u e n t sp rin g  

w ea th e r  sy s te m s  p re v e n te d  co v erag e  during  th a t sea so n , the au tum n  

c r i te r io n  w as e s ta b lish e d .

T he s a m e  im ag e  f ra m e s  w e re  a lso  u sed  to m ak e  a  s e t  of fa ls e  

co lo r en h an cem en ts  to supp lem en t the  m o sa ic . T he re d  and  n e a r  

in f r a r e d  (0. 6 -0 . 7 and  0. 8 -1 .1  m ic ro m e te rs )  band  p o s itiv e  t r a n s p a r 

en c ies  w e re  com bined  to fo rm  a ren d itio n  of co lo r in f r a r e d  p h o to 

g rap h y . T h a t techn ique  p roduced  v e ry  d iffe re n t v isu a l s ig n a tu re s  fo r 

m o s t k inds of land  c o v e r, and su b stan tia lly  in c re a s e d  th e  d i s c r im i 

n a tion  p o ten tia l o f the  hum an eye.
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L a rg e  S ca le  P h o to g ra p h s  

V e r tic a l  a e r ia l  p h o to g rap h s w ith  a  n o m in a l s c a le  of 1:25, 000 

w e re  p ro d u ced  fo r a l l  o f South K o rea  in  M a rc h , 1969 to p ro v id e  a  h igh  

q u a lity  and  re c e n t  d a ta  b a s e  fo r  to p o g rap h ic  m ap p in g . F ro m  th a t 

c o v e ra g e , s tr ip s  o f p a n c h ro m a tic  im a g e ry  w e re  o b ta in ed  to p ro v id e  a  

s u r ro g a te  ground t ru th  sa m p le  fo r re g io n a l ev a lu a tio n  and d e s c r ip tio n .

A la rg e  p ro p o rtio n  o f th e  s e le c te d  p h o to g rap h s  im ag ed  bo u n d ary  zones 

be tw een  th e  p ro p o sed  lan d  u s e  re g io n s .

O th e r  la r g e  s c a le  a e r i a l  p h o to g rap h s  w e re  tak en  d u rin g  fie ld  

r e s e a r c h  in  Ju n e , 1974. F iv e  a e r i a l  t r a n s e c ts  w h ich  a v e ra g e d  200 

k i lo m e te rs  in  len g th  and  spanned  m a jo r  p o r tio n s  o f th e  p en in su la  w e re  

flow n a t  a  n o m in a l a lti tu d e  o f 1, 500 m e te r s .  A  h an d -h e ld  35 m il l im e te r  

c a m e ra  w as u sed  to ta k e  c o lo r ob lique  la n d sc a p e  pho to g rap h s fo r u s e  

in  th e  re g io n a l d e s c r ip t io n s .  T h e se  w e re  co m p lem en ted  by a  s e r ie s  

o f t e r r e s t r i a l  la n d sc a p e  p h o to g rap h s and  fie ld  n o te s  tak en  on ro a d  

t r ip s  du ring  the s a m e  m onth .



C H A PT E R  IV

DATA ANALYSIS

T he F a c to r  A n a ly s is  

T he fu ll d a ta  m a tr ix  d is c u s s e d  in  C h ap te r III w as fa c to r  a n a 

ly zed  u sin g  the BMDX72 p ro g ra m  w ith  a  v a r im a x  ro ta tio n  of e x tra c te d  

fa c to rs .  T he fa c to r  r e s u l ts  w e re  n o t co m p ared  w ith  any  p re v io u s  

a n a ly s e s , so i t  w as n o t n e c e s s a r y  to t r a n s fo rm  the d a ta  d is tr ib u tio n . 

T he  only  m a tr ix  t r a n s fo rm a tio n  em ployed  w as the s im p le  re d u c tio n  of 

a l l  v a r ia b le  inpu t to d en s ity  v a lu e s  to s ta n d a rd iz e  m e a s u re m e n t s c a le s .

T he  E s t im a te  of C om m unality  

T he BMDX72 p ro g ra m , l ik e  m o s t m o d ern  fa c to r  a n a ly s is  

p ro g ra m s , a llo w s the  u s e r  to sp e c ify  th e  v a lu e  to b e  p la ce d  in  th e  

p r in c ip a l  d iagonal o f th e  c o r re la t io n  m a tr ix .  C om m unality  e s tim a te s  

u su a lly  ra n g e  f ro m  an  u p p e r  bound o f un ity  down to the  sq u a re d  m u ltip le  

c o r re la t io n  (SMC) of each  v a r ia b le .  R um m el d is c u s s e s  four c o n s id e r 

a tio n s  in  th e  sp e c ific a tio n  o f the  e s tim a te : (1) the e s tim a te  u se d  in  

c o m p a rab le  s tu d ie s , (2) a v a ila b le  com pu ta tion  f a c i l i t ie s ,  (3) the  s iz e  o f

o ff-d iag o n a l v a lu e s  in  the  c o r re la t io n  m a tr ix , and (4) th e  n u m b e r  o f
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v a r ia b le s  in  th e  stu d y . ^

In th is  study  un ity  w as u sed  a s  the co m m u n a lity  e s tim a te  p r i 

m a r i ly  b e c a u s e  o f th e  la r g e  n u m b er of v a r ia b le s  (31) in c lu d ed  in  the 

m a tr ix .  A s  th e  n u m b e r o f v a r ia b le s  ex ceed s  10, the e s tim a te  no t

only  h as  a  ra p id ly  d e c re a s in g  e ffec t on th e  a n a ly s is ,  b u t th e  SMC,
2

w hich  is  th e  lo w er-b o u n d  e s tim a te , a lso  a p p ro a c h e s  u n ity . Both un ity  

and  th e  SMC a r e  th e  p re v a le n t e s tim a te s  u se d  in  g eo g rap h ica l a n a ly se s , 

b u t s in c e  th e r e  w e re  no known land  u s e  a n a ly se s  w ith  w hich  th is  study 

m ig h t b e  c o m p a re d , co m p a ra b ility  w as n o t a  fa c to r  in  th e  cho ice  of an  

e s tim a te . N e ith e r  w e re  th e re  any co m p u ta tio n a l c o n s tra in ts .

D e te rm in a tio n  of th e  N u m b er o f F a c to rs  

T he  d e te rm in a tio n  of the  n u m b er o f fa c to rs  to b e  ro ta te d  is  one 

o f the  c ru c ia l  s te p s  in  the r e s e a r c h  d es ig n  and  th e re  a r e  no fixed  g u id e 

l in e s  o r  r u le s  o f g e n e ra l  a p p lic a b ility . T h e re  a r e  s e v e ra l  fav o red  

c r i te r i a ,  h o w ev er, and th e  re te n tio n  of a l l  f a c to rs  w ith  e igenvalues
3

g r e a te r  than  u n ity  i s  the  m o s t freq u e n tly  u sed . K a is e r  and  o th e rs

h ave  show n th e  un ity  c r i te r io n ,  to g e th e r w ith  e s tim a te d  co m m u n alities

4
of un ity , to be the b e s t  m a th e m a tic a l so lu tio n . T h a t c r i te r io n  w as 

u se d  in  th is  s tudy  a lthough  i t  w as n o t adop ted  w ithou t c o n s id e ra tio n  of 

the zone o f d isco n tin u ity  in  the g rap h ed  e ig en v a lu es  and the m ean ing  - 

fu ln e ss  of a l l  re m a in in g  fa c to rs .

1 R u m m el, A pplied  F a c to r  A n a lv s is . pp. 318-319.

^Ib id . ^ Ib id .. p. 362. h h i d .
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The g rap h  of v a r ia n c e  acco u n ted  fo r by each  fa c to r  (C a tte l l 's  

s c re e  te s t)  in d ic a te d  th a t the  v a r ia n c e  acco u n ted  fo r by fe.ctors 10 and 

above tended  to be  f a ir ly  co n stan t. T h a t co n s tan cy  in d ic a te s  a  l ik e l i 

hood th a t th o se  f a c to rs  a r e  p r im a r i ly  re f le c tin g  ran d o m  e r r o r  and  a r e  

la rg e ly  m ea n in g le ss  to the  a n a ly s is . ^ T he n in e  e x tra c te d  fa c to rs  

acco u n ted  fo r  77. 8 p e rc e n t o f the  to ta l v a r ia n c e . F a c to r  9 v e ry  co n 

v en ien tly  had  an  e ig en v a lu e  o f 1. 004 and , a s  the  l a s t  fa c to r , accoun ted  

fo r 3. 2 p e rc e n t  o f th e  to ta l v a r ia n c e . A d d itio n a lly , each  of the  nine- 

fa c to rs  w as a m ean in g fu l a s so c ia tio n  of v a r ia b le s  to the in v e s tig a to r .

D isc u ss io n  of the  F a c to r s ^

F a c to r  1. - -T h e  f i r s t  e x tra c te d  fa c to r  acco u n ts  fo r 20. 8 p e rc e n t 

of the to ta l v a r ia n c e , and  p ro b ab ly  r e p re s e n ts  the foundation  o f K o re a 's  

c o m m e rc ia l a g r ic u l tu r a l  s e c to r .  T he a t t r ib u te s  w hich m o s t s tro n g ly  

load  on th is  fa c to r  a r e  h a rv e s te d  a r e a  o f r ic e ,  a r e a  of paddy fie ld , 

a re a  of fu lly  i r r ig a te d  paddy, and the n u m b e r o f fa rm  h o u seh o ld s .

E ach  o f th e se  v a r ia b le s  is  an  in d ic a to r  o f low land  a g r ic u l tu re ,  and  the  

s ig n if ic a n t b ip o la r  load ing  of the a r e a  o f c o rn  c le a r ly  in d ic a te s  a  d i s 

so c ia tio n  f ro m  m ountainous a r e a s  o f the n o r th e rn  in te r io r  (F ig u re  4).

O f s ig n ifican tly  le s s  im p o rta n c e  to the  co m p o sitio n  of the 

fa c to r , bu t re in fo rc in g  low land a g r ic u l tu re  in d ica tio n s  a r e  the m in o r

5ibid .

See A ppendix  B -L oad ing  O rd e r  o f V a ria b le s  on O rthogonal
F a c to r s .
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load ings of w a te r  b o d ie s  and the  h a rv e s te d  a r e a  of C h in ese  cabbage. 

R e s e rv o irs  s e e m  to be p re v a le n t in  th e  low h il ls  a d ja c e n t to m any  of 

the  m o re  in te n se ly  fa rm e d  lo w lan d s . In so m e  a r e a s  of the co u n try  

sm a ll holding ponds occupy  the  h ead s  of n e a r ly  e v e ry  s m a ll  t r ib u ta ry  

v a lley  along m a jo r  r iv e r  v a lle y s  o r  c o a s ta l p la in s . C h in ese  cabbage 

is  u su a lly  grow n on low  h il l  s lo p e s  a d ja c e n t to paddy, and  o ccu p ies  

s ig n ifican tly  h igh  a c re a g e s  only  in  a r e a s  o f in te n se  fa rm in g  o r  h igh 

population  d e n s it ie s .

T he s tre n g th  o f th e  load ing  of fu lly  i r r ig a te d  paddy on th is  

fa c to r  d ep ic ts  u se  of th a t land  w ith  th e  g r e a te s t  p ro d u c tiv e  p o ten tia l 

and v a lu e  in  the  r u r a l  s e c to r .  I t  a ls o  in d ic a te s  th a t th e  land  l ie s  

w ith in  the  s p h e re  o f a g r ic u l tu r a l  innovation  w h e re  paddy  f ie ld  c o n so l

id a tio n  and  th e  d ev e lo p m en t of fo rm a l w a te r  d is tr ib u tio n  s y s te m s  is  

com m onplace. N aked b a r le y , a lm o s t  e x c lu s iv e ly  a w in te r  c ro p  a f te r  

r ic e  in  a r e a s  o f m ild  c lim a te , a ls o  lo ad s s tro n g ly . A ll of th e se  q u a l

i t ie s  p re d o m in a te  on th e  l a r g e r  p la in s  along th e  w e s te rn  and  so u th e rn  

c o a s ts .

F a c to r  2. —T he seco n d  fa c to r  a c c o u n ts  fo r  16. 3 p e rc e n t  of 

the v a r ia n c e  and  c le a r ly  r e p re s e n ts  the u rb a n -b u iltu p  land  u se  s e c to r .  

The h ig h e s t v a r ia b le  lo ad in g s  on  th is  fa c to r  a r e  n u m b er o f a g g lo m era ted  

v illa g e s , population  d en s ity , and  th e  n u m b er of h o u se h o ld s . In  the  

p ro c e s s  of se le c tin g  v a r ia b le s  i t  w as  fe lt  th a t  a l l  of th e se  w ould be 

m a n ife s te d  in  c o n s tru c tio n  on th e  lan d sc ap e . T he v a lid ity  of th a t
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a ssu m p tio n  i s  in d ic a ted  by the  eq u a lly  h igh  load ing  of th e  v a r ia b le  

re p re s e n tin g  the  a r e a  of con tiguous u rb a n iz a tio n  in  each  p o lit ic a l u n it.

T he s ig n if ic a n t lo ad in g s  o f len g th  o f paved  ro a d , d a iry  and  b ee f 

c a t t le ,  and  len g th  of r a i l r o a d  r e in fo rc e  th e  com plex ion  of the fa c to r .

A s m en tio n ed  in  C h ap te r III, th e  d a iry  and  b e e f  c a tt le  a c t iv it ie s  a r e  

d ire c t ly  a t t r ib u ta b le  to th e  u rb a n  m a rk e ts  and  a r e  c lu s te re d  in  c lo se  

p ro x im ity . B oth  paved ro a d s  an d  r a i l r o a d s  s tim u la te  and, in  tu rn , a r e  

s tim u la te d  by  u rb a n iz a tio n  an d  th is  a ffin ity  w as a lso  ex p ec ted . L ik e 

w ise , i t  is  lo g ic a l th a t  th e  lo ad in g s  of the  t r a n s p o r t  v a r ia b le s  m ig h t be  

r e la t iv e ly  low . T ra n s p o r t  ro u te s  focus on u rb a n  a r e a s  and e x is t  th e re  

in  g r e a te s t  d e n s it ie s ,  b u t m uch  of th e ir  len g th  obv iously  s e rv e s  the 

in te rn o d a l co n n ec tiv ity  fu n c tio n . C o n sequen tly , the t r a n s p o r t  v a r ia b le  

lo ad in g s  a r e  som ew hat d iffu sed .

T he only  a r e a s  hav ing  e x tr a o rd in a r i ly  h igh  s c o re s  fo r  th is  

f a c to r  co n ta in  the th re e  l a r g e s t  c i t ie s  in  the co u n try . T he re m a in in g  

c a s e s  having  p o s itiv e  s c o re s  in c lu d e  p o r tio n s  of the  low land c o r r id o r  

b e tw een  the  th re e  p r in c ip a l c i t ie s  and  the  d en se ly  popu la ted  co u n ties  of 

the  w e s te rn  and  so u th e rn  c o a s ts  (F ig u re  5).

F a c to r  3. -  -F a c to r  3 ac co u n ts  fo r  1 0 .4  p e rc e n t  of th e  v a r ia n c e  

an d  e s ta b lis h e s  d ry  f ie ld  fa rm in g  a s  a  m a jo r  land  u s e  a s so c ia tio n . T he 

h ig h e s t v a r ia b le  load ing  is  th e  a r e a  o f up land  f ie ld s , follow ed by the 

a r e a s  o f m ille t ,  r e c la im e d  lan d , and  naked  b a r le y . T he u su a l low land 

o ccu p an ts  o f r ic e ,  paddy, and  i r r ig a te d  a c re a g e  h av e  e s se n tia l ly  n e u tra l
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lo ad in g s  w hich  s tre n g th e n  the  up land  c h a ra c te r  of the  fa c to r , b u t im ply  

a g r ic u l tu r a l  d iv e rs i ty .

T he fa c to r  h a s  two a r e a s  of co n cen tra tio n  in  th e  coun try  

(F ig u re  6). The s tro n g e s t  o r ie n ta tio n  is  to w ard  the  e x tre m e  sou thw est 

w h e re  m il le t  and  n aked  b a r le y  h av e  th e  h ig h e s t a c re a g e s  in  th e  co u n try . 

I t  is  a lso  along th e  su b m e rg en t c o a s tlin e  th a t ex ten s iv e  tid a l f la t  

re c la m a tio n  w o rk  h a s  been  acco m p lish e d . A  w eak e r t ie  e x is ts  to  the  

c e n tra l  in te r io r  an d  n o r th w e s te rn  c o a s t. T he fo rm e r  is  a n o th e r  m a jo r  

m ille t  grow ing a r e a ,  w hile  th e  la t te r  in c lu d es  la rg e  a r e a s  of upland  

f ie ld s  devo ted  to c o m m e rc ia l row  c ro p s . T he  m o d e ra te ly  n eg a tiv e  

lo ad in g s  o f com m on b a r le y  a c re a g e  and the a r e a  in  v in y l h o u ses  

fu r th e r  su g g es t l i t t l e  a s so c ia tio n  w ith  the so u th e a s te rn  q u a r te r  of the 

coun try  and  th e  u rb a n  f r in g e  zo n es .

.A c o m p ariso n  of m apped  s c o re s  fo r F a c to r s  1 and  3 show s the 

sam e  g e n e ra l  g roup  of coun ties  in  th e  w est and  sou th  to  have h igh  s c o re s  

fo r bo th  fa c to rs ,  a lthough  th e  h ig h e s t sco rin g  a r e a s  a r e  co m p lem en ta ry . 

T h is  in d ic a te s  b a lan ce d  a g r ic u l tu r a l  s tre n g th  along th o se  c o a s ts  and 

th e ir  v a lu e  to K o re a 's  econom y.

F a c to r  4 . - -T h e  fo u rth  ex tra c te d  fa c to r  a cco u n ts  fo r 7 .1  

p e rc e n t of the v a r ia n c e  and se e m s  to r e p re s e n t  a  sp e c ia liz e d  upland 

c ro p  a s so c ia tio n . The two s tro n g e s t  lo ad in g s  a r e  m a d e  by th e  a r e a s  

of t r e e  f ru i t  and p e rm a n e n t c ro p s . T h ese  a r e  com m only  re p re s e n te d  

in  la rg e -s c a le  c la s s if ic a tio n  sch em es  a s  s e p a ra te  c a te g o r ie s , b u t they
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a r e  com bined  in  th e  USGS re m o te - s e n s o r  sc h e m e  u n d er th e  unw ieldy 

la b e l of " o rc h a rd s ,  g ro v e s , v in e y a rd s , b u s h - f ru i t  an d  h o r tic u l tu ra l  

a r e a s .  "

T he t r e e  f r u i t  v a r ia b le  r e p re s e n ts  a l l  c o m m e rc ia l- s iz e  

o rc h a rd s  w hich , in  K o re a , g row  m o stly  a p p le s , p e a r s ,  p e a c h e s , and 

p e rs im m o n s . T h e se  c ro p s  h av e  grow n up in  r e s p o n s e  to in c re a s in g ly  

a fflu en t u rb a n  and e x p o rt m a rk e ts ,  and  a r e  s tim u la te d  by a g r ic u l tu r a l  

and  m a rk e tin g  in n o v a tio n s  w hich  a r e  d iffusing  f ro m  s e v e ra l  of th e  

l a r g e s t  c i t ie s .  T h e se  c ro p s  ty p ica lly  occupy a p re v io u s ly  u n p ro d u c tiv e  

e n v iro n m en ta l n ich e  along  sandy  r iv e r  flo o d p la in s  o r  b a r r e n  up lands 

w ith  easy  a c c e s s  to u rb a n  m a rk e ts .

T he o tiie r  h ig h  load ing  is  the a r e a  of p e rm a n e n t c ro p s , a 

v a r ia b le  w hich  in c lu d es  th e  tra d it io n a l m u lb e r ry  an d  bam boo p lo ts , 

a s  w e ll a s  o th e r  c ro p s  a lso  a s so c ia te d  w ith  a  m o re  m o d e rn  a g r ic u l tu r a l  

s e c to r .  T h e se  in c lu d e  o rc h a rd s ,  v in e y a rd s , n u r s e r y  o p e ra tio n s , t r e e  

p la n ta tio n s , and o th e r  m in o r a c t iv i t ie s .  A ll a r e  up land  a c tiv it ie s  w hich 

do n o t com pete  w ith  th e  in te n s iv e  a g r ic u l tu r a l  fo rm s  w hich  a r e  ab le  to 

e a rn  the h ig h e s t econom ic  r e n ts .

T he im p o rta n c e  o f th e  m o d ern  s e c to r  c ro p s  in  shap ing  the 

f a c to r 's  c h a ra c te r  i s  r e v e a le d  by a c o m p a riso n  o f th e  fa c to r  m ap  and  

the  d is tr ib u tio n  of m u lb e r ry  and bam boo a c r e a g e s .  M u lb e r ry  p lan ta tio n s  

a r e  p ro m in e n t in  the  n o r th e a s te rn  q u a r te r  o f th e  co u n try  and  in  the 

s o u th -c e n tra l  u p lan d s, w h ile  bam boo i s  r e s t r i c t e d  to th e  so u th e rn
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c o a s ta l  t i e r  o f co u n tie s . ^ N one of th e se  a r e a s  co inc ide  w ith  the a r e a s  

hav ing  s ig n if ic a n tly  p o s itiv e  s c o re s  fo r  F a c to r  4 (F ig u re  7).

A n o th e r s ig n if ic a n t, though n o t do m in an t, v a r ia b le  loading  is  

th e  n u m b er o f w a te r  b o d ie s . V ir tu a lly  a l l  of th e s e  a r e  r e s e r v o i r s  

w h ich  a r e  ty p ic a lly  s itu a te d  in  s m a ll  up land  v a lle y s  f ro m  w hich  they  

supply  the low land f ie ld s . T h is  v a r ia b le ,  along w ith  the  m in o r load ings 

of com m on b a r le y , fu r th e r  re in fo rc e s  th e  n o n co m p etitiv e  n a tu re  and 

h i l l  land  s itu a tio n  o f th e  land  u s e  a s s o c ia tio n s  r e p re s e n te d  by th is  f a c to r . 

L a s tly , the  m o d e ra te  load ing  o f paved ro a d  len g th  on th is  fa c to r  is  a 

re m in d e r  o f the  m a rk e t  o r ie n ta tio n  of lan d  u s e s  re p re s e n te d .

F a c to r  5. - -T h is  fa c to r ,  w hich  a cco u n ts  fo r 6 .4  p e rc e n t  of the
t

v a r ia n c e ,  fo c u se s  on  lan d  u se  in  th e  f o r e s t  and  a g r ic u l tu r e  c a te g o r ie s .

I t  sp e c if ic a lly  s e e m s  to r e p r e s e n t  a  co n ife ro u s  fo re s t-u p la n d  fa rm in g  

a s so c ia tio n  w ith  a  s e m is u b s is te n c e - s e m ic o m m e rc ia l  o r ie n ta tio n . 

E v id en ce  o f th is  a s s o c ia t io n 's  t ra n s i t io n a l  q u a lit ie s  b e tw een  in te n s iv e ly  

fa rm e d  low lands and e x ten s iv e ly  m an ag ed  m ountainous a r e a s  is  p rov ided  

by  the  p a t te rn  o f v a r ia b le  lo a d in g s .

T he two v a r ia b le s  w ith  th e  h ig h e s t and  n e a r ly  eq u a l load ings 

a r e  the  n u m b e r  of d r a f t  c a tt le  and  th e  a r e a  of co n ife ro u s  fo re s t .  T ha t 

i s  an  expected  com bination  b e c a u s e  i t  is  on ly  in  th e  m o u n ta in s  th a t 

su b s ta n tia l fo re s ts  e x is t , w h e re  th o se  f o re s ts  a r e  a b le  to p ro v id e  a b u n 

dant fo ra g e , and w h e re  a  le s s  p ro sp e ro u s  o r  in n o v a tiv e  population  s t i l l

7
K oo, R eg io n a l C h a ra c te r is t ic s  o f K o rean  A g r ic u ltu re , p. 285.
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r e l ie s  on tra d itio n a l d ra f t  a n im a ls .

A su b s ta n tia l a g r ic u l tu ra l  e lem en t is  in d ica ted  by th e  s tro n g  

p o s itiv e  load in g s  of com m on b a r le y  and  w heat, and  th e  low b u t r e l a 

tiv e ly  s tro n g  loading  o f fa rm  h o u seh o ld s . A h in t o f innovation  i s  even 

p r e s e n t  in  the  low p o s itiv e  load ings of v iny l h o u ses  and w a te r  b o d ies .

A t the sam e  tim e  the  lim ite d  p ro d u c tiv ity  and ex ten t of th is  e lem en t is  

in d ica ted  by the  low load ings of paddy, upland f ie ld s , and  th e  population  

v a r ia b le s .

F a c to r  5 ga ins a d is t in c t  sp a tia l  o r ie n ta tio n  f ro m  th e  load ings 

of the  food g ra in s  (F ig u re  8). B a r le y  is  the dom inan t d ry  f ie ld  c ro p  in  

a t  le a s t  35 p e rc e n t o f the co u n try , including  the so u th e a s te rn  o n e -q u a r 

te r  and a  band a c r o s s  the c e n tr a l  in te r io r .  T he c e n tra l  band a lso  

in c lu d es  the m a jo r ity  of the n a tio n 's  w heat a c re a g e . T he s tre n g th  o f 

c o rn 's  n eg a tiv e  load ing  show s a c le a r  d is so c ia tio n  f ro m  the  m ountainous 

n o r th e a s t .

F a c to r  6. - -T h is  fa c to r  has a  r a th e r  sp ec ific  m ix ed  fo r  e s t -u p 

lan d  su b s is te n c e  a g r ic u l tu re  id en tity  w hich is  n o rm a lly  a s s o c ia te d  m o s t 

s tro n g ly  w ith  the  h il ls  and low m ountains of w e s te rn  and  c e n tr a l  K o rea . 

T he fac to r  s tr u c tu re  is  q u ite  s im ila r  to th a t of F a c to r  5, and  i ts  n e u 

t r a l  o r  e x tre m e ly  low  load ings fo r a l l  v a r ia b le s  excep t m ix ed  f o r e s t  

and  the  h a rv e s te d  a r e a s  of r e d  b e an s , naked  b a r le y  and  w h ea t a lso  

in d ic a te  the tra n s it io n a l  n a tu re  of th is  fa c to r  in  the  p h y s ic a l and e c o 

n om ic  se n se . Only the s tre n g th  of the n eg a tiv e  loading  of naked  b a r le y
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i s  ev idence  th a t a lthough  th is  fa c to r  p ro b ab ly  o ccu p ie s  a  s im i la r  en v i

ro n m e n ta l n ich e  a s  F a c to r  5, i t  does so in  a  m o re  n o r th e r ly  zone 

(F ig u re  9).

The s u rp r is in g ly  low im p a c t w hich th e  u rb a n -b u iltu p  and  in te n 

s iv e  a g r ic u l tu re  v a r ia b le s  have on th is  fa c to r ,  d e sp ite  i ts  p ro b ab le  

sp a tia l  a s so c ia tio n  w ith  a r e a s  having th o se  s tre n g th s , su g g es ts  a  s ig 

n if ic a n t p o ten tia l fo r econom ic  developm en t. I t  i s  in  such  h is to r ic a l ly  

s tag n an t a r e a s  w ith  l i t t l e  u ti l i ty  fo r tra d it io n a l a g r ic u l tu re ,  y e t no t too 

d is ta n t f ro m  populous a r e a s ,  th a t th e re  h a s  b een  a  r e c e n t  su rg e  in  

c o m m e rc ia l t r e e  c ro p s  and  l iv e s to c k  a c t iv i t ie s .  T h e se  a r e  a l l  l iv e l i 

hoods w hich  p ro d u ce  h igh  in co m es and  en co u rag e  bo th  a g r ic u l tu ra l
r

innovation  and  ra p id  change in  th e  re g io n 's  c u ltu ra l  lan d sc ap e .

F a c to r  7. - -T h is  sp e c if ic  fa c to r  a c c o u n ts  fo r  4 .2  p e rc e n t of th e  

to ta l v a r ia n c e  and h as  a v e ry  s im p le  and c le a r  s t r u c tu r e .  I t  r e p re s e n ts  

n e g le c t o r  re m o te n e s s  in  th e  p h y s ica l o r  p o litic o -e c o n o m ic  s e n se  as  

in d ica ted  by th e  load ing  of b u rn t- f ie ld  fa rm in g . T h a t in te rp re ta t io n  i s  

s tre n g th e n e d  by the  p o s itiv e  loading  of c o rn  and  th e  n eg a tiv e  loading  of 

the  a r e a  of re c la im e d  lan d . C orn  is  a m a jo r  s u b s is te n c e  c ro p  in  the 

in te r io r  m o un ta in s a s  i t  i s  in  m any  ru d im e n ta ry  a g r ic u l tu r a l  s o c ie tie s .  

T he low im p a c t o f re c la m a tio n  a c tiv it ie s  is  sp e c ific  ev idence of the low 

le v e l o f g o v ern m en t inv o lv em en t a t  a  tim e  w hen cu ltiv a tio n  is  being 

pushed  to en v iro n m e n ta l l im its .

In K o rea  b u rn t- f ie ld  fa rm in g  is  m o s t fre q u en tly  found in  the
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in te r io r  m o u n ta in s  w h e re  i t s  a r e a  expanded ra p id ly  during  the 1930 's , 

b u t th e r e  a r e  now  p ro m in e n t en c lav es  in  the  p u b lic ly  owned h igh lands 

a ro u n d  so m e o f th e  l a r g e r  u rb an  c e n te r s  and d en se ly  popu lated  low -
7

lan d s  (F ig u re  10). T he b u lk  of th e  b u rn t- f ie ld  f a rm e r s  a r e  re fu g e e s  

f ro m  th e  K o rean  W ar and  eco n o m ica lly  d isp la c e d  fa m ilie s . M any of 

the  a r e a s  they  have  s e tt le d  a r e  obv iously  in  o r  n e a r  th e  econom ic o r  

a d m in is tra t iv e  m a in s tr e a m , b u t fo r  exped ien t re a s o n s  the  g o v ern m en t 

tak es  only token  m e a s u re s  a g a in s t  th e ir  p re s e n c e .

T he fa c to r  i s  s ig n if ic a n t in  th a t i t  r e p re s e n ts  a  d ilem m a of the 

K o rean  g o v ern m en t. B u rn t- f ie ld  fa rm in g  is  a  p ro b le m  b e c a u se  i t  is  

an  u n co n tro lle d  and  d e s tru c t iv e  lan d  u s e , and  a t  the  sam e  tim e , an 

in te r im  so lu tio n  to so m e  popu la tion  and econom ic  p r e s s u r e s .  I t  s u r 

v iv es  e s s e n tia l ly  b e c a u s e  i t  i s  a  low  in te n s ity  and  n o n co m p etitiv e  land  

u se  w hich  o ccu p ie s  w h a t w ould o th e rw ise  b e  la rg e ly  u n p ro d u c tiv e  upland .

F a c to r  8. - -T h is  fa c to r  id e n tif ie s  a  com plex  of low land a c tiv itie s  

found w ith in  th e  u rb a n - f r in g e  zone. The a r e a s  o f  v iny l h o u ses  and c a b 

b age  cu ltiv a tio n  load  eq u a lly  h igh , and a r e  follow ed by the lo g ic a l s e t  

o f d a iry  and  b e e f  c a tt le  and  p a s tu re  a r e a .  T h is  s tro n g  a s s o c ia t io n  of 

u rb a n  m a rk e t  o r ie n te d  c o m m e rc ia l a g r ic u l tu r e  i s  su p p o rted  by s ig n if i

can t load ings in  the  m o d e rn  tra n s p o r ta tio n  s e c to r .  A ll of th e se  v a r i 

a b le s  no t on ly  co m p lem en t th o se  of F a c to r  4 (sp e c ia liz e d  upland a g r ic u l 

tu re ) ,  bu t a r e  cap ab le  of ea rn in g  h ig h e r econom ic r e n ts .  C onsequently ,

^M cC une, K o re a 's  H e r ita g e , p . 89.
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they  a r e  found s t i l l  c lo s e r  to the u rb a n  c e n te rs .

T he v a r ia b le s  w ith  m ean ing fu l load ings on th is  fa c to r  have 

tra d itio n a lly  o ccup ied  land  w ith  s ite  c h a r a c te r is t ic s  w hich w e re  u n s u it

a b le  fo r  paddy. T hey  w e re  ty p ica lly  lo ca te d  along th e  paddy-up land  

m a rg in s  and  on sandy o r  o th e rw ise  u n su ita b le  so ils . In c re a s in g ly , 

h o w ev er, v eg e tab le  grow ing a s  re p re s e n te d  by  cabbage and v in y l h o u ses  

e a rn s  h ig h e r  in co m e than  the  tra d itio n a lly  dom inant r ic e .  M o d ern  

tra n s p o r ta tio n  f a c il i t ie s  a lso  " e a rn "  so m e of the  h ig h e s t r e n ts  an d , 

to g e th e r  w ith  h igh  vo lum e cash  c ro p s  such  a s  v e g e ta b le s , a r e  d isp lac in g  

r ic e  in  low land a r e a s  w ith in  m a jo r  u rb a n  m a rk e t sp h e re s  (F ig u re  11),

W ith th e  p o s s ib le  excep tion  of so m e p ro g re s s iv e  r ic e  fa rm in g  

a r e a s ,  F a c to r  8 id e n tif ie s  th e  m o s t in te n s iv e ly  m an ag ed  and  occup ied  

r u r a l  lan d  u se  a s so c ia tio n  in  K o rea . T he n a tu re  of i t s  p ro d u c ts  and i t s  

ro le  in  a g r ic u l tu r a l  d iv e rs if ic a tio n  and  r u r a l  incom e expansion  p ro g ra m s  

c le a r ly  m ak e th is  fa c to r  p ro m in e n t a ro u n d  c e n te rs  o f innovation  and 

p o licy  im p le m e n ta tio n . D esp ite  i t s  lo c a l o r  reg io n a l im p o rta n c e , the  

sm a ll am o u n t of v a r ia n c e  (4 .0  p e rcen t)  accoun ted  fo r by th is  fa c to r  

la rg e ly  re f le c ts  th e  em b ry o n ic  s ta te  o f c o m m e rc ia l a g r ic u l tu r e  in  K o rea  

and  the  la rg e  p e rc e n ta g e  o f  the popula tion  s t i l l  engaged in  su b s is te n c e  

fa rm in g .

F a c to r  9. - -T h e  fin a l fa c to r  a cco u n ts  fo r s lig h tly  o v e r  3 p e r 

cen t o f th e  to ta l v a r ia n c e . I t  c le a r ly  id en tif ie s  the l e a s t  in te n s iv e ly  

m anaged  and le a s t  p ro d u c tiv e  lan d  c o v e rs  and u se s ; and th e  a r e a s  of
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non s to eked  f o re s t ,  n o n fo res ted  f o r e s t  land , and  p a s tu re  being  the  only 

s u b s ta n tia l lo a d in g s . T h is  fa c to r  m o s t  c lo se ly  ap p ro x im a te s  th e  b a r r e n  

o r  n o n p ro d u c tiv e  lan d  u se  a s so c ia tio n s  fre q u en tly  id e n tifie d  in  s tu d ie s .

I t  a lso  su b s ta n tia te s  th e  e a r l ie r  h y p o th esis  th a t  the new ly  in tro d u c e d  

liv e s to c k  in d u s try  is  es ta b lish in g  i t s e l f  la rg e ly  in  th e  en v iro n m e n ta l 

n ich e  o f m a rg in a l  f o re s t  lan d  and  e ro d e d  up land .

T he a b se n c e  of any  o th e r  s ig n if ic a n t load ings on F a c to r  9 r a i s e s  

the  im p lic a tio n  th a t i t  i s  n o t r e la te d  to any  e x tre m e s  in  lo c a tio n  o r  en v i

ro n m e n t. I t  a p p e a rs  to r e p re s e n t  a n o th e r  a s p e c t  of the  tra n s i t io n a l  

up land  zone th a t  e x is ts  n e a r ly  e v e ry w h e re  b e tw een  th e  in te n s iv e ly  

u sed  low lands and  th e  m o re  re m o te  and  p ro te c te d  m oun ta inous a r e a s .

T he d is tr ib u tio n  o f fa c to r  s c o re s  (F ig u re  12) tends to c o n firm  th is  

a s s e r t io n ,  and  fu r th e r ,  su g g es t th a t  th is  fa c to r  m ig h t r e f le c t  a r e a s  of 

g r e a te s t  d e fo re s ta tio n  d u rin g  the  co lo n ia l p e r io d .

O f a l l  th e  land  u se  fa c to rs ,  th is  one id e n tif ie s  the  s e c to r  in  

g r e a te s t  n eed  of r u r a l  developm en t a tte n tio n , e sp e c ia lly  in  te r m s  of 

developing  a l te rn a te  fo rm s  of a g r ic u l tu r e a l  p ro d u c tio n  an d  re fo re s ta t io n . 

T he e x is te n c e  of th is  fa c to r  to any la r g e  d e g re e  w ith in  th e  r e a c h  of u rb an  

m a rk e ts  should  b e  co n s id e red  a  s ig n  o f l iv e s to c k  and  t r e e  f ru i t  p ro d u c 

tion  p o te n tia l.

T he G rouping  O p e ra tio n  

T he g rouping  o p e ra tio n  w as p e r fo rm e d  by a  c o m p u te r u sin g  

W a rd 's  a lg o r ith m . The c r i te r io n  fo r  g rouping  w as th e  m in im u m
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in c re m e n t to th e  pooled w ith in  g roup  su m  o f sq u a re s  betw een g roups of 

one o r  m o re  co un ties. A contiguity  m a tr ix  w as co n s tru c ted  using  the 

c r i te r ia  th a t: (1) counties w hich touch  a t  any  po in t a r e  contiguous,

(2) coun ties  w hich  a r e  co m p rise d  la rg e ly  o r  e n tire ly  of o ffsh o re  is lan d s  

a r e  contiguous to each  o th e r o r  to p e n in su la r  co un ties  i f  they  s h a re  a 

w a te r  b o u n d ary , and (3) th e  two coun ties  of th e  m a jo r  o ffsh o re  is la n d  

p ro v in c e  o f C heju a r e  co n s id e red  noncontiguous to any  o th e r  counties 

b e c a u se  o f th e ir  d is tan ce  (80 k ilo m e te rs )  f ro m  the p en in su la .

T he o b jec tiv e  of th e  grouping p ro c e d u re  w as to  iden tify  reg io n s  

w hich  p r e s e rv e d  a s  m uch of th e  in fo rm a tio n  con tained  in  the fa c to r  s c o re  

m a tr ix  a s  p o ss ib le , y e t s im p le  enough in  p a t te rn  and few  enough in  n u m 

b e r  to s e rv e  a s  a  u sefu l g en e ra liz in g  and  p lanning v eh ic le .

G rouping w as in itia lly  p e rfo rm e d  w ithou t a  con tigu ity  c o n s tra in t, 

b u t i t  d id  not p ro d u ce  the  d e s ire d  le v e l o f g e n e ra liz a tio n  u n til v e ry  high 

in  the c lu s te r in g  s tep  seq uence , and  even  th en  th e re  w e re  two o r  m o re  

sp e c ific  reg io n s  of each  g e n e ric  ty p e . T h e re  w e re  a lso  too m any sm a ll, 

d is ta n t o u tl ie r s  of the  m a jo r  g e n e r ic  reg io n s  fo r u tility . The noncon

tiguous grouping  t r ia l s ,  how ever, d id in d ic a te  a b a s ic  s tru c tu re  of 13 

to 15 g ro u p s and  fa ir ly  co n stan t boundary  zones w hich w e re  u se fu l c lues 

to an  a c c e p ta b le  p ro d u c t u sing  th e  con tigu ity  c o n s tra in t.

W hen the contiguity  c o n s tra in t w as ap p lied  15 g roups w e re  d e 

veloped  a t  s tep  118, and fo r the n ex t s ix  s te p s  the n u m b er of groups 

a lte rn a te d  betw een  13 and 14. T h a t p la te au  on the  s c r e e  cu rv e , in
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conjunction  w ith  in d ica tio n s  f ro m  the noncontiguous group ing , show ed 

th is  to be  the  s tro n g e s t  g roup  s tru c tu re .  A t each  s tep  su b seq u en t to 

118 the g ro u p s re ta in e d  th e ir  id e n tit ie s  and m e re ly  added  s in g le  h o ld 

ou ts  u n til s tep  125. A t th a t po in t the b a s ic  group s tru c tu re  an d  id e n 

t i t ie s  s ta r te d  to co lla p se  into a  s m a ll  n u m b er v e ry  rap id ly .

T he g roups id en tified  a t  s te p  124 w e re  acce p ted  a s  th e  te n ta tiv e  

land  u se  re g io n s  o f K o re a . A t th a t p o in t the 139 coun ties  and  2 s p e c ia l 

c it ie s  h ad  b een  re d u ce d  to 13 sp e c if ic  reg io n s  and 4 s in g le , u n ass ig n ed  

p o lit ic a l u n its . E a ch  of the  ung rouped  u n its  w as reco g n ized  a s  having 

a  unique id en tity  of su ffic ien t im p o rta n c e  to stand  a lo n e  a s  an  ad d itio n a l 

sp ec ific  re g io n . T he 17 sp e c ific  land  u se  reg io n s  w hich re s u l te d  

(F ig u re  13) co n s titu ted  a  ten ta tiv e  so lu tio n , su b jec t to su b seq u en t 

m o d ifica tio n  a f te r  im ag e  a n a ly s is .

T he Im ag e  A n a lv s is  

T he im ag e  a n a ly s is  s e rv e d  to b e t te r  d e lim it the b a s ic  land  u se  

reg io n s  defined  in  e a r l i e r  s te p s . T he  b lack  and w hite  (MSS band 5) 

IiANDSAT-1 m o sa ic  w as u se d  a s  a b a se  o v er w hich the  re g io n a l c lu s te r s  

o f  co un ties  w e re  d e m a rc a te d  on a t r a n s p a re n t  o v e rla y . E a ch  re g io n a l 

c lu s te r  w as then  q u a lita tiv e ly  exam ined  to d e te rm in e  th e  dom inan t 

im ag e  s ig n a tu re , o r  pho to m o rp h ic  im ag e , th a t m o s t lik e ly  re f le c te d  o r  

re p re s e n te d  the  co m p o site  land  u se  p re s e n t  in  the c lu s te r .

T he pho to m o rp h ic  im ag e  i s  e s se n tia lly  com posed  of contiguous 

a r e a s  w ith  r e s p e c t  to con tinu ity , u n ifo rm ity , ou tstand ing  to n a l q u a litie s
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and  c h a r a c te r is t ic s  of a p p a re n t fo rm  of a  w ide v a r ie ty  of su rf ic ia l  

a t t r ib u te s  such  a s  la n d fo rm s , d ra in a g e  p a t te rn ,  n a tu ra l  v eg e ta tio n ,
Q

a g r ic u l tu r a l  p a t te rn s ,  and  s e ttle m e n t f e a tu re s .  To a id  in  u n d e r 

stand ing  an d  bounding th e  p h o tom orph ic  a r e a s ,  th e  fa c to r  s tru c tu re  of 

each  re g io n a l c lu s te r  w as exam ined  and c h a r a c te r is t ic  s ig n a tu re s  of 

com ponent land  u s e s  w e re  ev a lu a ted .

C o n s id e r, fo r  ex am p le , a  re g io n a l c lu s te r  w h ich  had  u n iv e r

sa lly  h igh  fa c to r  s c o re s  fo r  th e  low land a g r ic u l tu r e  a s so c ia tio n  and 

s tro n g ly  n e g a tiv e  s c o re s  fo r s e v e ra l  o f the  up land  an d  fo re s t  a s s o c i 

a tio n s . T he d o m in an t im a g e  s ig n a tu re  e le m e n t w ould b e  expected  to 

d isp lay  a  m in im u m  o f to p o g rap h ic  co n tro l, a  m in im a l d ra in ag e  p a tte rn  

b e c a u se  o f m a n ’s u s u rp a tio n  of n a tu ra l  d ra in a g e  fo r i r r ig a t io n ,  r e l a 

tiv e ly  la r g e  a r e a s  o f lig h t g ra y  to n es c h a r a c te r is t ic  o f m any  sh o r t 

cu ltiv a ted  c ro p s , an d  no a p p a re n t te x tu re  in  th e  lig h t g ray  tones b e c au se  

of the  d e n s ity , u n ifo rm ity , and  continu ity  o f c ro p s  an d  f ie ld s . A g e n e ra l 

a b se n c e  o f v e ry  d a rk  g ra y  te x tu re d  a r e a s  w ould in d ic a te  th e  la c k  of 

f o r e s ts ,  w h ile  l ig h t toned  lin e a m e n ts  and  c lu s te r s  w ould c e r ta in ly  

re f le c t  c u ltu ra l  f e a tu re s  such  a s  h ighw ays an d  s e tt le m e n ts .

F u r th e r  u n d e rs ta n d in g  of the  s ig n a tu re s  w as gained  th ro u g h  

the  ev a lu a tio n  o f bo th  fa ll  and  sp rin g  se a so n  c o m p o site  co lo r in f ra re d  

im a g e s . Spring  im a g e ry  w as d ra m a tic a lly  e ffec tiv e  in  conclu siv e ly  

d is tin g u ish in g  b e tw een  flooded r ic e  paddy an d  o th e r  low land  and upland

*^M acPhail, "P h o to m o rp h ic  M apping in  C h ile , " p . 1141.
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f ie ld s .  I t  l ik e w ise  c le a r ly  re so lv e d  th e  q u es tio n ab le  d is tin c tio n  on 

b la c k  and w h ite  im a g e ry  betw een  up land  c ro p s  such  a s  d ry  g ra in s  and 

p a s tu r e  o r  s c ru b  v e g e ta tio n . D uring e ith e r  s e a so n  i t  w as e sp e c ia lly  

u se fu l fo r  em p h asiz in g  g e n e r ic  d iffe ren ce s  in  f o r e s t  v eg e ta tio n , f o r e s t  

d e n s ity , and  c u ltu ra l  f e a tu re s .  W ith bo th  b la c k  and w hite and c o lo r 

im a g e ry  each  of th e  m o re  o r  le s s  d is tin c tiv e  s ig n a tu re s  w as id en tif ied  

o r  su b s ta n tia te d  by r e fe r e n c e  to s u r ro g a te  g round  tru th , o th e r  ex am p les  

in  the  body of l i t e r a tu r e ,  and the  in v e s t ig a to r 's  in te rp re ta t io n  e x p e r ie n c e .

O nce rec o g n iz e d , the  c h a r a c te r is t ic  s ig n a tu re s  of re g io n a l 

c lu s te r s  w e re  bounded w ithou t r e g a rd  fo r  p o li t ic a l  b o u n d a rie s . In  o rd e r  

n o t to d is r e g a r d  th e  find ings of th e  fa c to r  a n a ly s is  o r  to u n n e c e s s a r i ly  

d is to r t  the  m a th e m a tic a lly  c o r r e c t  r e s u l t s  o f  the  con tigu ity  g roup ing , 

no county w as a llo w ed  to b e  bounded e n tire ly  w ith in  a second  re g io n .

In a  few in s ta n c e s ,  h o w ev er, a  county  w ith  fa i r ly  evenly  d iv ided  a t t r i 

b u te s  w hose  su m  cau sed  i t  to be g rouped  w ith  h y p o th e tica l c lu s te r  A , 

w as d iv ided  b e tw een  re g io n s  B and C, w hich each  p a r t  m o re  c lo se ly  

re se m b le d , to the  ex c lu s io n  of re g io n  A .

S u rp r is in g ly  few  boundary  p ro b le m s  developed , n e v e r th e le s s  

m o s t re g io n s  w e re  s u b s ta n tia lly  a l te r e d  in  sh ap e  and a r e a .  Som e 

re g io n s  changed  l i t t l e  in  to ta l  a r e a ,  b u t exchanged  co n s id e ra b le  a r e a  

w ith  a d ja c e n t re g io n s . T he fin a l re g io n a l sch em e  (F ig u re  14) i s  fe lt  

to  be a  c o n s id e ra b le  im p ro v em en t in  re g io n a l hom ogeneity , if  n o t in  

a d m in is tra t iv e  t id in e s s .
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D e sc rip tio n  of R eg ional S ig n a tu re s  

T he p h o to m o rp h ic  s ig n a tu re  o f each  reg io n  a s  im ag ed  on the 

band 5 (b lack  and  w hite) im a g e ry  is  d e s c r ib e d  in  a  s ty le  co m p atib le  

w ith  th a t u se d  by M ac P h a il, N unnally , and  Rudd. T he p u rp o se  of the  ' 

d e sc rip tio n s  is  to " fix "  the  im ag e  and  i ts  in te rp re ta tio n , and  to i l lu s t r a te  

fu n d am en ta l d iffe re n c e s  th a t e x is t b e tw e e n  re g io n a l s ig n a tu re s . I t  

m ig h t a lso  be of in te r e s t  to co m p are  the  s ig n a tu re s  f ro m  im a g e ry  of 

th is  s c a le , type, and  en v iro n s  w ith th o se  d e s c r ib e d  in  o th e r  s tu d ie s .

R egion 1. - -T h e  dom inant c h a r a c te r is t ic  of th is  s ig n a tu re  is  

th e  la rg e  a r e a  w ith  d a rk  g ray  tones and  the  a lm o s t to ta l a b se n c e  of 

c o n tra s tin g  lig h t to n e s . T opograph ic  c o n tro l of th e  s ig n a tu re  is  obv ious, 

an d  i t  p ro d u ces  a c o a r s e  face ted  o r  a n g u la r  a p p e a ra n c e  of a lte rn a tin g  

d a rk  and som ew hat l ig h te r  to n es . W ithin  each  of th o se  to n a l e lem en ts  

th e re  i s  a  c o a rs e  te x tu re  p ro b ab ly  cau sed  by lo c a l changes in  the to p o g 

rap h y  and v eg e ta tio n . The only in te rru p tio n s  in  th is  p a t te rn  a r e  l in e a r  

and  d en d ritic  p a tte rn e d  a r e a s  o f lig h t g ra y  tones w hich a p p e a r  to be  

s p a rs e ly  v e g e ta ted  d ra in a g e  d iv ides and s tr e a m  ch an n e ls . T h e re  a r e  

no ap p a re n t c u ltu ra l e lem en ts  in  the lan d sc ap e , and th e  to ta l s ig n a tu re  

a p p e a rs  to be  in d ica tiv e  of re la tiv e ly  h igh  m ountains w ith  a  fre q u en tly  

den se  and  n e a r ly  continuous f o re s t  co v er (F ig u re  15).

R egion 2. - -T h is  reg io n  h as  the sam e d a rk  toned , face ted  

a p p ea ra n c e  seen  in  R egion 1 a s  a b a s ic  s ig n a tu re , b u t the  to p o g rap h ica lly  

re la te d  l in e a r  and d e n d ritic  shaped a r e a s  of lig h t tones a r e  m o re  in te n se
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F ig u re  15. - -P o r t io n  of LANDSAT m o sa ic  scen e  4 fo r R eg ions 
1, 2 and 3. ^ The d e c re a s e  in  to p o g ra p h ic  and v eg e ta tiv e  e x p r e s s io n ,  
and  the in c re a s e d  e x te n t of lig h t g ra y  tones fro m  R egion 1 to R egions 
2 and 3 a r e  c lea rly , ev iden t. ~The c o a s ta l enc lave  of K angnung show s 
the vivid c o n tra s t  of a d e n se ly  s e ttle d  c o a s ta l p la in . C louds a r e  co n 
sp icuous along th e  w e s te rn  edge of the im ag e .

^ F ig u re s  15 th rough  20 a r e  a ll  m u lt is p e c tra l  s c a n n e r  (MSS) 
band 5 im ag es  p r in te d  a t  a s c a le  of 1 ; 1, 000, 000. They a r e  p r in te d  
on p ap e r a t  th is  s c a le  for i l lu s tr a t iv e  p u rp o se s  only. A n a ly s is  w as 
done on th ird  g e n e ra tio n  film  tra n s p a re n c ie s  using  a 70-p o w er 
zoom  s te re o sc o p e .
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and  f re q u e n t in  o c c u r re n c e .  M edium  g ray  to n es  w ith  a  c o a r s e  m o ttled  

te x tu re  o c c u r  i r r e g u la r ly  along s tr e a m  v a lle y s , and  in  som e lo c a liz e d  

a r e a s  th a t a p p e a ra n c e  ex tends o v e r  th e  in te r f lu v e s . A long th e  c o a s t

lin e  th e  m o ttle d  m ed iu m  g ra y  in c lu d es  o c c a s s io n a l p a tc h e s  o f n e a r ly  

w h ite  g ra y  to n e s , an d  is  n e a r ly  continuous in  the n o r th  bu t is  r e s t r i c te d  

to  s m a ll  en c la v es  a long  th e  so u th e rn  c o a s ta l  p o r tio n  of th e  reg io n  (F ig 

u re  15).

E s s e n tia l ly  th e  sa m e  to pography  an d  n a tu r a l  v e g e ta tio n  a s  e x is ts  

in  R egion 1 fo rm s  th e  b a s ic  s ig n a tu re , h o w ev er, in  th is  re g io n  the  

s t r e a m  ch an n e ls  and  v a lle y s  a r e  som ew hat w id e r  and  a r e  f re q u en tly  

occu p ied  by s m a ll  s e tt le m e n ts  and fa rm in g  a c t iv i t ie s .  T h a t m ix tu re  

of d is tin c tly  d if fe re n t lan d  u se s  p ro b ab ly  y ie ld s  th e  m o ttle d  te x tu re . 

L a rg e r  a r e a s  along  th e  c o a s t in d ic a te  the n e a r ly  u n iv e r s a l  c le a ra n c e  of 

n a tu ra l  v eg e ta tio n  and  w id e sp re a d  c u ltiv a tio n . T he n e a r ly  w h ite  p a tch es  

have  su ch  a sh ap e  and  o r ie n ta tio n  a s  to in d ic a te  re la t iv e ly  la rg e  and 

d en se  u rb a n  a g g lo m e ra tio n s .

R egion  3. - -R e g io n  3 i s  m ark ed  by g re a t  c o n tra s ts  in  tone, te x 

tu re ,  and  sh ap e  o f c o n s titu e n t e le m e n ts . T he d o m in an t a p p e a ra n c e  is  

is  s t i l l  one o f v e ry  d a rk  toned  and  su b s ta n tia lly  s m a lle r  a n g u la r  fa c e ts  

than  a r e  se en  in  th e  f i r s t  two re g io n s . P e rh a p s  25 p e rc e n t  of th e  to ta l 

a r e a ,  h o w ev e r, is  o ccu p ied  by a m ed iu m  g ra y  tone w ith  a  c o a r s e  te x 

tu re  w hich  is  in te r s p e r s e d  w ith  a  h igh  d e n s ity  o f s m a ll  d o t- lik e  d a rk  

sp o ts . T h e se  m e d iu m  g ra y  e lem en ts  a r e  la rg e ly  fe a th e r- s h a p e d  a r e a s



116

along  the s m a lle r  s t r e a m  v a lle y s , bu t they  c o a le sc e  in s e v e ra l  p la c e s  

to fo rm  la rg e  i r r e g u la r ly  shap ed  and ra g g ed -ed g e d  p a tch es . T h ese  

l a r g e r  a r e a s  a r e  m a rk e d  by o c c a s s io n a l sm a ll , n e a r ly  w hite a r e a s  

(F ig u re  16).

The s ig n a tu re  se e m s  to r e p r e s e n t  d e n s e r  se ttle m e n t and lan d  

u s e  on a  m o re  m a tu re  flu v ia l la n d sc a p e  than  th a t of P.egions 1 and  2.

T he a lm o s t s a l t  -and  -p e p p e r  p a t te rn  su p e rim p o se d  on the m ed iu m  g ra y  

toned  a r e a s  p ro b ab ly  r e s u l t s  f ro m  d isco n tin u o u s m ountain  slope c le a r in g s  

an d  sm a ll s e ttle m e n ts  th o ro u g h ly  m ix ed  th roughou t the reg io n . T he v e ry  

l ig h t toned p a tch es  a r e  a l l  in  s t r e a m  v a lle y s  and  a r e  undoubtedly  l a r g e r  

a g g lo m e ra te d  s e ttle m e n ts .

R egion 4. - -T h is  reg io n  is  m a rk e d  by c o n tra s ts  b e tw een  two 

m a jo r  s ig n a tu re  e le m e n ts . T he f i r s t  is  c o m p r is e d  of ra g g e d -e d g e d , 

i r r e g u la r ly  shaped  a r e a s  of d a rk  g ra y  to n es  in c ise d  by lig h t g ray  a long  

m in o r  d ra in a g e  lin e s  of v e ry  h igh  d en s ity  such  th a t  both to n es  a r e  n e a r ly  

eq u al in  a r e a .  The second  e le m e n t is  c o m p ris e d  of s e v e ra l  la rg e , e lo n 

g ated , o r  g e n e ra lly  o v a l a r e a s  o f lig h t to m ed iu m  g ray  tone. T h e se  

a r e a s  have a  m o d e ra te ly  c o a rs e  te x tu re  d o m in a ted  by a  h igh  d e n s ity  of 

v e ry  lig h t g ra y  sp e c k le s . W ithin  th e se  a r e a s  the  only a p p a re n t d ra in a g e  

channels  a r e  qu ite  w ide and  a p p e a r  to be the h ig h e s t two o r d e r s .  T h ro u g h 

o u t the reg io n  th e re  a r e  s e v e ra l  co m p act, but i r r e g u la r ly  o u tlin ed  a r e a s  

th a t a p p ea r  n e a r ly  w hite  (F ig u re  16).

The p r im a ry  in flu en c es  on the s ig n a tu re  a r e  a m a tu re  flu v ia l



F ig u re  16. - - P o r t io n  of LANDSAT m o sa ic  sc e n e  4 fo r R eg ions 3, 4, 5 and 6. The d a rk  g ra y  tones 
and c o a rs e  te x tu re  of R egion  3 c o n tr a s t  sh a rp ly  w ith  R eg ions 4, 5 and 6 w h ere  lig h t to n e s  and f in e r 
te x tu re s  a r e  in c re a s in g ly  do m in an t. The d a rk e s t  a r e a s  r e p r e s e n t  con tinuous f o r e s t  c o v e r , and the 
lig h te r  tones in d ica te  in c re a s in g ly  d en se  a g r ic u l tu r a l  and b u iltu p  land c o v e rs .
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la n d sc a p e  on w hich c le a r in g  and s e tt le m e n t a p p e a rs  to have  fu lly  o c 

cu p ied  a ll  a r e a s  excep t the  h ig h e s t and  m o s t rugged  in te rf lu v ia l s lo p es . 

T he lig h t sp eck le s  p ro b ab ly  r e f le c t  a  com bination  of d ry  cu ltiv a ted  land 

an d  s m a ll s e ttle m e n ts  d is tr ib u te d  a c r o s s  the  la rg e  low lan d s. L a rg e  

u rb a n  p la c e s  w ith  d en se  c o n s tru c tio n  a r e  im ag ed  a s  n e a r ly  w hite  a r e a s .

R egion  5. - -T h is  reg io n  p re s e n ts  e s se n tia lly  th e  sam e s ig n a tu re  

a s  R egion 4 ex cep t th a t a r e a s  of l ig h t to m ed iu m  g ray  tone a r e  m uch 

s m a lle r  and  a r e  e longate  o r  sinuous in  fo rm . The d iffe re n c e  ap p e a rs  

to be a  r e s u l t  o f th e  sam e  c u ltu ra l  p ro c e s s e s  w orking  on a  m o re  d is s e c te d  

la n d sc a p e  having s m a lle r  u n in te rru p te d  v a lle y s  fo r developm en t, and 

exh ib iting  su b s ta n tia lly  le s s  c u ltu ra l  im p a c t (F ig u re s  16, 17 and 19).

R egion 6 .- -R e g io n  6 p r e s e n ts  a  s ig n a tu re  w ith  a lig h t g ray  m a 

t r ix  on  w hich a  s p a tte r  p a tte rn  of n e a r ly  w h ite , m ed iu m  and  d a rk  g ray  

to n es is  r a th e r  evenly  d is tr ib u te d . In so m e s m a ll  a r e a s  th e re  a r e  

g r e a te r  d e n s itie s  of e ith e r  d a rk  o r  lig h t sp o ts . The o v e ra l l  te x tu re  is  

m o d e ra te ly  fine and the  a p p a re n t d ra in a g e  is  d e n d ritic  and re la t iv e ly  

c o a r s e .  Along the c o a s tlin e  w hich  fo rm s  th e  w e s te rn  boundary  o f the 

re g io n  th e re  a r e  ex ten s iv e  a r e a s  o f v e ry  lig h t g ra y  to n es w ith  no a p 

p a re n t  te x tu re  (F ig u re  16).

T he s ig n a tu re  su g g e s ts  th a t the  a r e a  h as  l i t t l e  r e l ie f  and is  

a lm o s t to ta lly  occup ied  by cu ltiv a ted  a g r ic u l tu re  and  o th e r  se ttle m e n t 

f e a tu re s .  T he sp a tte r in g  effec t p ro b ab ly  r e p re s e n ts  a  g re a t  v a r ie ty  of 

s m a ll, d is c r e te  and w e ll in te g ra te d  land  o ccupance  m o d es. S e v e ra l



F ig u re  17. - -P o r t io n  of LANDSAT m o sa ic  sc e n e  5 .fo r  R eg ions 5 , 7 , 8  and 9. The d a rk  to n e s , 
in c o m p le te ly  c le a re d  v a lley s  and  c o a rs e  d ra in a g e  te x tu re  of R eg ion  8 a r e  c h a r a c te r is t ic  o f s j^ r s e ly  
s e tt le d  m o u n ta in s. The lig h t g ra y  m a tr ix  of R eg ion  7 show s l i t t le  r e l ie f ,  b u t e x tr a o rd in a ry  s e tt le m e n t 
im p a c t. N otable a r e  the  u rb an  a g g lo m e ra tio n s  and h ighw ays.
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n e a r ly  w h ite  p a tc h e s  a p p e a r  to b e  a g g lo m e ra te d  s e tt le m e n ts ,  b u t none 

a r e  v e ry  la rg e .

R egion  7. - -T h e  s ig n a tu re  of th is  re g io n  h a s  a  lig h t g ra y  m a tr ix  

w ith  n eg lig ib le  te x tu re  and  no a p p a re n t d ra in a g e  p a t te rn .  S u p erim p o sed  

on th e  m a tr ix  a r e  a  few  lo c a liz e d  d a rk  g ra y  a r e a s  o f i r r e g u la r  shape 

and fine  te x tu re , and  a  p a tch y , b u t d is tin c t s a lt- a n d -p e p p e r  p a tte rn . 

S e v e ra l s ta r - l ik e  c lu s te r s  of v e ry  lig h t g ra y  sp o ts  a r e  p ro m in e n t a c ro s s  

the  re g io n , and  they  a r e  in te rc o n n e c te d  by a fa in t n e tw o rk  of l ig h t toned 

lin e a m e n ts  (F ig u re  17).

T he v a r io u s  s ig n a tu re  e lem en ts  c le a r ly  in d ic a te  a  re g io n  of n e g 

lig ib le  r e l ie f  w h ich  i s  a lm o s t  co m p le te ly  occu p ied  by  c u ltiv a te d  fie ld s  
r

and s e tt le m e n ts . P a tc h e s  of s a lt- a n d -p e p p e r  a p p e a ra n c e  p ro b ab ly  r e 

f le c t lo c a l ch anges in  s o ils  o r  topography  w h ich  c a u s e  a  s lig h t v a r ia n c e  

in  land  u s e . T he h ig h  d e n s ity  of popu la tion  and  u rb a n  -b u iltu p  a c tiv itie s  

i s  r e sp o n s ib le  fo r  th e  v e ry  lig h t toned c lu s te r s  an d  l in e a m e n ts .

R egion 8. - -T h is  re g io n  p re s e n ts  a  photo m o r  phi c im ag e  s im ila r  

to th a t of R eg ion  2 in  m o s t  r e s p e c ts .  A n o tab le  d iffe re n c e  is  the  g r e a te r  

ra n g e  in  s iz e  and  g ra y  to n e  o f th e  face ted  e le m e n ts . L a rg e r  fa c e ts  

r e m a in  v e ry  d a rk , b u t s m a lle r  fa c e ts  have m ed iu m  g ra y  to n e s . T h e re  

is  a lso  a  m a rk e d  d e c r e a s e  in  th e  p ro m in en c e  of l ig h t toned  d ra in a g e  

lin e s  s tan d in g  o u t in  c o n tr a s t .  T h e se  d iffe re n c e s  a r e  p ro b ab ly  the 

r e s u l t  o f a  g r e a te r  ra n g e  in  lo c a l  r e l ie f  and  the  e x te n s iv e  c le a r in g  o r  

cu ltiv a tio n  o f lo w er m o u n ta in  an d  h i l l  s lo p es  in  th is  re g io n  (F ig u re  17).
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R egion 9. - -T h is  a r e a  re s e m b le s  R egion 4 excep t th a t a l l  a sp e c ts  

o f the  s ig n a tu re  a r e  red u ce d  in  s iz e  by a s  m uch a s  o n e -h a lf . T he i m 

p re s s io n  is  one of s im i la r  c u ltu ra l p ro c e s s e s  and p a tte rn s  to th o se  of 

R egion  4 w ork ing  on a  la n d sc a p e  in  th e  sam e  s tag e  of f lu v ia l m orpho logy , 

b u t having m o re  subdued r e l ie f  (F ig u re  18).

R egion 10. - -T h is  reg io n  is  la rg e ly  shaped  by  a c o a s ta l  b e lt of 

m o u n ta in s, is la n d s ,  and  i r r e g u la r  p en in su la s  c h a r a c te r is t ic  o f s u b m e r 

gent sh o re lin e s . T he do m in an t e le m e n t is  a  m ed iu m  g ra y  a r e a  having 

v e ry  sm a ll a n g u la r  fa c e ts  and  a  fine  d ra in a g e  d en s ity  w hich o ccu p ies  

ab o u t 80 p e rc e n t  of the  re g io n . I t  i s  s e t  in  a  m a tr ix  o f l ig h t g ra y  w ith  

no d is c e rn ib le  te x tu re  w hich  is  r e s t r i c te d  to n a rro w  s tr ip s  a long  s tr e a m  

v a lle y s  and to s e m ic i r c u la r  a r e a s  along m any  em b ay m en ts . I so la te d  

a r e a s  o f v e ry  lig h t g ra y  tone  hav ing  d is c r e te  b o u n d a rie s  and  s m a ll s iz e  

a r e  w idely  s e p a ra te d  in  th e  lig h t toned  c o a s ta l a r e a s  (F ig u re  18).

T he p h o to m o rp h ic  im a g e  in d ic a te s  low .bu t ru g g ed  topography  

w ith  n eg lig ib le  c le a r in g . T he m ed iu m  g ray  tone o f the  up lands in d ic a te s  

on ly  a s p a rs e  f o r e s t  co v e r . C u ltiv a tio n  a p p e a rs  to c a u se  the m in o r 

a r e a s  of l ig h t tone , w h ile  s m a ll u rb a n  a r e a s  p ro d u ced  th e  d is c r e te  

a r e a s  along th e  c o a s t.

R eg ion  11. - -T h is  s m a ll  re g io n  is  a d ja c e n t to R egion  10 and  is  

d is tin g u ish e d  f ro m  i t  by a  r e v e r s a l  in  the dom inan t e le m e n ts  of the 

pho tom orph ic  im a g e . H e re  the  m a jo r ity  of the a r e a  is  o ccu p ied  by ligh t 

g ra y  tones w ith  a  fin e  te c tu r e .  I t  i s  in te r ru p te d  by v e ry  sm a ll ,  iso la te d



M
to

F ig u re  18. - - P o r t io n  of LANDSAT m o sa ic  sc e n e  6 fo r R eg ions 8, 9, 10 and 11. P ro m in e n t on th is  
im ag e  a r e  th e  c o n tra s tin g  to n e s  and te x tu re s  b e tw een  the  re g io n s . M ost d is tin c tiv e  a r e  th e  ex p an ses  of 
te x tu re le s s  lig h t g ra y  in  R eg ion  11. They a r e  m ud tid a l f la ts .  R eg ion  10 has a  high f re q u e n c y  of 
te x tu ra l  and to n al change, and is  m a rk e d  by  is o la te d  p o ck e ts  of s e tt le m e n t.
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p a tch es  of d a rk  g ray  w hich o c cu r a t  the h ig h e s t e lev a tio n s  of the a p p a r 

en t re lie f .  The m any  sm a ll is la n d s  and  n a r ro w  p en in su la s  a r e  s u r 

rounded  by b ro a d  a r e a s  of te x tu re le s s  v e ry  lig h t g ra y  tone w hich a r e  

in c ise d  by a  d e n d r itic  n e tw o rk  of d a rk  g ray  (F ig u re  18).

The co m p o site  s ig n a tu re  a p p e a rs  to r e p re s e n t  a  s im p le  c o m b i

n a tio n  of in ten se  cu ltiv a tio n  on a ll  su rfa c e s  ex cep t m oun tain  p eak s  w here  

re m n a n ts  of n a tu ra l  v eg e ta tio n  re m a in . The la rg e  ex p an ses  of sm ooth  

tex tu re d  lig h t g ra y  in d ica te  f la t  a r e a s  of u n v eg e ta ted  e a r th  m a te r ia l  and 

a r e  unquestionab ly  tid a l f la ts .

R egion 12. --E .egion  12 is  a  la rg e  e ll ip tic a l  is la n d  w hose pho to 

m o rp h ic  im ag e  a p p e a rs  to v a ry  w ith  e lev a tio n . A rag g ed -ed g e d  band of
r

m ed iu m  g ray  w ith  a  fine p in -p o in t p a t te rn  of lig h t spo ts  and no a p p a re n t 

d ra in ag e  p a tte rn  o ccu p ies  the o u te r  o n e - th ird  o f the ra d iu s .

The f i r s t  zone b leed s  into a zone o f lig h t g ra y  w hich is  i n t e r 

ru p te d  by d a rk  g ra y  ra d ia l  lin e s  and  s e v e ra l  la rg e  p a tch es  of d a rk  g ray  

w ith v e ry  d is t in c t  o u tlin e s . The in n e r  o n e - th ird  o f the ra d iu s  is  occupied  

by v e ry  fin e ly  te x tu re d  d a rk  g ray  tones ex cep t w h ere  in c ised  by lig h t 

g ray  along obvious d ra in a g e  lin e s .

The p r in c ip a l  c o n tr ib u to rs  to the photom o rp h ic  im age f ro m  the 

c o a s t to the in te r io r  a p p e a r  to be cu ltiv a ted  f ie ld s  in  the o u te r  low land 

zone, g ra s s  o r  s h o r t  sc ru b  grow th in  the m id d le , and  lava  fie ld s  o r  

f o re s t  in  the in n e r  zone. The only c u ltu ra l e lem en ts  ev iden t a r e  som e 

sm a ll se ttle m e n ts  along the n o r th e rn  co as t.
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R egion 13. - -T he  s ig n a tu re  o f th is  s m a ll  reg io n  is  d is tin g u ish ed  

f ro m  th a t o f th e  su rro u n d in g  reg io n  by s u b s ta n tia lly  le s s  to p o g ra p h ic  

c o n tro l and  by th e  in c lu s io n  of s e v e ra l  d if fe re n t e lem en ts  o f n e a r ly  

equal p ro m in e n c e . A  p r in c ip a l e lem e n t c h a r a c te r is t ic  of u rb a n iz a tio n  

is  an  oval a r e a  of l ig h t g ra y  tone w hich  e x h ib its  no r e l ie f  o r  r e g u la r  

te x tu re , b u t co n ta in s  m any  sm a ll, d iffu sed  d a rk  sp o ts  and  s e v e ra l  

lin e a m e n ts  of obvious c u ltu ra l o r ig in  (F ig u re  19).

T he bu lk  o f the  reg io n  i s  c h a ra c te r iz e d  by e longate  a r e a s  o f 

lig h t g ra y  tone in te r s p e r s e d  w ith i r r e g u la r  seg m e n ts  of m ed iu m  g ray  

extending in w ard  f ro m  the  boundary . A la r g e  n u m b er o f s m a ll, i r r e g 

u la r ly  shaped  d a rk  g ra y  spo ts  w ith  d is c r e te  edges a r e  d is tr ib u te d  

th roughou t the  m ed iu m  g ray  a r e a s .  T h e se  s ig n a tu re  e le m en ts  a p p e a r  

to r e p re s e n t  in te n s iv e ly  fa rm e d  low lands f lan k ed  by  low  h ills  con tain ing  

s tand ing  w a te r  b o d ie s .

R eg ion  14. - -T h is  is  a  s m a ll re g io n  w hich  a p p e a rs  a s  a  r a th e r  

co m pact zone of l ig h t g ra y  w ithou t any  a p p a re n t  r e l ie f ,  te x tu re , o r  lo c a l 

d ra in a g e  p a t te rn .  The hom ogeneity  of th is  e le m e n t in d ic a te s  a  p re p o n -  . 

d e ra n c e  o f h igh  d en s ity  cu ltiv a tio n . The only  d ev ia tio n s  f ro m  the b a s ic  

s ig n a tu re  a r e  m a jo r  r iv e r  channels  and  m in o r  p e r ip h e ra l  and  an g u la r 

in tru s io n s  of m ed iu m  d a rk  to n es  w hich  a p p e a r  to be fo re s te d  up lands 

(F ig u re  19).

R egion  15. - -T he  pho tom o rp h ic  im ag e  of th is  re g io n  h as  two 

e le m e n ts . D om inan t i s  an  i r r e g u la r ,  b u t continuous a r e a  o f lig h t g ray



N
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F ig u re  19. - -P o r t io n  of LANDSAT m o sa ic  scen e  8 fo r R egions 5, 13, 14 and 15. R egion  13 is  an  
a r e a  of p red o m in a n tly  ligh t to n es  and su b tle  te x tu re s  s u rro u n d e d  by R egion  5 's  m o re  consp icuous to p o 
g ra p h ic  co n tro l and to n al c o n tr a s ts .  The hom ogeneous te x tu re  of R egion 14 c o n tra s ts  w ith  the w hite 
s p a t te r e d  a p p e a ra n c e  of u rb an  R eg ion  15.
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w hich  is  sp eck led  w ith  a  h igh  d en s ity  o f n e a r ly  w hite f le c k s . Som e 

n e a r ly  w hite  lin e a m e n ts  and  r e g u la r  sh ap es  a r e  a p p a re n t in  s e v e ra l  

p la c e s . T h a t e lem e n t is  in te r ru p te d  by  a few co m p act in tru s io n s  of 

fa c e te d  m ed iu m  g ra y  to n e s . T he boundary  is  d is t in c t  and  i r r e g u la r .

T he co m p o site  s ig n a tu re  in d ic a te s  a  d en se  u rb an  a g g lo m e ra tio n  w hich 

is  bounded and p e r fo ra te d  by s e v e re  top o g rap h ic  b a r r i e r s  (F ig u re  19).

R egion 16. - -T h e  photom o.rphic im ag e  of th is  re g io n , lik e  

R egion  13, is  d is tin g u ish e d  f ro m  a d ja c e n t reg io n s  by s u b s ta n tia lly  le s s  

to p o g rap h ic  c o n tro l and  by the  in c lu s io n  of a w ide v a r ie ty  of d iffe re n t 

e le m e n ts . A m ong the e le m e n ts  p r e s e n t  a ro u n d  m o s t o f the lan d  bound

a r y  is  an  a r e a  o f m ed iu m  and  d a rk  g ra y  to n es  w hich a r e  m ix ed  to g e th e r  

in  a tw eedy com b in atio n  of m ed iu m  to fine te x tu re . G e n e ra lly  p a r a l 

le lin g  th o se  a r e a s  is  a  zone o f m ed iu m  g ray  tone w hich ex h ib its  m in im a l 

to p o g rap h ic  c o n tro l and  d ra in a g e . I t  is  sp eck led  w ith  lig h t sp o ts  and 

a p p e a rs  to occupy  in te rm e d ia te  e lev a tio n s  on  the lo c a l r e l ie f .  N ext a r e  

a r e a s  of lig h t g ra y  w ith  no a p p a re n t te x tu re , r e l ie f  o r  d ra in a g e  sy s te m s  

w hich  c le a r ly  in tru d e  up a l l  m a jo r  s tr e a m  v a lle y s  and  occupy  ex ten s iv e  

a r e a s  a long  the  H an R iv e r . L a s tly , th e re  a r e  m any i r r e g u la r ly  shaped  

w hite  o r  v e ry  lig h t g ra y  a r e a s  of v a ry in g  s iz e  d is tr ib u te d  a c r o s s  the 

re g io n  (F ig u re s  16 an d  20).

The s p e c tru m  of o ccu p an ce  m odes im ag ed  in  th is  reg io n  in c lu d es  

low  fo re s te d  h i l ls  in c is e d  by up land  fa rm in g , la rg e  v a lle y s  o f n e a r ly  

continuous paddy cropp ing , and  s e v e ra l  m a jo r  u rb a n  a g g lo m e ra tio n s . The
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F ig u re  20. - -P o r t io n  of LANDSAT scen e  for R egions 16 and 17. 
T his high d e n s ity  f ra m e  p a r t ia lly  m ask s to p o g rap h ic  and te x tu ra l 
changes in  the s ig n a tu re s ,  bu t a cc en tu a te s  the tonal c o n tra s ts  th a t 
m ark  the  b o u n d aries  of u rb an ized  a r e a s .  Note the consp icuous s ig n a 
tu re  of the a r t i f ic ia l  h a rb o r  in  Inchon a t the low er le ft.
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tw eedy te x tu re  of the  h ig h er r e l ie f  in d ic a te s  d isco n tin u o u s v eg e ta tio n  

and  high s e tt le m e n t im p ac t.

R egion 17. - -T h is  photom o rp h ic  im ag e  is  s im ila r  to th a t of 

R egion 15 excep t fo r  the m ix  of s ig n a tu re  e le m e n ts . In th is  reg io n  

top o g rap h ic  e x p re s s io n  is  le s s  p ronounced , and each  e le m e n t h a s  a 

m o re  co m p ac t a r e a  of dom inance (F ig u re  20).



C H A PTER  V 

REGIONAL DESCRIPTIONS^

F o re s te d -S u b s is te n c e  A g r ic u ltu re  R egions 

R egion  1

R egion  I is  an  in te rm e d ia te  s iz e d  reg io n  of abou t 4, 100 sq u a re  

k ilo m e te rs  w hich  in c lu d es  m a jo r  p o r tio n s  of seven  co u n ties  in  Kyonggi 

and Kangwon p ro v in c e s . I t  fo rm s  a n a r ro w  b e lt  f ro m  th e  e a s t  c o a s t  

n e a r ly  to the w e s t and is  tru n c a te d  on the n o rth  by the D e m ili ta r iz e d  

Zone (DM Z). I ts  boundary  fo llow s lin e s  of m a rk e d  change in  la n d fo rm s  

and  land  u se  in  the w e s t w h ere  i t  ab u ts  R egion 16 and on th e  e a s t  w h ere  

i t  ad jo in s  the c o a s ta l  b e lt of R egion  2, E v e ry w h ere  e lse  the lan d sc ap e  

change is  m o re  g rad u a l and  the boundary  zone is  le s s  d is t in c t .

T he reg io n  l ie s  ju s t  n o r th  of the 38th P a r a l le l  and  is  c o m p rise d  

of rugged  m ountainous te r r a in  fo r the  m o s t p a r t .  I t  is  u n d e r la in  w ith

2
g ra n ite , g ra n ite  g n e iss , and s c h is t  ro c k  of T e r t ia r y  o r  C re ta c e o u s  ag e .

^See m ap  in  A ppendix D - -L an d  U se  R egions of the  R epub lic  of
K o rea .

2
G eologic  M ap of K o rea  (Seoul: G eo log ical S u rvey  an d  the 

G eo log ica l S ocie ty  of K o rea , 1956).
129
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T he la n d sc ap e  h as  th e  co n fig u ra tio n  o f e a r ly  m a tu r i ty  c h a ra c te r iz e d  

by n a r ro w  in te r f lu v e s , deep  V -sh ap ed  v a lley s , g r e a t  lo c a l r e l ie f ,  and 

a  com plex  d ra in a g e  p a t te rn  of en tren ch ed  d e n d ritic  and m ea n d e rin g

3
s tr e a m s .  M ountain  tops and  r id g e s  ran g e  f ro m  700 m e te r s  e lev a tio n  

in  the  w e s t to 1, 700 m e te r s  o r  m o re  in  the e a s t ,  and lo c a l r e l ie f  i s  600 

to 1, 000 m e te r s .  S lopes com m only  exceed  30 p e rc e n t an d  have b o u ld er 

o r  exposed  b e d ro c k  s u r f a c e s .  In the w e s t the t e r r a in  i s  m o re  subdued 

and a r e a s  o f lo c a lly  m a tu re  la n d sc ap e  a r e  found.

T he e n tire  re g io n  l ie s  in  a zone c la s s if ie d  by M cC une a s  having  

a Koppen Dwa c lim a te  w hich  re c e iv e s  le s s  than  1, 000 m il l im e te r s  of 

p re c ip ita tio n  an n u a lly . ^  T he s o ils  a r e  shallow  and  fre q u e n tly  s to n ey  

re s id u a l  podzo ls w hich  a r e  lo c a lly  sandy o r  c lay ey , depending  upon the 

p a re n t m a te r ia l .  T he  n a tu r a l  v eg e ta tio n  h as  un d erg o n e  c o n s id e ra b le  

d is tu rb a n c e , but th e  c lim a x  fo rm  is  p ro b ab ly  a  s p ru c e - f i r  a s so c ia tio n  

a t  the v e ry  h ig h e s t e lev a tio n s  and  a m ixed  fo re s t  of p in e , oak , e lm  and 

m ap le  ev e ry w h e re  e ls e .  ^

A ll b u t the  w e s te rn  e x tre m e  of the reg io n  is  p o o rly  in te g ra te d  

w ith  the r e s t  of the  co u n try  b e c a u se  of s e v e re  to p o g rap h ic  b a r r i e r s  and

^D av is ian  g eo m o rp h ic  te rm s  in  th is  c h a p te r  a r e  u se d  to d e s c r ib e  
the lan d sc ap e  r a th e r  than  to r e p re s e n t  a  p a r t ic u la r  s tag e  in  a c y c lic a l 
p ro c e s s .

^Shannon M cC une, C lim a tic  R egions: D e lin ea tio n . R e s e a rc h  
M onographs on K o re a , S e r ie s  E , N o. 1 (C olum bus, Ohio: K o rean  
R e s e a rc h  A s s o c ia te s ,  1945), p. 15.

^Z aich ikov , G eography  of K o rea , pp. 32-33 .
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a p r im itiv e  tra n s p o r ta t io n  n e tw o rk . T h e re  a r e  no paved  ro a d s  in  the 

reg io n , and  m o s t ro u te s  h av e  s in g le - la n e d  d i r t  o r  g ra v e l s u rfa c e s . The 

few a l l-w e a th e r  ro a d s  w e re  b u ilt fo r  d e fen se  p u rp o se s , and they  fo rm  

an  ad eq u a te  n e tw o rk  only  in  the  w e s te rn  th ird  of the  reg io n  a s t r id e  

tra d it io n a l  in v asio n  ro u te s .  The on ly  ra ilw ay  ex tends n o rth w ard  f ro m  

Seoul to n e a r  C horw on w h e re  i t  is  s e v e re d  by  th e  DM Z.

A m a jo r  c u ltu ra l  c h a r a c te r is t ic  of R egion  1 is  i ts  low popu la tion  

d en s ity  of abou t 50 p e rs o n s  p e r  s q u a re  k i lo m e te r .  Even th o se  few  peop le  

a r e  found c lu s te re d  in  s m a ll  v illa g e s  along  th e  bo tto m s of m a jo r  s tr e a m  

v a lle y s . T h e re  a r e  no la r g e  c itie s  in  th is  re g io n , and  only  C horw on and 

K um hwa h av e  su ffic ien tly  la rg e  ag g lo m e ra tio n s  (20 ,0 0 0  p e rso n s)  to be
r

c o n s id e re d  tow ns. B oth  o f th e m  w e re  re g io n a l t ra n sp o r ta tio n  hubs 

w hose h in te r la n d s  w e re  tru n c a te d  by th e  DM Z. T h e ir  m a jo r  function  

now is  se rv in g  a s  fo c i fo r  m il i ta ry  a c tiv ity  in  the  a r e a .

E c o n o m ica lly , th is  re g io n  h a s  a lw ay s b een  a p a r t  of the  b a c k 

w a te r  o r  f ro n t ie r  w h e re  one found th e  lo w e s t p e rc e n ta g e s  of a ra b le  land , 

the g r e a te s t  p e rc e n ta g e  o f lan d  above 1, 000 m e te r s ,  and th e  l a r g e s t  

s h a re  o f b u rn t- f ie ld  fa rm in g . ^ M o st of the  popu la tion  is  engaged in  

s u b s is te n c e  fa rm in g , a lthough  f o r e s t  h a rv e s tin g  and  sm a ll m in ing  

o p e ra tio n s  em ploy a  s m a ll  p e rc e n t.  G re a te r  developm en t of the reg io n  

is  h a m p e re d  by i t s  iso la tio n  and  d e fen se  p o lic ie s . S ev ere  s e c u r ity  

r e s t r ic t io n s  h ave  b een  p laced  on th e  m ig ra tio n , s e ttle m e n t, and  da ily

^ B a rtz , South K o rea , p. 144.
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a c tiv it ie s  of p e rso n s  in  th is  a r e a  b e ca u se  of the th re a t  of N o rth  K o rean  

in f il tra tio n  and  t e r r o r i s m .  One r e s u l t  h as  been  the  fo rc ed  m ig ra tio n  of 

m o s t b u rn t- f ie ld  f a rm e r s  to a r e a s  fu r th e r  south, and  to th e  lo c a liz a tio n

7
of se ttle m e n t a c t iv i t ie s .

A g r ic u ltu ra l  a c t iv i t ie s  occupy le s s  than 10 p e rc e n t o f the  re g io n 's  

a r e a ,  and th ey  a r e  la rg e ly  r e s t r i c te d  to the n a rro w  v a lley  f lo o rs  and  

lo w er s lo p es  a d ja c e n t to s e tt le m e n ts . The p r in c ip a l c ro p s  a r e  paddy 

r ic e ,  co rn , so y b ean s, and w h ite  p o ta toes in  c lo se , bu t d escen d in g  ra n k  

o rd e r .  A h o s t  o f o th e r  d ry  g ra in s  and su b s is ten ce  c ro p s  co m p le te  the 

l i s t .  Low in te n s ity  a g r ic u l tu re  and  a p reo ccu p a tio n  w ith  s u b s is te n c e  

c ro p s  to a d e g re e  a p p ro a ch ed  no w h e re  e lse  in  the co u n try  a r e  the 

re g io n 's  m o s t  n o tab le  a g r ic u l tu r a l  c h a r a c te r is t ic s .  Both c h a ra c te r is t ic s  

r e s u l t  f ro m  iso la tio n  f ro m  m a rk e ts  and  innovative te c h n iq u es , and  f ro m  

a h a r s h  in te r io r  c lim a te  th a t m ak es  the  h a rv e s tin g  of m o re  than  a  s ing le  

c ro p  p e r  y e a r  v e ry  in fre q u e n t. ® Only in  the f a r  w e s t is  th is  s itu a tio n  

te m p e red .

The dom inan t land  co v er in  Region 1 is  f o re s t  and  b a r r e n  o r  

nonstocked  up land . M ost of the  reg io n  was ra z e d  during  th e  K o rean  •

W ar and m o s t v eg e ta tio n  is  consequen tly  le s s  than  25 y e a r s  o ld . T he 

o ak -p in e  a s so c ia tio n  m en tio n ed  e a r l ie r  is  dom inant, a lthough  s c ru b  

oak  and  c o a r s e  g r a s s e s  p re v a il  o v er la rg e  a r e a s  of th in  o r  e ro d e d  so ils

^F o r e s t r y  in  K o re a , p. 64.

^Koo, R eg ional C h a ra c te r is t ic s  of K o rean  A g r ic u ltu re , pp.
371-373.
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and  in  a r e a s  e a s ily  a c c e s s ib le  fo r fuel fo rag in g . D esp ite  low  o r  n egative  

s c o re s  fo r a l l  f o r e s t  o r ie n te d  fa c to rs ,  la rg e  and s m a ll sc a le  im ag e  

a n a ly s is  in d ica te s  th a t o v e r  75 p e rc e n t of the  reg io n  is  " fo re s t"  land  of 

so m e q u a lity .

R egion 2

T h is  re g io n  is  the second la r g e s t  in  the co u n try  w ith  an  a re a  of 

ab o u t 17 ,000 s q u a re  k i lo m e te rs .  I t  spans 210 k ilo m e te rs  f ro m  the 38th 

P a r a l le l  sou thw ard  and re a c h e s  170 k ilo m e te rs  w e s tw a rd  f ro m  the e a s t  

c o a s t a t  i ts  w id e s t po in t. The boundary  w ith  R egion 1 on the n o rth  and 

R egion  3 in  the s o u th -c e n te r  is  b ro ad ly  tra n s i t io n a l  and  ill-d e fin e d , but i t  

i s  m a rk e d  by obvious and  f a ir ly  a b ru p t lan d sc ap e  change e lse w h e re . ,  

P h y s io g ra p h ic a lly  th is  reg io n  is  the  sam e  a s  R egion  1 except 

th a t in  the n o r th w e s te rn  p o rtio n s  of R egion 2 th e re  is  m o re  ex ten siv e  

r iv e r  v a lle y  developm en t, and along the Sea of J a p a n  th e re  is  a  v e ry  

n a r ro w  and d iscon tinuous c o a s ta l p la in . The T a eb aek  R ange, w hich is  

the p e n in su la 's  c o rd i l le ra  and e a s t-w e s t d ra in a g e  d iv id e , dom inates  

the la n d sc a p e . I t  a lso  c o n s titu te s  a  c lim a tic  b a r r i e r  w h ich  s e p a ra te s
Q

th e  c o a s ta l Cfa c lim a te  f ro m  the  Dwa dom inated  a r e a  w e s t o f the ran g e . 

G eologic  m a te r ia ls  a r e  a lso  s im ila r  excep t in  the so u th e a s te rn  ex tension  

w h e re  m a ss iv e  s e d im e n ta ry  and  m e tam o rp h o sed  se d im e n ta ry  s tr a ta  a r e  

found.

q
^M cCune, C lim a tic  R egions: D e lin ea tio n , p . 14. 

10
G eologic M ap of K o re a .
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The m o s t  rugged  and iso la te d  p o rtio n  of the re g io n , w hich  co m 

p r is e s  p e rh a p s  o n e -h a lf  of the  to ta l a r e a ,  h as  a  population  d e n s ity  of 

le s s  than  50 p e rso n s  p e r  sq u a re  k i lo m e te r .  S u b stan tia l a r e a s  in  the  

south and w e s t w h e re  th e re  is  m o re  low land have d e n s itie s  o f o v e r  100 

o r 200 p e r  s q u a re  k ilo m e te r . S e ttlem e n t in  the  h ig h e r m o u n ta in s  of the 

e a s t  is  c o n c e n tra te d  along a l l  o f the  la r g e r  s tr e a m  v a lle y s  w h e re  th e re  

is  r e la t iv e ly  le v e l  lan d  o r  w h ere  th e  s lo p es  a r e  le s s  than  ab o u t 30 

d e g re e s . W ith in c re a s in g  d is ta n c e  f ro m  the DMZ a d is p e rs e d  s e t t l e 

m en t fo rm  w hich  w as once com m on in  a l l  th e  h igh lands o c c u rs  m o re  

freq u en tly . T h e se  s e ttle m e n ts  a r e  ty p ic a lly  s in g le  o r  double f a r m 

stead s  of a  r e la te d  fam ily  lo ca ted  on a s m a ll  pocket of land  w ith  c u l

tiv ab le  s lo p es  and a  p e re n n ia l s tr e a m . In th e  w e s t th e  m o re  tra d it io n a l  

and p r e f e r r e d  se ttle m e n t fo rm  of a g g lo m e ra te d  low land v illa g e s  p r e v a ils .

S e ttle m e n ts  th roughou t the  re g io n  a r e  g e n e ra lly  lim ite d  in  a r e a l  

ex ten t and popu lation  by the  topography  and  the  low o v e ra ll  p ro d u c tiv ity  

of the la n d sc a p e . L a rg e  v illa g e s  and s m a ll  tow ns o f s e v e ra l  h u n d red  

househo lds a r e  lo c a te d  along v a lle y  t ra n s p o r ta t io n  ro u te s  and  n o d es , 

and w ith  g r e a te r  freq u en cy  in the  m o re  am e n ab le  w e s t. T h e re  a r e  two 

la rg e  c itie s  in  th e  reg io n  w hich p e r fo rm  the  fu ll ra n g e  of u rb a n  fu n c tio n s . 

The la r g e s t  in  Chun chon (1970 popu la tion  123, 000), a m a jo r  n o r th -s o u th  

and e a s t-w e s t  h ighw ay junction  and  the  n o r th e rn  te rm in u s  o f the 

Kyongchon ra ilw a y  lin e  f ro m  Seoul. E co n o m ica lly  i t  b e n e fits  f ro m  its  

n e a rn e s s  to the  r e s o u rc e s  of the T a eb aek  R ange and  i t s  lo ca tio n  betw een
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F ig u re  21. - - F a r m s te a d  in  the T aeb aek  M ountains of R eg ion  2. 
The is o la te d  s itu a tio n , s ite  c h a r a c te r is t ic s  and ru d im e n ta ry  n a tu re  
seen  h e re  a re  i l lu s t r a t iv e  of the d is p e rs e d  su b s is te n c e  f a rm s  in  m any  
re m o te  m o u n ta in  a r e a s ,  e sp e c ia lly  in  R eg ions 1, 2 and 3.

F ig u re  22. - -S e ttle m e n t along the W onju-K angnung h ighw ay. This 
v a lle y  in  the T aeb aek  R ange p ro v id e s  a su ita b le  s ite  fo r  a  s m a ll  v illa g e . 
C orn  and b ean s  a re  the p r in c ip a l  c ro p s  in  v iew , and co n ife rs  a r e  the 
dom inan t s lo p e  c o v e r . This was the b e s t  t ra n s -T a e b a e k  ro u te  u n til  1975.
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s e v e ra l  of K o r e a 's  l a r g e s t  h y d ro e le c tr ic  r e s e r v o i r s .  T he o th e r  c ity  is  

•Kangnung (1970 pop u la tio n  75 ,000) w hich  ow es i ts  s tand ing  p r im a r i ly  to 

i ts  s ite  c h a r a c te r i s t i c s .  I t  is  s itu a te d  on the l a r g e s t  p o ck e t o f c o a s ta l 

p la in  (about 100 sq u a re  k ilo m e te rs )  betw een  W onsan in  N o rth  K orea  

and  P ohang  so m e  200 k ilo m e te rs  to the sou th , and  i s  grow ing a s  a 

re g io n a l a d m in is tra t iv e  and  tra n s p o r ta t io n  c e n te r .

T he econom ic  in te g ra tio n  and in te rc o n n e c tiv ity  of R egion 2 

w ith  the r e s t  o f  South K o rea  v a r ie s  c o n s id e ra b ly . A s  could be expected , 

co n n ec tiv ity  i s  p o o r in  the long m ountainous b e lt  w hich  h a s  only two 

ro ad s  c ro s s in g  i t  to the e a s t  c o a s t. One of th e se  i s  the  W onju-K angnung 

highw ay w hose  u p g rad in g  and  paving w e re  co m p le ted  in  1975. The 

w e s te rn  ex te n s io n  of th e  reg io n  h as  abou t a s  co m p le te  a tra n sp o r ta tio n  

n e tw o rk  a s  th e  t e r r a in  w ill a llow  and is  r e a so n a b ly  w e ll connected  to 

the pop u la tio n  c e n te r s  o f the w e s te rn  lo w lan d s. M o d ern  econom ic 

d ev e lo p m en t o f the  re g io n  w as ig n o re d  by the  J a p a n e s e  co lo n ia l g o v e rn 

m en t b e c a u se  of the d iff ic u lt t e r r a in  and the  a v a ila b il i ty  o f b e tte r  

r e s o u r c e s  f a r th e r  n o r th  in  w hat is  now N o rth  K o re a . R ecen tly  d e v e l

oped g o v e rn m en t p lan s , h o w ev er, c a ll  fo r  the  g ra ftin g  of th is  reg io n

w ith  i ts  p o w er, m in e ra l  and  t im b e r  r e s o u r c e s  to the  in d u s tr ia liz in g

11a r e a s  a ro u n d  Seoul and  T aegu .

I t  i s  n o t s u rp r is in g  th a t lan d  occu p an ce  p a tte rn s  in  th is  reg io n  

r e f le c t  the in flu en ce  o r  c o n tro l of t e r r a in  m o re  than  any  o th e r  fa c to r .

 ̂^N ational L and  D evelopm ent P lan : 1972-1981 . p . 202.
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U rb an  and  b u iltu p  u se s  a r e  u n d e rs tan d a b ly  sm a ll in  view  of the s p a rs e  

popu la tion , and the bu lk  of the  a r e a  is  devo ted  to le s s  in te n s iv e  u s e s .  

F o r e s t  o f a l l  ty p es , w hich undoubted ly  in c lu d es  a su b s tan tia l am o u n t of 

s ta t is t ic a l ly  u n re p o rte d  b a r r e n  land , is  the  p red o m in an t co v er. A g r ic u l

tu re  o ccu p ie s  a m in o r, b u t a lw ays im p o rta n t f ra c tio n  of the reg io n , w ith  

a l l  o th e r  c a te g o r ie s  o f u s e  being  n eg lig ib le .

T he in te rp o la tio n  of county  s ta t i s t ic s  and the a n a ly s is  o f im a g e ry

in d ica te  th a t f o re s t  o ccu p ies  f ro m  65 to 80 p e rc e n t o f the  a r e a  a s  one

12m oves f ro m  w e s t to e a s t .  T h e o re tic a lly  th e re  a r e  s tan d s  of m ixed  

f o re s t  of the  p in e -o a k  a s so c ia tio n , but m uch  of th a t cover w as d es tro y ed  

d u ring  th e  K o rean  W ar. I t  h as b een  re p la c e d  by a n a tu ra l  su cc e ss io n  of 

h e rb s  and  s c ru b  grow th , f a s te r  grow ing pine sp e c ie s , and in  som e c a s e s , 

r e fo re s ta t io n  w ith  p u re  s ta n d s .

A bout 75 p e rc e n t of the  reg io n  is  inc luded  in  a  n a tio n a lly  a d m in 

is te r e d  f o re s t  sy s te m  th a t h a s  b een  e s ta b lish e d  to p r e s e rv e  w a te rsh e d s

13
and m an ag e  eco n o m ica lly  v a lu ab le  t im b e r  land  to m e e t long te r m  n eed s . 

C u rre n tly  th e re  a r e  so m e  m a jo r  s tan d s  o f d en se , m a tu re  tim b e r  of s ig 

n ific a n t v a lu e  lo ca ted  in  s e v e ra l  n a tio n a l f o re s t  p r e s e r v e s  in  the T aeb aek  

M oun tains, b u t m uch of the  reg io n  is  s t i l l  being r e fo re s te d  w ith  eco n o m 

ic a lly  u se fu l t r e e s .  M o st com m only  p lan ted  a r e  h y b rid  pine on low er

14s lo p es  and n a tiv e  p ine , f i r  and  la r c h  a t  h ig h e r e lev a tio n s . S ev e ra l

^^F o r e s t r y  S ta t is t ic s :  1973, T ab le  I I -4.

^^F o re s t rv  in K orea, pp. 44-45. ^^Ibid. , p. 43.
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thousand h e c ta re s  a r e  being  re fo re s te d  each  y e a r  in  a long te r m  g o v ern -

15m en t p lan  w hich  is  ex pected  to tak e  a  gen-eration to co m ple te .

A g r ic u ltu ra l  land  in  th is  reg io n  is  a lm o s t ex c lu s iv e ly  cu ltiv a ted , 

a lthough  s e v e ra l  e x p e r im e n ta l c a ttle  fa rm s  have been  e s ta b lish e d  on 

n o n fo re s ted  upland  in  r e c e n t  y e a r s .  The am ount of fa rm la n d  v a r ie s  

f ro m  a h igh  of abou t 15 p e rc e n t  of the  a r e a  in  the south  and w e s t  to a  

low of 10 p e rc e n t in  the n o r th e a s t .  W ithout no tab le  excep tion  the 

sp a tia l and  te m p o ra l p a t te rn s  of cropp ing  a r e  id en tic a l to th o se  d e sc rib e d  

fo r R egion 1, and v a ry  l i t t le  f ro m  th o se  of any m ountainous a r e a  in  

K o rea . K oo 's  study of K o rean  a g r ic u l tu re  found the com m on c h a r a c te r 

i s t ic s  of th o se  reg io n s  to be: (1) the low p e rc en tag e  of a ra b le  lan d , (2)

the low p e rc e n ta g e  of cu ltiv a ted  a r e a  in  paddy, (3) an  a b so lu te  cone e n -

17tra tio n  on food c ro p s , and  (4) the  grow ing of a  w ide v a r ie ty  o f c ro p s .

E ven  in  th is  re g io n  w et r ic e  is  the fav o red  c ro p  and , a s  e l s e 

w h ere , paddy o ccu p ies  the b e s t  lan d  s itu a te d  a s tr id e  o r  im m ed ia te ly  

a d jac en t to d ra in a g e  lin e s  of re a so n a b ly  re lia b le  flow . D ry  o r  upland 

c ro p s  a r e  n o rm a lly  p lan ted  in  long, n a rro w  fie ld s  p a ra lle lin g  d ra in a g e  

l in e s . T hey  a r e  u su a lly  lo c a liz e d , b u t w h ere  s lo p es a r e  gen tle  enough 

they f re q u e n tly  ex tend s e v e ra l  h u n d red  m e te r s  up s lo p es  having  the 

g re a te s t  sun ex p o su re . T he d ra in a g e  o r ie n te d  p a tte rn  of cu ltiv a tio n  is

^^ Ib id . . p. 45.

^^Koo, R eg ional C h a ra c te r is t ic s  of K orean  A g r ic u ltu re , p. 769. 

^'^Ibid. . pp. 371-373.
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F ig u re  23. — C u ltiv a ted  v a lle y  in  the T aebaek  M ountains. This 
s te e p ly  d escen d in g  v a lle y  a t about 1, 000 m e te r s  e lev a tio n  and 40 
k ilo m e te rs  f ro m  the S ea of Jap an  is  ty p ic a l of the la r g e r  cu ltiv a ted  
a re a s  of R egion  2 aw ay  f ro m  the c o a s t. A p e re n n ia l s t r e a m  i r r ig a te s  
the s tr in g  of r ic e  p a d d ie s , and c o rn  and v e g e tab le s  a re  grow n on the 
w ide m a rg in s  of the f lo o r . The m o u n ta in  s lo p e  on the r ig h t show s 
ev idence  of t im b e r  h a rv e s tin g  w ith in  the l a s t  two o r th re e  y e a r s .  The 
r e l ie f  and n a tu r a l  v eg e ta tio n  a r e  s im i la r  to th a t seen  th roughou t m o s t 
of R eg ion  2.
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w hat p ro d u c es  the  l in e a r  lig h t tones in  the d a rk  fac e te d  a r e a s  on 

LiANDSAT im a g e ry  of the reg io n .

R egion  3

T he th ird  land  u se  reg io n  s i ts  n e a r  the  c e n te r  of South K o rea , 

m uch  lik e  a  k ey sto n e  a s tr id e  the in te r io r  ju n c tu re  o f fo u r p ro v in c ia l 

b o u n d a r ie s . I t  in c lu d es  five la rg e  co u n tie s  and  m a jo r  p o rtio n s  o f two 

o th e rs  fo r a  to ta l a r e a  of abou t 7, 300 sq u a re  k i lo m e te r s .  The n o r th 

w e s te rn  lobe o f the reg io n  ex tends up the w e s te rn  f lan k  of the T a eb aek  

R ange and  in c lu d es  two m a jo r  sp u rs  of the T a eb a ek  and  the in te rd ic tin g  

low lands of the Som  R iv e r  b a s in  a ro u n d  the c ity  of W onju. T he so u th 

w e s te rn  lobe  ru n s  down th e  backbone of the S obaek R ange fo r 125 k i lo 

m e te r s  and  in c lu d e s  som e o f the h ig h e s t  and  m o s t fo rm id ab le  m o un ta in s 

on the  p e n in su la . The p h y s ic a l en v iro n m en t is  o th e rw ise  e s se n tia l ly  

the sam e  a s  th a t d e s c r ib e d  fo r R eg ions 1 an d  2.

T he population  d en s ity  fo r  the e n t ire  reg io n  is  about 130 p e rso n s  

p e r  s q u a re  k ilo m e te r ,  b u t w hen the lo c a lly  d en se  population  a ro u n d  

W onju is  excluded , the re g io n a l d e n s ity  d ro p s  to u n d e r 100. T he 

in c re a s in g  su ita b lil i ty  of the t e r r a in  fo r  a g r ic u l tu re  and  u rb an iz a tio n  

in  the so u th e rn  and w e s te rn  p o rtio n s  of the re g io n  is  in d ica ted  by the 

p re se n c e  of l a r g e r  and  m o re  n u m ero u s  tow ns and  c i t ie s .  R egion  3 

co n ta in s th re e  c i t ie s  o f su b s ta n tia l pop u la tio n  and  a r e a .  The la r g e s t  

is  W onju (1970 popula tion  120,000), lo c a te d  in a la rg e  in te rm o n tan e  

v a lle y  hav ing  fa v o rab le  grow ing co n d itio n s . L ike m o s t of the la rg e
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c itie s  o f K o re a , i ts  e a r ly  grow th and  p r e s e n t  s ta tu s  a r e  la rg e ly  a  r e s u l t  

o f i ts  t ra n s p o r ta t io n  hub function . T h re e  n a tio n a l h ighw ays and a  m a jo r  

ra ilw a y  p a s s  th ro u g h  i t .

T he econom y of th is  reg io n  h as  s u b s is te n c e  fa rm in g  a s  i ts  b ro ad  

foundation , bu t lo c a lly  i t  h a s  m a jo r  s tre n g th s  in  m in ing  and r e la te d  in d u s 

t r i a l  a c t iv i t ie s .  T h re e  o f the fou r l a r g e s t  c o n c e n tra tio n s  of m in ing  em p lo y -

18m en t in  K o rea  a r e  lo c a te d  in  the Sobaek R ange . T he m a jo r i ty  of the 

c o u n try 's  co a l an d  iro n  o r e  p ro d u c tio n , la rg e  co p p er d e p o s its , and the 

w o r ld 's  th ird  l a r g e s t  tu n g sten  m in e  a r e  c lu s te re d  in th is  reg io n . The 

m in e ra l  r e s o u r c e s  h av e  a lso  s e rv e d  a s  an  a t t r a c t io n  to tra n sp o r ta tio n , 

and  th is  re g io n  h a s  b een  tie d  to o th e r  re g io n s  v e ry  e ffec tiv e ly  d esp ite  

som e lo c a lly  in a c c e s s ib le  a r e a s .  A s a  co n seq u en ce , th e  c e n tra l  p o rtio n  

o f the reg io n  h a s  one of th e  d e n s e s t  r a i l  and  a l l - w e a th e r  ro a d  n e ts  in  the 

co u n try .

T he lan d  u s e  a s so c ia tio n  w hich  c le a r ly  d is tin g u ish e s  R egion 3 

f ro m  a l l  o th e r s  is  the  la rg e  am o u n t o f b a r r e n  u p lan d s  and  the  high 

p e rc e n ta g e  of la n d  o ccu p ied  by b u rn t- f ie ld  fa rm in g . T he ex ac t a r e a  o f 

th e se  two c a te g o r ie s  is  unknown, b u t m ap  and  im a g e ry  a n a ly s is  r e v e a ls  

h u n d red s  o f s q u a re  k ilo m e te rs  of m oun ta inous t e r r a in  w hich  is  devoid  of 

any s u b s ta n tia l v eg e ta tio n , and m any  h u n d red s  m o re  w hich a r e  cloaked  

in  no m o re  th an  low  sc ru b  grow th . Som e o f the  in d iv id u a l b a r re n s  

occupy  contiguous a r e a s  of n e a r ly  a  h u n d red  s q u a re  k ilo m e te rs .  The

18B a rtz , South K orea, p, 87.
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la c k  of ad eq u a te  su rv e y s  and  the i l l i c i t  n a tu re  of b u rn t- f ie ld  fa rm in g

h av e  a lso  w o rk ed  to k eep  th e  ex ten t o f th is  a c tiv ity  q u es tio n ab le , although

19i t  is  b e liev ed  to h ave  doubled in  a r e a  be tw een  1924 and  1964.

T he focus o f b u rn t- f ie ld  fa rm in g  is  in  the  la r g e  t r a c ts  of pub lic ly  

owned m o u n ta in  land  in  th is  re g io n  and is  p a r t ia l ly  a  consequence of 

r e c e n t  d isp la c e m e n ts  f ro m  n e a r  th e  DM Z. T he s ite  c h a ra c te r is t ic s  

sought by  th e se  f a r m e r s  a r e  no d iffe re n t f ro m  th o se  d e s ire d  by conven

tio n a l f a r m e r s ,  b u t t e r r a in  c o n s tra in ts  u su a lly  fo rc e  th em  to adopt 

d iffe re n t s p a tia l  p a t te rn s .  T h e ir  f ie ld s  a r e  ty p ica lly  lo ca ted  on s lo p es  

w hich w e re  b y -p a s s e d  by  e a r l ie r  g en e ra tio n s  o f f a rm e r s  b e ca u se  they 

w e re  too s te e p  o r  la c k e d  p e re n n ia l s tr e a m s . Som e sm a ll, ru d im e n ta ry  

te r ra c in g  m ay  b e  done along  d ra in ag e  lin e s  to tak e  ad v an tag e  of p e rio d ic  

runo ff and  p re c ip ita tio n . D ry  crop  f ie ld s  a r e  u su a lly  no la r g e r  th an  a  

few ten s  o f s q u a re  m e te r s ,  a r e  i r r e g u la r  in  sh ap e , and  a r e  w idely  

d is p e rs e d  to th e  m o s t advan tageous s ite s  on th e  m o u n ta in  s lo p es . O nce 

e s ta b lish e d  in  a  lo c a tio n , the  f a rm e r s  se ld o m  m ove fa rm s te a d s  o r  fie ld s  

u n le ss  fo rc e d  out by th e  go v ern m en t. S ubsequent dam age to the " fo re s t"  

v eg e ta tio n , then , i s  la rg e ly  in  the fo rm  of conven tional fuel and g re e n  

m an u re  fo rag in g .

T he d is tin c tiv e  sp eck led  o r  s a lt-a n d -p e p p e r  s ig n a tu re  of th is  

reg io n  on s a te ll i te  im a g e ry  can  be a ttr ib u te d  to th is  land  u se  a s so c ia tio n . 

T he g e n e ra lly  v eg e ta te d  up lands p re s e n t  a  d a rk  m a tr ix  w hich is  in te r ru p te d

^^Koo, R eg ional C h a ra c te r is t ic s  of K o rean  A g r ic u ltu re , p . 396.
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F ig u re  24. - -A g r ic u ltu re  and se ttle m e n t n e a r  Wonju. The in te n se  
p r e s s u re  on the cu ltiv ab le  p o rtio n s  of R egion  3, such  a s  the Som  R iv e r  
low lands shown h e re ,  is  i l lu s t r a te d  by the m o sa ic  of f ie ld s  e x ten d in g  
to  the su m m its  of the lo w er h i l ls .

I

F ig u re  25. - -U pland a g r ic u ltu re  e a s t  of Wonju. This is  the kind 
of ex ten s iv e  su b s is te n c e  fa rm in g  w hich h a s  .ra z e d  the up land  fo re s ts  of 
R egion  3. T hese  a r e  s e d e n ta ry  fa rm s te a d s ,  but they  exh ib it few  
d iffe re n c es  in  s ite  o r  q u a lity  f ro m  the re g io n 's  b u rn t- f ie ld  f a rm s .
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by la rg e  b a r r e n s ,  th e  e x ten s iv e  c le a r in g  of f o r e s t  and  b ru sh , and  the 

s c a r s  of f o r e s t  f i r e s  th a t r e s u l t  f ro m  c le a r in g  a tte m p ts . F in e r  p a t te rn s  

a r e  cau sed  by the  d is p e rs e d  p a t te rn  of th e  b u rn t- f ie ld  f a rm s te a d s  and 

f ie ld s .

B u rn t - f ie ld  fa rm in g  and th e  la rg e  am o u n t of b a r r e n s  a r e  u su a lly  

lin k ed  in  d isc u s s io n s  of th is  p a r t  of K o re a , b u t th e  q u es tio n  o f w h ich  w as 

p re s e n t  f i r s t  and  w h at c a u s a l  re la tio n s h ip s  e x is t  m igh t be  a rg u e d . N one

th e le s s ,  th e  g o v ern m en t p o licy  is  to s e d e n ta r iz e  th is  se g m e n t o f the  

popu la tion  and r e s t r i c t  th em  to th e  le s s  dam ag ing  tra d it io n a l  fo rm s  of

a g r ic u l tu r e .  T he n a tio n a l g o v ern m en t is  a lso  sp o n so rin g  a  long te r m

20p ro g ra m  to r e f o r e s t  th e  re g io n .

In  te r m s  of conven tional a g r ic u l tu r e  th e  reg io n  d if fe rs  l i t t l e  

f ro m  the  two p re v io u s ly  d e sc r ib e d . O nly in  th e  la rg e  r iv e r  v a lle y  

a ro u n d  W onju does th e  m u lt i-c ro p  s u b s is te n c e  p a tte rn  fade  in  fav o r 

o f the tra d it io n a l  r ic e -b a s e d  s e m is u b s is te n c e - s e m ic o m m e rc ia l  low land 

fa rm . R eg io n -w id e  no m o re  than  13 p e rc e n t  of the lan d  i s  invo lved  in  

a l l  ty p es o f a g r ic u l tu r e .

R egion  8

F ro m  a po in t 30 k ilo m e te rs  so u th w est of the b o u n d a ry  of Region 

3, th is  reg io n  ju ts  so u th w estw ard  in  two p ro n g s  along th e  p a r a l le l  ax es  

of the  Sobaek and  N oryong R an g es. I t  r e a c h e s  175 k i lo m e te rs  to th e  . 

c o a s ta l p la in s  and  in c lu d es  the  h ig h e s t an d  so m e  of th e  m o s t sp e c ta c u la r

^^F o re s trv  in K orea , pp. 44-45
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t e r r a in  in  South K o re a . G eo lo g ica lly  and, p h y s io g ra p h ic a lly  i t  i s  id e n tic a l

to R egion  3 fo r  m o s t p u rp o se s  of c o m p a riso n . Only th e  in te rm o n tan e

b a s in s  and  s t r e a m  v a lle y s  a r e  som ew hat le s s  ex p an siv e . I t  a lso  h as  a

m u ch  m ild e r  c lim a te  b e c a u se  of i t s  lo w er la titu d e  and  p ro x im ity  to

c o a s tlin e s . T he n o r th e rn  h a lf  o f the  reg io n  ex tends f ro m  the Dwa th rough

21
th e  Cwa c lim a te  zone, w h ile  the so u th e rn  h a lf  is  e n t ire ly  Cfa.

R egion  8 i s  a  l a r g e  a r e a  of o v e r  9, 000 s q u a re  k ilo m e te rs  w hich 

s i t s  a s t r id e  th e  m o u n ta inous b o u n d a rie s  of s ix  of the  e ig h t p e n in su la r  

p ro v in c e s  and  v iv id ly  i l l u s t r a t e s  th e  p h y s io g ra p h ic  n a tu re  of tra d it io n a l  

K o re an  p o li t ic a l  b o u n d a r ie s . I ts  boundary  i s  a b ru p t in  th e  w e s t w h ere  i t  

m e e ts  the  b ro a d  e ro s io n a l p la in s , som ew hat le s s  obvious along  the h illy  

e a s te rn  s id e , and  v isu a lly  su b tle  a long  the n o r th e rn  an d  so u th e rn  m o u n 

ta in  b o u n d a rie s .

T he s im ila r i ty  of a l l  fo u r of th e  m ountainous re g io n s  is  re f le c te d  

in  th e  fa c to r  s c o re  m a tr ix ,  b u t th e  lik e n e ss  is  e s p e c ia lly  s tro n g  betw een  

th is  re g io n  and  R eg ion  3. T hey  a r e  both  in te r io r  re g io n s  sh a rin g  the 

sa m e  m o u n ta in  ra n g e  in  c lo se  p ro x im ity , an d  th e ir  re m a rk a b ly  s im ila r  

g ro s s  lan d  u s e  p a t te rn s  w e re  no t u n ex p ec ted . H idden w ith in  the fac to r  

s tru c tu re ,  h o w ev er, is  a  b a s ic  d iffe re n c e  w hich  im p a c ts  h e av ily  on th is  

r e g io n 's  d ev e lo p m en t. T h a t d iffe re n c e  is  the  a b se n c e  of any m a jo r  

m in in g  c e n te r s  in  R egion  8 to s e rv e  a s  the n u c le i fo r  u rb a n  a g g lo m e ra tio n , 

a g r ic u ltu a a l s tim u la tio n , o r  the  a t tr a c t io n  of m o d e rn  tra n s p o r ta t io n

^^M cC une, C lim a tic  R eg ions; D elin ea tio n , p . 14.
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connections w ith  th e  r e s t  of the  coun try . A s a r e s u l t ,  th is  la rg e  reg io n  

is  la rg e ly  b y p a sse d  and  n e g le c te d  by the n a tio n 's  t r a f f ic .  The only 

paved ro ad w ay  in  th e  re g io n  is  a sh o r t, re c e n tly  paved  seg m en t con - '' 

n ec tin g  K w angju w ith  the so u th e rn  co as t. L im ite d  d i r t  ro a d s  th rough  

n a r ro w  v a lle y s  co m p le te  the c o a rs e  tra n s p o r ta t io n  n e t.

T he popu la tion  is  s e ttle d  in  sm a ll v illa g e s  o f a  few dozen 

fa m ilie s  a long  the  v a lle y s  w hich p ro v id e  w a te r  and  ro a d  o r  t r a i l  s e r v 

ice , b u t the s e tt le m e n ts  a r e  d is p e rs e d  g r e a te r  than  an y w h ere  e lse  in  

the co u n try . O v e r m uch  o f the re g io n  th e re  a r e  ten  o r  m o re  k ilo m e te rs  

se p a ra tin g  s e tt le m e n ts ,  includ ing  th o se  a long  v a lle y  tra n sp o r ta tio n  

ro u te s . T h e re  a r e  no p ro p e r  c i t ie s  in  the re g io n , an d  only  M uju and 

K urye w ould be c la s s i f ie d  a s  la rg e  tow ns. N e ith e r  o f th em  h as  any 

no tab le  re g io n a l fun ctio n  o r  s itu a tio n .

T he s p a tia l  p a t te rn s  of a g r ic u l tu r a l  lan d  u se  a r e  c o n s is te n t

w ith  th e  o th e r  m o u n ta in o u s a r e a s .  The r a t io  o f c u ltiv a ted  to to ta l a r e a

a v e ra g e s  18 p e rc e n t,  w ith  25 to 35 p e rc e n t in  r ic e ,  30 p e rc e n t in  b a r le y ,

and abou t 20 p e rc e n t  in  soybeans and w heat. T he n o r th e rn m o s t coun ties

of the re g io n  w h e re  cond itions d ic ta te  a  s t r i c t  su b s is te n c e  econom y

s p lit  th e ir  a c r e a g e  fa ir ly  evenly  betw een  fo u r o r  five  c ro p s , w hile in

the sou th  the tw o -c ro p  r ic e -n a k e d  b a r le y  a s s o c ia t io n  o ccu p ies  75

22p e rc e n t of th e  cu ltiv a ted  a r e a .

F o r e s t  lan d  by o ffic ia l defin ition  o ccu p ie s  67 p e rc e n t o f the

^^Koo, R eg io n a l C h a ra c te r is t ic s  o f K o rean  A g r ic u ltu re , p. 480.
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F ig u re  26, - -L an d  u s e  in  the so u th e rn  Sobaek R ange. This v iew  
i l lu s t r a te s  the p h y s ic a l lan d scap e  of R egion  8 and the m o re  in ten siv e  
a g r ic u l tu r a l  a c tiv ity  than  is  g e n e ra lly  se en  in  the n o r th e rn  m ountainous 
re g io n s . In th is  June scene  b a r le y  is  being  h a rv e s te d , and w ill be 
follow ed by  th e  r ic e  a lre a d y  s e v e ra l  c e n tim e te rs  ta l l  in  the seed b ed s 
seen  in  the fo re g ro u n d . The c lim a te  of so u th e rn  R egion 8 en co u rag es  
m u ltip le  c ro p p in g  and h i l l  slope te r ra c in g  se ld o m  se e n  in  R egions 1,
2 o r 3. Note the s p a rs e n e s s  and s tu n ted  s ta tu re  of the " fo re s t"  co v e r .
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re g io n a l a r e a ,  a  som ew hat s m a lle r  am o u n t than  in  th e  m o re  n o r th e r ly  

m ountainous re g io n s . T he q u a lity  o f the  f o r e s t  co v er a p p e a rs  to be 

the lo w es t of any  reg io n  p re v io u s ly  d is c u s s e d  even though b u rn t- f ie ld  

fa rm in g  is  n o t a  s ig n if ic a n t p ro b le m . T he b u lk  of the  co v er is  v e ry  

s p a rs e ,  s tu n ted  n a tiv e  p ine and sc ru b  oak, w ith  o c c a ss io n a l p a tch es  of 

bam boo, b la c k  lo c u s t  and o th e r  f a s t  grow ing deciduous sp e c ie s  a t  

lo w er e le v a tio n s . A s a  re m e d y  the g o v ern m en t h a s  included  th is  e n t ire  

re g io n  in  the  sa m e  re fo re s ta t io n  p ro g ra m  being  ap p lied  to Region 3.

T ra n s itio n a l  A g r ic u ltu re  R egions 

R egion 4

T h is  fo u rth  re g io n  p re s e n ts  a  g r e a te r  v a r ie ty  and b a lan ce  of 

lan d  u se  than  have any  of the th re e  m oun ta inous reg io n s  p re v io u s ly  

d isc u s se d  and  s e rv e s  a s  a  tra n s i t io n  to the la rg e ly  a g r ic u l tu ra l  w es t.

I t  in c lu d es  the m a jo r ity  o f both  N o rth  and  South Chun g chon p ro v in c es  

w ith  an  a r e a  of a p p ro x im a te ly  12, 000 sq u a re  k i lo m e te rs , and c lo se ly  

a p p ro x im a te s  the K um  R iv e r d ra in ag e  b a s in . The la n d sc ap e  can  be 

c h a ra c te r iz e d  a s  low  m oun ta ins of com plex  p a tte rn  w hich  a r e  in te r ru p te d  

by m any  sm a ll, e longated  s tr e a m  v a lle y s  w ith  ty p ica l a r e a s  of a  few 

sq u a re  k i lo m e te rs . T h e re  a r e  a lso  a  few la rg e  in te rm o n tan e  v a lle y s , 

a p p a re n tly  fo rm ed  by d if fe re n tia l e ro s io n , w hose a r e a s  of up to abou t 

a  hun d red  sq u a re  k ilo m e te rs  of le v e l land  and  deep  so ils  m ake  them

^^F o re s trv  S ta tis tic s : 1973, Table II-4 .
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a g r ic u l tu r a l  and popu la tion  c e n te r s  of the re g io n .

T he u p lan d s, w hich  fo rm  a s o r t  of f ra m e  o r  m a tr ix  fo r the 

reg io n , a r e  c o v e re d  w ith  s tan d s  of m ixed  f o r e s t  w ith  so m e h a rv e s tin g  

p o ten tia l in  the s p a rs e ly  popu la ted  e a s t .  The lo w er and  m o re  d is c o n 

tinuous h i l ls  a ro u n d  the w e s te rn  low lands, on the o th e r  hand, have long 

s in ce  had  th e ir  n a tu r a l  f o r e s t  rem o v ed . M any of th e se  lo w er " fo r e s ts "  

a r e  s t i l l  u se d  fo r fu e l and  co m p o st fo rag ing  by low land se ttle m e n ts  and 

a r e  co v e red  w ith  no th ing  b u t s c ru b  oak and s tu n ted  p in e . In c re a s in g  

g o v ern m en t a c tio n  an d  pub lic  education , h o w ev er, h a s  p ro d u ced  la rg e  

a r e a s  o f hom ogeneous p ine  p lan ta tio n s  in  r e c e n t  y e a r s .  A c ro s s  the 

reg io n  the  ra tio  o f f o r e s t  lan d  to to ta l a r e a  v a r ie s  f ro m  50 to 76 p e rc e n t 

in  a c co rd an ce  w ith  the  te r r a in .  T he g e n e r ic  co m p o sitio n  a v e ra g e s  46 

p e rc e n t co n ife ro u s , 35 p e rc e n t m ixed , and 8 p e rc e n t d ec id u o u s.

T he am o u n t of lan d  u n d e r cu ltiv a tio n  is  a lso  c o n s tra in e d  by the 

topography  and c o v e rs  an  a v e ra g e  of 27 p e rc e n t  of the re g io n a l a r e a .  

S u b sis ten ce  fa rm in g  o ccu p ie s  a l l  of the s m a lle r  v a lle y s  th roughou t the 

m ountains, w h ere  th e  land  u se  and cropping  p a t te rn s  a r e  l i t t le  changed 

fro m  p re v io u s  d e s c r ip t io n s .

A s one m o v es  w e s tw a rd  into the a r e a  o f m o re  ex ten s iv e  v a lley s  

and p la in s  the a r e a  o f r ic e  cu ltiv a tio n  con tinues to in c r e a s e  to n e a r ly  

60 p e rc e n t of the a c re a g e  a t  the expense of the com m on b a r le y  a c re a g e . 

N e a r the w e s t c o a s t  w h e re  the c lim a te  changes into a Cwa type, naked

24lbid.



150

F ig u re  27. - -T h e  lan d sc ap e  of R egion  4. This a e r i a l  v iew  so u th w est 
of Chonan i l lu s t r a te s  the m ix  of low  fo re s te d  m o u n ta in s , cu ltiv a te d  v a lle y s , 
a g g lo m e ra te d  s e tt le m e n ts , and t ra n s p o r ta t io n  ro u te s  w h ich  e x is ts  in  m o s t 
of the reg io n .

F ig u re  28, - -  C u ltiv a tio n  in  the  South H an d ra in ag e  b a s in . T his 
scen e  con ta in ing  m o d e rn  co n so lid a ted  r ic e  p ad d ies  in  th e  n o r th - c e n tr a l  
p o rtio n  of R egion  4 i l lu s t r a te s  the p red o m in a n t la n d sc a p e  of the la r g e r  
r iv e r  v a lle y s .
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b a r le y  s ta r t s  to re p la c e  the  le s s  d e s ira b le  com m on v a r ie ty .  T h e re  is  

a lso  a  d ra m a tic  in c r e a s e  in  the am o u n t of land  w hich  is  fully  i r r ig a te d  

and  d o u b le -c ro p p e d  w ith  b a r le y  o r  so m e o th e r  c ro p  a f te r  r ic e  h a rv e s tin g . 

T he a v a ila b il i ty  of w a te r  and  the lo n g e r grow ing se a so n  allow  a s  m uch  a s

25
85 p e rc e n t o f  the  u p land  and 35 p e rc e n t of the paddy to be d o u b le -c ro p p ed .

T he a g r ic u l tu r a l  p ro d u c tiv ity  of R egion  4 and  i t s  s itu a tio n  a s t r id e  

the lo g ic a l l in e s  of m o v em en t betw een  Seoul an d  the o th e r  m a jo r  popu

la tio n  c e n te r s  in  South K o rea  have co n trib u ted  to the  re g io n 's  econom ic 

d ev e lo p m en t and  n a tio n a l in te g ra tio n . M o st o f the n a tio n 's  m a jo r  t r a n s 

p o r ta tio n  a r t e r i e s  p a s s  th ro u g h  th is  reg io n , and  they  have had a su b r 

s ta n tia l  im p a c t on th e  expansion  of the u rb a n -b u iltu p  a s so c ia tio n  of land  

u s e s .  T he co m p le tio n  of an  e x p re ss  h ighw ay b e tw een  Seoul, T aejo n , and 

P u sa n  h as  le d  to the  ra p id  expansion  of se c o n d a ry  s e c to r  econom ic a c t iv 

i t ie s  a long  th a t  c o r r id o r .

T he  popu la tion  d en sity  ra n g e s  f ro m  200 to 350 p e rso n s  p e r  sq u a re  

k ilo m e te r ,  and  th e  re g io n  h as  s e v e ra l  la r g e  tow ns and  c itie s  re g u la r ly  

d is tr ib u te d  a c r o s s  i t s  a r e a .  The la r g e s t  is  T ae jo n  (1970 population  

415 ,000), the  s ix th  ran k in g  c ity  in th e  co u n try  and  th e  m a jo r  n o r th -so u th  

tra n s p o r ta t io n  focus fo r  c ro s s in g  th e  Sobaek R ange to a l l  o f so u th e rn  

K o rea . M o st o f th e  o th e r  u rb an  a r e a s  a ls o  h av e  tra n sp o r ta tio n  and 

a d m in is tra t iv e  fu n c tio n s , bu t v e ry  l i t t le  in d u s tr ia l  developm en t. A ll 

o f the u rb a n  p la c e s  a r e  re a so n a b ly  w ell connected  w ith  su rfa c e  ro u te s .

^^K oo, R eg io n a l C h a ra c te r is t ic s  o f K o rean  A g r ic u ltu re , p. 532.



152

Region 5

The l a r g e s t  land  u se  reg io n  in  K o re a  o ccup ies  the g re a t N aktong 

R iv e r  b a s in  of the  so u th ea st. I t  h a s  an  e a s t  to w es t span w hich a v e ra g e s  

ISO k ilo m e te rs ,  and  i t  ex tends fro m  the 35th to the 37th p a ra l le l  o f 

la titu d e  to en co m p ass  an  a r e a  o f n e a r ly  20, 000 sq u a re  k ilo m e te rs .  I ts  

n o r th e rn  and  w e s te rn  b o u n d aries  a r e  m a rk e d  by the T aebaek  and Sobaek 

M ountains w h e re  the lan d scap e  change is  obv ious. The b o u n d aries  w ith  

c o a s ta l R egion  10 and  n e s te d  R egion 13 a r e  le s s  d is tin c t v isu a lly  and  

re q u ire  re fe re n c e  to tab u la r  d a ta  to ju s tify . M o st of N o rth  and South 

K yongsang p ro v in c e s  a r e  included  in the re g io n , and it  con tains a w ide 

d iv e rs i ty  of p h y s ic a l and  c u ltu ra l la n d sc a p e s .

T he p h y s ic a l foundation of th e  re g io n  is  unique in  K o rea  in  th a t 

i t  is  e n tire ly  u n d e rla in  by s e d im e n ta ry  s t r a ta .  M assiv e  b eds o f s a n d 

sto n e , sh a le , m u d sto n e , and c o n g lo m era te  have been g rad u a lly  e lev a ted  

in  the e a s t  and  w a rp e d  by tec to n ic  a c tiv ity . The Naktong R iv e r  and 

i ts  m a jo r  t r ib u ta r ie s  a r e  an te  ced an t s tr e a m s  w hich have w orked  on th e se  

beds to p ro d u ce  a  new  i te ra tio n  of a  fu lly  m a tu re  fluv ia l la n d sc a p e . A l

though s e v e ra l  a r e a s  of high peak s  re m a in , m o s t of the reg io n  h a s  been  

red u ced  to a  m onotonous sea  of low , rounded , h il ls  and m o u n ta in s , and 

n a rro w  s t r e a m  v a lle y s . The d ra in ag e  d en s ity  is  v e ry  h igh , but the  p a tte rn  

v a r ie s  f ro m  en tren c h e d  m e a n d e rs  on m any  of the m a jo r  s tre a m s  to 

s tru c tu ra l ly  co n tro lled  t r e l l i s  p a tte rn s  fo r m an y  of the low er o rd e r

^^A n O utline of the G eologv o f K o rea  (Seoul: G eo log ical S urvey  
of K o rea , • 1956), p . 17.
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s t r e a m  s y s te m s . A s a  r e s u l t ,  th e r e  is  s t i l l  v e ry  l i t t le  le v e l land  in  

th is  re g io n . E ven  the  v a lle y  flo o r of the  m ean d erin g  N aktong R iv e r , 

th e  lo n g e s t in  South K o rea , is  se ld o m  m o re  than a  few  h u n d red  m e te r s  

w ide . T h e  re g io n  h as  a  Cfa c lim a te  a long the c o as t and  m uch  of the 

sou th , Cwa in  a  b ro ad  b e l t  a c r o s s  the  c e n te r , and  a  Dwa c lim a te  in  the 

n o r th e rn  in te r io r .

B e c a u se  of the s iz e  of R egion 5, i ts  land  u se  p a t te rn s  a r e  

so m ew h at m o re  d ifficu lt to c h a ra c te r iz e  than th o se  o f o th e r  reg io n s . 

C on seq u en tly , g e n e ra liz a tio n s  a r e  le s s  p r e c is e  and  d e s c r ip tiv e  of any  

s m a ll fa c e t  o f the a r e a  than  m ig h t be d e s ira b le . T he re g io n 's  co m 

p lex io n  r e s u l t s  m o re  f ro m  w hat i s  n o t in  the  re g io n  than  f ro m  w hat i s .
r

T h e m o s t  l ik e ly  " c o re "  of th e  re g io n  w ould have to be  the low land a long

th e  N aktong R iv e r and one o r  two of i ts  m a jo r  t r ib u ta r ie s .  T he re m a in d e r

of the  re g io n  exh ib its  t ra n s i t io n a l  land  u s e s  f ro m  a d ja c e n t m ountainous

and  c o a s ta l  zones.

T he N aktong v a lley  s tr e tc h e s  som e 180 k ilo m e te rs  f ro m  the

n o r th e rn  m ountainous fr in g e  of th e  re g io n  to the  so u th e rn  co a s t. I t  has

b een  a  fo ca l po in t o f K o rean  s e tt le m e n t and c iv iliza tio n  s in c e  the fo u rth  

27c en tu ry  B . C. I t  i s  a  s tro n g  a g r ic u l tu r a l  a r e a  w ith  a m o d e ra te  popu

la tio n  d en s ity  o f about 220 p e rso n s  p e r  sq u a re  k ilo m e te r . A s a c o n s e 

q uence , the  p red o m in an t s e tt le m e n t p a tte rn  is  one of la rg e  n u m b e rs  of 

even ly  sp aced , sm a ll fa rm in g  v il la g e s , and o c cas io n a lly , la rg e  s e rv ic e

^^Zaichikov, G eography of K orea, p. 127.
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F ig u re  29. - -T h e  m id d le  N aktong b a s in . T h is  p o r tio n  of the  
b a s in  abou t 60 k i lo m e te rs  n o r th  of T aegu  i l lu s t r a te s  the " c o re "  o f 
R egion 5. T he la n d fo rm s  a r e  subdued, co v ered  w ith  th in  v eg e ta tio n , 
and  have a  h igh  d ra in a g e  d en s ity . M a n 's  p re s e n c e  and s e v e re  im p a c t 
on the lan d scap e  a r e  obv ious. A g r ic u ltu ra l  im p ro v e m en ts  in  the fo rm  
of c an a ls , r e s e r v o i r s  and  re c ta n g u la r  f ie ld s  can  b e  se en  on the  flood - 
p la in  in  the fo reg ro u n d .
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c e n te r s .  T h e se  a r e  co n n ec ted  to each  o th e r  by a  n e tw o rk  of unpaved 

ro a d s .

The few m o d e rn  tra n s p o r ta t io n  lin k s  w hich  c ro s s  o r  p a s s  n e a r  

the  N aktong a r e  e i th e r  in te r r e g io n a l  ro u te s  o r  co n n ec t in te r io r  s e rv ic e  

c e n te r s .  N e ith e r  the  N aktong n o r  any of i ts  t r ib u ta r ie s  a r e  n av igab le  

to any  type o f v e s s e l  b e c a u se  of th e ir  s e a so n a l flow  and  sh ifting , 

san d -ch o k ed  ch an n e ls . I t is  n o t s u rp r is in g , th en , th a t th e re  is  only 

one la rg e  tow n o r  c ity  a long  th e  e n tire  c o u rse  of the  r iv e r ,  and  i t  is  

the lan d  t ra n s p o r ta t io n  node and  a d m in is tra tiv e  c e n te r  o f A ndong on the 

u p p e r r e a c h e s .

E ls e w h e re  in  the  re g io n  u rb a n iz a tio n  h as  p ro g re s s e d  l i t t le  

f a r th e r  and  th e re  a r e  s t i l l  on ly  s ix  c itie s  w ith  po p u la tio n s  in  e x c e s s  of 

50, 000 in  th is  re g io n  of 4. 3 m illio n  p e rs o n s .  A ll of the  c it ie s  a r e  

re g io n a l tra n s p o r ta t io n  an d  m a rk e t  c e n te r s ,  b u t only  two a r e  m o re  than  

25 k ilo m e te rs  f ro m  the  c o a s t. The l a r g e s t  c ity  is  U lsan  (1970 popu la tion  

160, 000) w ith  a  new ly  expanded p o r t  fa c ility  an d  h eavy  in d u s tr ia l  b a se . 

T aegu  (1970 popu la tion  1. 1 m illio n ) and  i ts  im m e d ia te  su rro u n d in g s  l ie  

a t  the  v e ry  c e n te r  o f the  re g io n , b u t fo r the  p u rp o se s  of th is  s tudy  th a t 

in d u s tr ia l  c ity  w as c la s s if ie d  a s  a  s e p a ra te  h igh ly  u rb a n iz e d  reg io n  

T h e re  is  no o th e r  a p p re c ia b le  m an u fac tu rin g  a c tiv ity  o r  em p lo y m en t 

in  the re g io n  ex cep t in  P ohang  and  the im m e d ia te  s p h e re  of P u sa n .

T h a t s itu a tio n  is  r e sp o n s ib le  fo r  th e  c o n s is te n tly  n eg a tiv e  s c o re s  fo r 

F a c to r s  2 and  8 ex cep t a ro u n d  the P u sa n  u rb an  re g io n  w h ere  the l a t t e r  

fa c to r  is  lo c a lly  s tro n g .
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O n e-fif th  o f the land  in  th is  reg io n  is  c u ltiv a te d  and  a g r ic u ltu re  

is  the econom ic m a in s ta y . T he e n tire  re g io n  is  n o ted  fo r  its  em p h asis  

on food g ra in s ,  and  th e  N aktong R iv e r v a lle y  is  a lso  a  lead in g  f ru i t  

g row ing  a r e a .  R ic e  n a tu ra l ly  fo rm s  the  foundation  of the  food g ra in  

a s so c ia tio n , b u t i t s  dom inance  is  ch a llen g ed  by b a r le y  m o re  than  a n y 

w h e re  e ls e  on th e  p e n in su la . T he m oun tainous t e r r a in  a ro u n d  the 

re g io n  b lo ck s  the p re v a ilin g  m o is tu re  b e a r in g  w inds and  c a u se s  the 

N aktong b a s in  to re c e iv e  o n e - th ird  le s s  p re c ip ita tio n  than  the  n a tio n a l 

a v e ra g e . The p re c ip ita tio n  re g im e  and  the  p o o rly  fo re s te d  w a te r 

sh ed s  have  h e lp ed  m ak e  th is  one of the  l e a s t  i r r ig a te d  re g io n s  in  South 

K o re a . B a r le y  is  th e re fo re  the p r im a ry  c ro p  w ith  w heat o r  soybeans 

o v e r  la rg e  a r e a s  o f undependab le  w a te r  supply , and  i t  is  w idely  

d o u b le -c ro p p e d  b eh ind  r ic e  in  d ra in e d  p a d d ie s . T he h a rv e s te d  a r e a s  

of the two c ro p s  a r e  n e a r ly  equal, and each  o ccu p ie s  b e tw een  35 and 

45 p e rc e n t  of the  c u ltiv a te d  lan d  a r e a  in  the  reg io n . T h e se  conditions 

a r e  re f le c te d  in  th e  h igh  s c o re s  fo r F a c to r  5 and  th e  m ix ed , bu t r a th e r  

low  s c o re s  fo r the  low land  a g r ic u l tu re  a s s o c ia tio n  r e p re s e n te d  by 

F a c to r  2. The up land  sp e c ia liz a tio n  on b a r le y  is  su b s ta n tia te d  by the 

low  s c o re s  fo r F a c to r  3.

T he o th e r  d is tin c tiv e  com ponent of a g r ic u l tu r a l  land  u se  in  

R egion 5 is  the t r e e  f ru i t  s e c to r  w hich s p e c ia liz e s  in  ap p le  grow ing, 

b u t a lso  ra n k s  h igh  in  p e a r  o rc h a rd s .  M o re  than  60 p e rc e n t of the

28ibid.
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F ig u re  30. - -N a m  R iv e r v a lley  lan d sc ap e , 
t r ib u ta ry  v a lley s  in  the so u th e rn  N aktong b as in , 
and the r ic e  seed b ed s  w ill soon be tra n sp la n te d , 
of the u p lan d s.

This is  one of the la rg e s t  
B a rley  is  being  h a rv e s te d  
Note the poor ap p ea ran ce

F ig u re  31. - -T h e  so u th e rn  T aebaek  R ange. Low, th in ly  c lad  
m o u n ta in s  of low  u til i ty  and popula tion  d e n s ity  co m p rise  m uch  of 
n o r th e a s te rn  R egion 5. T his a r e a  is  ad jac en t to the e a s t  c o a s t n e a r  
Pohang,
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ap p le s  and p e a r s  o f K o rea  a r e  grow n on th e  sandy banks of th e  N ak tong 's  

m id d le  c o u rse . T he re a so n s  fo r th is  d is tr ib u tio n  a r e  a s  m uch  h i s 

to r ic a l  a s  econom ic  o r  p h y sica l, and they  da te  fro m  th e  in tro d u c tio n  of

W e s te rn  v a r ie t ie s  o f f ru i t  t r e e s  to the a r e a  a ro u n d  th e  tu rn  o f the

30tw en tie th  c e n tu ry . D esp ite  th e ir  v e ry  sm a ll sh a re  o f the reg io n a l 

a r e a ,  the  o rc h a rd s  a r e  the  m o s t consp icuous e le m e n t of lan d  u se  on 

co lo r, in f r a r e d  im a g e ry  of the a r e a .

N o m in a l f o r e s t  is  the m o s t ex ten s iv e  land  co v er in  th e  reg io n , 

occupying the  n a tio n a l a v e ra g e  of 66 p e rc e n t  of the  a r e a .  T he h ig h e r 

m o un ta in s along  th e  in te r io r  boundary  an d  in  the n o r th e a s t  h ave  m o d e s t 

c o v e rs  o f m ix ed  f o r e s t  w hich a r e  re f le c te d  in  the  p a tte rn  of s c o re s  fo r  

F a c to r  6. T he re m a in d e r  of the  r e g io n ’s up lands a r e  co v ered  w ith  the 

sam e  th in  n a tiv e  p in es  and h e rb ac eo u s  p la n ts  seen  e lse w h e re . The 

o ffic ia l c la s s if ic a tio n  of 95 p e rc e n t of th is  co v er a s  t ru e  f o r e s t  r e s u l ts  

in  som e lo c a lly  p ro m in en t s c o re s  fo r F a c to r s  5, 6 and  9, b u t v is i ts  to 

the  re g io n  c o n firm  i t s  rig h tfu l p la c e  in  th e  b a r r e n  lan d  cover ca te g o ry .

T he fu tu re  ho lds l i t t le  change in  s to re  fo r R egion  5 excep t in  

the c o a s ta l zone. E v e ry w h ere  e ls e  th e  N a tio n a l L and  D evelopm ent 

P la n  fo r  th e  n e x t decad e  ca lls  fo r  th e  continued im p ro v e m e n t of the  

food g ra in  p ro d u c tio n  b a se . F u n d am en ta l im p ro v em en ts  in  i r r ig a t io n  

f a c i l i t ie s ,  fa rm la n d  conso lidation , m ech an iza tio n , and  fa rm  ro ad

^^Koo, R eg ional C h a ra c te r is t ic s  of K orean  A g r ic u ltu re , p. 231. 

^ ^ B a r tz , South K o re a , p. 166.
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c o n s tru c tio n  a r e  ex p ec ted  to in c r e a s e  c ro p  y ie ld s  and  r u r a l  incom e

le v e ls .  A long the c o as t, h o w ev er, ac tio n  h a s  a lr e a d y  been  in itia te d

to develop  s e v e ra l  m a jo r  in te rn a tio n a l t r a d e  and  in d u s tr ia l  c e n te rs

31in  a  100 k ilo m e te r  long a r c  c e n te re d  on P u sa n . A lthough only U lsan  

is  in c lu d ed  in  th a t zone, the developm en t of the zone w ill m ake m a jo r 

and  fu n d am en ta l changes in  the  so u th e rn  h a lf  of th e  re g io n  n o t unlike 

th o se  th a t have  o c c u r re d  in  the reg io n  su rro u n d in g  Seoul.

R egion 12

Lying 80 k ilo m e te rs  sou th  of the K o rean  p e n in su la 's  so u th 

w e s te rn  tip  i s  the is la n d  reg io n  of Cheju w hose lan d  u se  p a tte rn s  a r e  

t ra n s it io n a l ,  y e t in  m a rk e d  c o n tra s t  w ith  th e  r e s t  o l  che co u n try . The 

is la n d  is  a  g eo lo g ica lly  youthfu l, bu t in ac tiv e  c o m p o site  volcano w ith  an  

a r e a  of 1, 830 sq u a re  k i lo m e te r s .  I t h as  a co n cav e  up w ard  p ro file  w hich 

r i s e s  to an  e lev a tio n  o f 1, 950 m e te r s .  E x c e p t fo r the  c e n tra l  cone and  

a  few m in o r e ru p tiv e  f e a tu re s  n e a r  the b a se  th e re  is  v e ry  l i t t le  re l ie f .  

T he su rfa c e  d ra in a g e  i s  conducted  by a d e n se , r a d ia l  n e tw o rk  of low 

o rd e r  s tr e a m s  of u n re lia b le  flow . T he is la n d  is  sw ep t by th e  w arm  

T su sh im a  C u r re n t w hich  s tro n g ly  in flu en ces  the  Cfa c lim a te  sh a re d  by 

Cheju and the  p e n in su la 's  so u th e rn  co as t.

T he fa c to r  s c o re  m a tr ix  fo r the  reg io n  show s som e c o n tra s tin g  

e x tre m e s  in land  u se  a s so c ia tio n s  betw een  th e  n o r th e rn  and so u th ern  

h a lv e s  o f the  is la n d . Som e o f th e se  can be ex p la in ed  by the p re se n c e

^^N ational Land D evelopm ent P la n : 1972-1981. pp. 207-211.
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o f a  la rg e  u rb a n  a r e a  on the n o r th e rn  c o a s t, w h ile  o th e rs  a r e  thought 

to be  co n seq u en ces  of h is to r ic a l  a c c id e n t r a th e r  than  su b reg io n a l 

p h y s ic a l o r  c u l tu ra l  d if fe re n c e s . T he s e t  o f com m on q u a lit ie s , h o w ev er, 

w h ich  d is tin g u ish e s  the  reg io n  is  the  w e ak n e ss  of the  low land a g r ic u l 

tu r a l  a s s o c ia tio n  and g re a t  s tre n g th  in  th e  u p land  a g r ic u l tu ra l  and  

b a r r e n  u p lan d s a s so c ia tio n s .

A lthough th e  is la n d  h as  a  n e a r ly  p e r fe c t  c lim a te  fo r the K o rean  

com p lex  o f r ic e  c e n te re d  low land a g r ic u l tu r e ,  i t  i s  of n eg lig ib le  im p o r t 

an ce  b e c a u se  th e  v o lcan ic  ro c k  and so ils  can n o t r e ta in  su ffic ien t su rfa c e  

w a te r .  A s a  co n seq u en ce  ju s t  2 p e rc e n t  o f th e  is la n d 's  cu ltiv a ted  lan d  

(20 p e rc e n t  o f th e  reg io n ) is  occup ied  by paddy. A s in  R egion 11, upland  

c ro p s  f i l l  m uch  of the void  in  r ic e  p ro d u c tiv ity . T he n a tu re  o f th o se  

c ro p s  i s  a ffe c te d  by the  re g io n 's  iso la tio n  a s  m uch  a s  the  p h y s io lo g ica l 

a r id i ty ,  and  w h at a r e  e lse w h e re  known a s  " in su ra n c e  c ro p s"  a r e  s ta p le s  

on C heju  Is la n d . N aked  and  com m on b a r le y  c o m p ris e  51 p e rc e n t of the 

h a rv e s te d  a r e a ,  sw ee t p o ta to es  a ro u n d  20 p e rc e n t  and  m ille t  16 p e rc e n t. 

O nly the  g e n e ra lly  low  s ta te  of a g r ic u l tu r e  and  i t s  s m a ll  s h a re  of the  

re g io n a l a r e a  p re v e n t th is  f ro m  being  the  lead in g  upland  c ro p  reg io n .

T he  s p a tia l  p a t te rn  o f cu ltiv a ted  lan d  u s e  on Cheju d iffe rs  

ra d ic a l ly  f ro m  e lse w h e re  in  the  co u n try  b e c a u se  the c o n s tra in ts  of 

to pography  and  the a t t r a c t io n  of d ra in a g e  l in e s  a r e  v ir tu a lly  a b se n t.

T he r e s u l t  in  a  q u il t- l ik e  p a tte rn  of co m p ac t, in te r lo c k in g  polygons 

co m p le te ly  co v erin g  the gen tly  slop ing  m a rg in  of the  is la n d  below  the
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200 m e te r  con tour lin e . A bove th a t e le v a tio n  th e re  is  l i t t le  s e tt le m e n t 

o r  cu ltiv a te d  lan d  u se .

In the a b se n c e  o f a  s tro n g  a g r ic u l tu r a l  land  u se  s e c to r  i t  w ould

s e e m  th a t in  K o rea  one w ould find-a s tro n g  fo re s t  s e c to r  but th a t i s  n o t 

th e  c a se  on C heju Is la n d . A lthough 64 p e rc e n t of the reg io n , includ ing  

m o s t  o f the c e n te r ,  h a s  b een  c la s s if ie d  a s  " fo re s t  lan d , !' on ly  34 p e r 

cen t is  t r e e  c o v e red . T he c lim a x  b ro a d le a f  com m unity  w hich once 

e x is te d  below  500 m e te r s  e lev a tio n  h a s  b een  co m p le te ly  rem o v ed , 

le av in g  som e d isco n tin u o u s s tan d s  of m ix ed  and co n ife ro u s  f o r e s t  in  

a  co n sp icu o u s band a ro u n d  th e  su m m it b e tw een  500 and 1, 500 m e te r s  

e lev a tio n . T he s tro n g  show ing of F a c to r  5 on the n o r th e rn  side  o f the 

is la n d  is  a p p a re n tly  a r e s u l t  of the  ex cep tio n a lly  h igh  co n trib u tio n  o f 

d r a f t  c a ttle  r a th e r  th an  the c o n ife ro u s  f o r e s t  a r e a .

A lm o st o n e - th ird  of the  is la n d  could  be c la s s if ie d  a s  n o m in a lly  

b a r r e n  lan d , a lthough  m uch  is  o th e rw ise  l is te d  a s  e ro d ed  o r  n o n sto ck ed  

f o r e s t  in  o ffic ia l p u b lic a tio n s . T h e se  eu p h em ism s in c lu d e  v o lcan ic  

ro c k  f ro m  th e  1, 500 m e te r  le v e l  to the  su m m it and  a ro u n d  som e of the 

l e s s e r  v e n ts . I t  a lso  in c lu d es  a  w ide band of abandoned fa rm la n d  in  a  

200 to 500 m e te r  e lev a tio n  ban d  a ro u n d  th e  cone w hich  h as  la rg e ly  

r e v e r te d  to s c ru b  and  th o rn  th ic k e ts .  T he  abandonm ent w as cau sed  

b y  the fo rc e d  ev acu atio n  of s e t t l e r s  in  1948 w hile C om m unist in su rg e n t 

a c tiv ity  w as being  s u p p re s se d . T h e se  a r e a s  have re c e n tly  b een  r e i n te 

g ra te d  in to  the  conom y fo r  l iv e s to c k  g ra z in g  and  fo r r e c re a t io n a l
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p u rp o se s ,

U rb a n -b u iltu p  lan d  u s e s  a r e  of l i t t le  s ig n ifican ce  on the  is la n d  

b e c a u se  o f a  reg io n -w id e  popula tion  d en s ity  of only 165 p e rso n s  p e r  

s q u a re  k ilo m e te r  and  th e  la c k  of any  g row th  s tim u la tin g  in d u s tr ia l  

a c tiv ity . T he on ly  u rb a n  a r e a  is  the c ity  o f Cheju (1970 population  

106, 000) on the  n o r th - c e n tr a l  c o a s t w hich  is  the  p ro v in c ia l c a p ita l and 

th e  sea  and  a i r  node fo r  tra n sp o r ta tio n  to th e  p en in su la . The tem po o f 

l i fe  in  C heju c ity  i s  re f le c te d  in  the  fa c t th a t 48 p e rc e n t of i ts  fa m ilie s  

a r e  fu ll- t im e  f a r m e r s .  A n o th er s e v e ra l  dozen v illa g e s  and  s m a ll  tow ns 

a r e  evenly  sp aced  on the le v e l ground in  a n a rro w  c o a s ta l r in g . The 

only  m o d e rn  su rfa c e  tra n s p o r ta t io n  on the  is la n d  is  a  re c e n tly  paved 

tw o -lan e  ro a d  a ro u n d  th e  c irc u m fe re n c e  and a  n a rro w  to u r is t  ro u te  

a c r o s s  the e a s te rn  s lo p e  of M ount H a lla .

The g o v e rn m e n t's  long ran g e  p lan s  fo r the  econom ic d ev e lo p 

m e n t of th is  reg io n  s e e m  to p ro p e r ly  d raw  on the s tre n g th s  id en tified  

in  th is  stu d y . P lan n in g  is  fo cu sed  on: (1) the expansion  of d o m e s tic  

and  fo re ig n  to u r is m  to the  M ount H alla  volcano and hunting p re s e r v e s  

on i ts  s lo p e s , (2) th e  expansion  of the g raz in g  liv e s to c k  s e c to r ,  (3) the

c re a tio n  of su b tro p ic a l f ru i t  t r e e  o rc h a rd s  on M ount H a lla ' s s lo p es ,

33an d  (4) the  expansion  of fish in g  in d u s tr ie s .  None o f th e se  a c t iv i t ie s  

w ill d ra s t ic a l ly  change th e  b a la n ce  of lan d  u se  on the is la n d , bu t they

^ ^ B a rtz , South K o re a , p. 194,

^^N atio n a l L and  D evelopm ent P la n : 1972-1981. pp. 213-214 .
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should d ra m a tic a lly  im p ro v e  the p ro d u c tiv ity  of the  lan d  and the s tan d a rd  

of liv ing  of i t s  in h a b ita n ts .

In te n s iv e  C o m m erc ia l A g r ic u ltu re  R egions 

Region 6

R eg ion  6 is  a  r u r a l  a g r ic u l tu ra l  b e lt o f c o a s ta l low lands and 

h ills  ex tend ing  so u th w ard  fro m  the  Han R iv e r  m outh  som e 140 k ilo 

m e te r s  to in c lu d e  th e  S osan  P en in su la , I t  is  c o m p ris e d  of a s e r ie s  of 

sm a ll, d isco n tin u o u s s tr e a m  b a s in s  w hich a r e  s e p a ra te d  by low h ills  

and m o u n ta in s . No p o in t in  the reg io n  is  m o re  than  25 k ilo m e te rs  f ro m  

the Y ellow  Sea c o a s t, b u t K o re a 's  w eak m a r it im e  tra d itio n  has had 

l i t t le  e ffec t on  the r e g io n 's  com plexion. A la rg e  p a r t  of the re g io n 's  

a r e a  is  c o m p ris e d  o f m any  is la n d s  of ev e ry  s iz e  w hich  a r e ,  in  tu rn , 

su rro u n d ed  by  ex p an siv e  m ud tid a l f la ts . The is la n d s  a r e  m o stly  

re m n a n ts  of d row ned  m o un ta in s along th is  su b m e rg en t co as t, and they  

ran g e  in  s iz e  f ro m  m e r e  ro c k s  to the 421 s q u a re  k ilo m e te rs  of m o u n 

ta inous K anghw a-do on the DMZ.

The reg io n  h a s  an  a r e a  o f about 4, 800 s q u a re  k ilo m e te rs  w hich 

inc ludes a l l  o r  p a r t  of e lev en  co u n ties. I ts  lan d  boundary  is  v isu a lly  

a p p a re n t on the  sou th  and  e a s t  w h ere  i t  ab u ts  th e  fo re s te d  h ills  of 

R egion 4, b u t i ts  n a r ro w  ju n c tu re  w ith S eo u l's  u rb a n  frin g e  zone 

(Region 16) r e q u ire s  s ta t i s t ic a l  defin ition . H ills  of low  re l ie f  ( le s s  

than  150 m e te r s )  d om inate  th e  lan d scap e  o f the n o r th e rn  h a lf  w hile the
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so u th w este rn  h a lf  h a s  l a r g e r  p la in s  and  s e v e ra l  iso la te d  g roups of 

m oun ta in s of m o re  than  200 o r  300 m e te r s  e lev a tio n .

L and  u se  w ith in  the reg io n  is  s t i l l  h igh ly  tra d it io n a l and , a s  

in d ica ted  by the fa c to r  s c o re  m a tr ix , the re la t iv e  s tre n g th s  of the 

a g r ic u l tu ra l  land  u se  a s so c ia tio n s  a r e  w hat d is tin g u ish e s  th is  re g io n . 

C u ltiva ted  lan d  o ccu p ie s  n e a r ly  40 p e rc e n t  o f the reg io n , su b s ta n tia lly  

m o re  than in  R egion  4 and  th re e  tim e s  th a t of the  m ountainous re g io n s . 

F o r e s t  o ccu p ies  a r e la t iv e ly  low 45 p e rc e n t  of the  reg io n , leav ing  

ju s t  o v e r 10 p e rc e n t  of the  a r e a  to a l l  o th e r  u s e s  and  c o v e rs  such  a s  

w a te r  bod ies  and  b u iltup  a r e a s .

The f o re s t  co v e r in  th is  re g io n  is  e sp e c ia lly  poor in  q u a lity  

and  spo tty  in  i ts  d is tr ib u tio n . O nly in  the  n o r th e rn  h ills  and  th e  m o re  

ru g g ed  p o rtio n s  of th e  S osan  P e n in su la  a r e  th e re  som ew hat con tinuous 

and  hom ogeneous s tan d s  of th in  n a tiv e  p in es  w hich  acco u n t fo r the 

re g io n 's  m ix ed  s c o re s  fo r F a c to r  5. T he fa c to r  s c o re  m a tr ix  a lso  

in d ic a te s  c o n s id e ra b le  s tre n g th  fo r  th e  m ix ed  f o r e s t  a s so c ia tio n , b u t 

i t  is  m is lea d in g . I t  r e f le c ts  la rg e  a r e a s  o f m ix ed  f o r e s t  in  th e  m o u n 

ta in s  o f the e a s te rn  f r in g e  o f the g rouped  co u n ties  w hich  w e re  tru n c a te d  

by  the m od ified  re g io n a l boundary  and  in c lu d ed  in  R egion 4. E ls e w h e re  

th e re  i s  no n o tab le  f o r e s t  cover n o r  f o re s t  c e n te re d  econom ic a c tiv ity , 

and  th e re  a r e  no p lan s  to develop th e  a r e a 's  f o r e s ts .

A g r ic u ltu ra l  lan d  u se  is  f a i r ly  co n s ta n t in  a r e a l  ex ten t, ran g in g  

f ro m  49 p e rc e n t o f the a r e a  in  the e a s t  to 34 p e rc e n t on the S osan
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P e n in su la . T he tra d it io n a l  th r e e -c r o p  a s so c ia tio n  of r ic e ,  com m on 

b a r le y  and soybeans d o m in a tes  the  reg io n . I t  i s  seen  in  i ts  m o st 

a u s te r e  fo rm  on the  S osan  P e n in su la  w h e re  su rfa c e  w a te r  is  not a b u n 

d an t, m u ch  o f the  a r e a  is  iso la te d  by c o a s ta l  i r r e g u la r i t ie s ,  and the 

ro a d  n e tw o rk  is  p r im it iv e .  C onsequen tly , c o m m e rc e  o u tsid e  the lo c a l 

v illa g e  is  s e v e re ly  l im ite d . H ow ever, w ith  d e c re a s in g  d is tan ce  fro m  

the  m o d e rn  tra n s p o r ta t io n  c o r r id o r  con ta in ing  the S e o u l-P u sa n  e x p r e s s 

w ay , a  n a tio n a l ra ilw a y , and a paved  n a tio n a l highw ay th e re  is  a  g re a te r  

v a r ie ty  and  a r e a  of u p lan d  c ro p s  su ch  a s  f ru i ts  and  v e g e ta b le s . L iv e 

s to c k  is  a lso  becom ing  n a tio n a lly  im p o rta n t, if  n o t y e t sp a tia lly  s ig n if

ic a n t, in  th is  zone of ra p id  a c c e s s  to the m a jo r  u rb a n  m a rk e ts  such  a s

35Seoul and  T a e jo n . T he sam e  a r e a  a lso  g e n e ra te s  a s tro n g  sc o re  fo r 

F a c to r  4  w ith  the  la r g e  n u m b er of i r r ig a t io n  r e s e r v o i r s  w hich  have 

b een  c o n s tru c te d  in  the so u th e rn  h a lf  of th e  re g io n .

T he  u rb a n -b u iltu p  lan d  u s e s  a r e  c lo se  to the n a tio n a l n o rm  in 

e x ten t and c h a ra c te r .  T he popu la tion  d en s ity  a v e ra g e s  330 p e r  sq u a re  

k i lo m e te r ,  b u t i t  in c r e a s e s  s te a d ily  f ro m  270 to 430 p e r  sq u a re  k i lo 

m e te r  a long  a  lin e  f ro m  the c o a s t to the  in lan d  tra n sp o r ta tio n  c o r r id o r .  

M o st o f the popu la tion  is  r u r a l  and  th e re  a r e  only  s ix  u rb a n iz e d  p la ce s  

in  the re g io n , and none of th em  a r e  lo c a te d  on the  c o a s t. T h re e  would 

be c la s s if ie d  a s  la r g e  tow ns and  th re e  a s  c i t ie s ,  the two la r g e s t  being

^■^Koo, R eg io n a l C h a ra c te r is t ic s  of K o rean  A g r ic u ltu re . M ap 22. 

35B a rtz , South K orea, p. 138.
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F ig u re  32. - -T ra d i t io n a l  lan d sc a p e  n e a r  Suwon. The th re e so m e  of 
r ic e  paddy, flank ing  d r y  f ie ld s  and up land  f o r e s t  a r e  do m in an t in  R egion 
6, b u t m o d e rn  in flu en c es  a r e  se e n  in  the c o m m e rc ia l  v e g e ta b le  f ie ld s  
and e ro s io n  c o n tro l  p lan tin g s  on som e s lo p e s .

F ig u re  33. - -T h e  changing  lan d scap e  of R egion  6. The in c re a s e d  
scope of a g r ic u l tu r a l  a c t iv it ie s  and g re a te r  v a r ie ty  of land  u s e s  n e a r  
the re g io n 's  t ra n s p o r ta t io n  c o r r id o r s  can  be se en  in  th is  v iew . S e v e ra l 
o rc h a rd s  a r e  s itu a te d  on up land  around  the town.
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Suwon (1970 population  171, 000) and  Chonan (1970 population  78, 000).

A ll o f the la rg e  tow ns and  c itie s  have land  tra n sp o r ta tio n  a s  a  m a jo r  

function  and the fou r l a r g e s t  u rb a n  p lac e s  a r e  on the S eo u l-P u san  h ig h 

w ay and  r a i l  a x is .  Suwon a lso  s e rv e s  a  m a jo r  a d m in is tra tiv e  function 

a s  the Kyonggi p ro v in c ia l cap ita l, a  m il i ta ry  h e a d q u a r te rs , and the 

c e n te r  o f a g r ic u l tu ra l  r e s e a r c h  in  K o rea .

R egion 7

R egion 7 is  a  co m p ac t a r e a  a s tr id e  the 36th p a ra l le l  on the 

so u th w este rn  c o a s t  of the p en in su la . I t  in c ludes the ex ten s iv e  e ro s io n a l 

p la in s  and d e lta s  a ro u n d  the  e s tu a r ie s  of the K um  and M an'gyong R iv e rs .  

The h ig h e s t p a r ts  of the  p la in  a r e  only  about 100 m e te r s  in  e lev a tio n , 

and  a r e  found a ro u n d  the re g io n 's  m ountainous p e r im e te r .  I t  slopes 

gen tly  w es tw ard  to sea  le v e l  ev e ry w h ere  excep t w h ere  p e n e tra te d  by a 

few low , rounded , and is o la te d  h i l l  re m n a n ts . The c lim a te  of the reg io n  

is  b o rd e r lin e  C fa-C w a an d  h as  b een  d e sc rib e d  by M cCune a s ,  . .  the 

m o s t su itab le  fo r  a g r ic u l tu re  of the  K o rean  type in  the p en in su la .

M ajo r p o rtio n s  of e ig h t co un ties  in  South Chungchong and N o rth  Cholla 

p ro v in c e s  hav ing  an  a r e a  o f som e 3, 500 sq u a re  k ilo m e te rs  co m p rise  

the reg io n .

The a g r ic u l tu ra l  p o te n tia l of the reg io n  h as long been  reco g n ized . 

The v ic in ity  of R egion 7 w as one o f the f i r s t  a r e a s  of the p en in su la  to be

3 AShannon M cC une, C lim a tic  R egions: South K o re a . R e se a rc h  
M onographs on K o rea , S e r ie s  E . , No 7 (C olum bus, Ohio: K o rean  
R e s e a rc h  A s s o c ia te s , 1945), p. 1.
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se ttle d , and  i t  w as h e re  th a t the J a p a n e se  developed  a m a jo r  food g ra in  

p ro d u ctio n  b a se  fo r i ts  expanding em p ire  p r io r  to the Second W orld W ar. 

In o rd e r  to m ax im ize  p ro d u c tio n  and d is tr ib u tio n , the Ja p a n e se  m ad e  a 

n u m b er of s ig n ifican t and  la s tin g  changes to the a r e a .  One of the f i r s t  

and m o s t fundam en tal w as the conso lida tion  of tra d it io n a l ,  i r r e g u la r ly  

shaped pad d ies , and  th e ir  su b seq u en t re o rg a n iz a tio n  into la rg e  r e c ta n 

g u la r f ie ld s . To in c re a s e  h a rv e s ts  and  the p o te n tia l fo r double cropping ,

they a ls o  c o n s tru c te d  i r r ig a t io n  r e s e r v o i r s  in the  h ills  su rro u n d in g  the

37p la in s  and a  n e tw o rk  of co n c re te  lin ed  d is tr ib u tio n  c a n a ls . T hose 

changes continue to give th is  reg io n  a d is tin c tiv e  a p p ea ra n ce  and to 

co n trib u te  to i ts  a g r ic u l tu r a l  p ro d u c tiv ity . U n fo rtu n a te ly , m o st o f the 

coun try  had to w a it u n til the 1970's fo r  eq u iv a len t r u r a l  c a p ita l im p ro v e 

m en ts .

The J a p a n e se  a lso  c o n s tru c te d  a  t ra n s p o r ta tio n  n e tw o rk  by 

w hich they  could m ove the g ra in  h a rv e s t  out o f K o rea . C onsequently , 

the s e a c o a s t  town of K unsan w as expanded into an im p o rta n t g ra in  

shipping p o r t and w as connected  w ith  the r e s t  o f the  reg io n  by m a jo r  

r a i l  and  ro ad  co n n ec tio n s . The ro ad  n e t con tinues to be one of the m o st 

co m ple te , if  no t the  m o s t m o d ern , in  the co u n try .

The r u r a l  r ic e  bow l com plexion of the a r e a  h as  re m a in e d  to 

the p re s e n t  and w ill lik e ly  be the re g io n 's  ro le  in the fo rs e e a b le  fu tu re .

I t  l ie s  a t  the h e a r t  of the re c e n tly  e s ta b lish e d  Chonju developm en t reg ion

"̂̂ Ibid. . p. 7.
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w hose lo n g - te rm  d ev e lo p m en t goals  a r e :  (1) th e .im p ro v e m e n t of th e  food 

g ra in  p ro d u c tio n  b a se , (2) the in itia tio n  of m in o r c o a s ta l a c t iv it ie s  such  

a s  sh e llf ish  fa rm in g , and  (3) the dev elo p m en t o f a g r ic u l tu ra l ly  o r ie n te d  

lig h t in d u s tr ie s  in  u rb an  a r e a s  such  a s  K unsan and H i.

T he  im p o rta n c e  of th is  re g io n  to the n a tio n 's  econom ic  w ell-b e in g  

is  a p p a re n t f ro m  a g lance  a t  a g r ic u l tu ra l  d a ta . I t  h a s  the h ig h es t sh a re  

o f cu ltiv a ted  land  in  the co u n try  a t  46 p e rc e n t. S ev en ty -fiv e  p e rc e n t of 

the c u ltiv a ted  land  is  paddy, and 77 p e rc e n t of the paddy is  fu lly  i r r ig a te d  

by r e l ia b le  s y s te m s . T h roughou t the reg io n  betw een  45 and  55 p e rc e n t 

o f the c u ltiv a te d  lan d  is  p lan ted  in  r ic e ,  30 p e rc e n t in  naked  b a r le y  and 

the re m a in d e r  in  s e v e ra l  l e s s e r  c ro p s . The e ffec tiv e  a r e a s  of th e se  

c ro p s  a r e  fu r th e r  in c re a s e d  by doub le-cropp ing  on ab o u t 11 p e rc e n t of 

the paddy and 75 p e rc e n t of the  d ry  f ie ld s . N e ith e r  sp e c ia liz e d  cash  

c ro p s  n o r  liv e s to c k  ra is in g  have m ad e  an y  in ro a d s  h e r e ,  n o r  a r e  they  

lik e ly  to , c o n s id e rin g  the  low  le v e l of u rb an  s p e c ia liz a tio n .

F o r  the l a s t  s e v e ra l  d ecad es  th is  has b een  the  m o s t d en se ly  

se ttle d  r u r a l  a r e a  in  K o rea , w ith  w e ll o v e r 450 p e rso n s  p e r  sq u are  

k ilo m e te r .  The u n ifo rm ly  p o s itiv e  F a c to r  2 s c o re s  fo r  a l l  coun ties  

re f le c t  the  g e n e ra l im p a c t of m an  on th is  reg io n . R eg ion  7 sc o re d  

s ig n ifican tly  h ig h e r  on th is  fa c to r  than  any excep t the  p u re ly  u rb an  

reg io n s  of Seoul, P u sa n , and  T aegu . The p red o m in a n t fo rm  of s e ttle m e n t

^^N ational Land D evelopm ent P lan : 1972-1981. pp. 205-207.

^^Koo, R eg ional C h a ra c te r is t ic s  of K o rean  A g r ic u l tu r e , p. 644.
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F ig u re  34. - -T h e  H onam  P la in  of so u th w est K o re a . T h is  view  
i l lu s t r a te s  the low  r e l ie f  and  h igh  p e rc e n ta g e  o f cu ltiv a te d  land  in  R egion 
7. The in v e s tm e n t in  co n so lid a ted  pad d ies  and  w a te r  d is tr ib u tio n  sy s te m s  
in d ic a te  th e  v a lu e  o f  th is  food g ra in  b a se .

i m i i j j t i

F ig u re  35. - -T h e  w e s te rn  fa ce  of the  N oryong  R ange. The a b ru p t 
change in  p h y s ic a l la n d sc ap e  and land  u se  betw een  th e  so u th e rn  m a rg in  
of R egion 7 and  the  ru g g ed  m o u n ta in s  o f 'R eg ion  8 is  s ee n  h e re .  N ote 
the r e s e r v o i r  and  c an a l in  the  c e n tra l  v a lley .
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i s  the la rg e  a g g lo m e ra tio n  o f up to s e v e ra l  th o u san d  ho u seh o ld s  d i s t r ib 

u ted  f a ir ly  r e g u la r ly  a c r o s s  the  p la in . T h e re  a r e  14 e sp e c ia lly  expan

siv e  tow ns in  th is  one re g io n , includ ing  the c ity  of C honju w hich ran k s  

sev en th  in  the  n a tio n  w ith  a  popu lation  of 263, 000. D e sp ite  the s ize  of 

the u rb a n  a r e a s ,  s u b s ta n tia lly  le s s  than  20, 000 p e rs o n s  in  the e n tire  

re g io n  (popula tion  1. 4 m illio n ) a r e  em ployed in  an y  fo rm  of m anufac

tu rin g . The u rb a n  a r e a s  a r e  th e re fo re  l i t t le  m o re  th an  overg row n 

fa rm  v illa g e s  in th e  C h in ese  tra d itio n , and m an y  of th e  re s id e n ts  a r e  

fu ll o r  p a r t - t im e  f o rm e r s .

The o v e ra l l  lan d  u s e  of the reg io n  is  su m m a r iz e d  fa ir ly  w ell 

by th e  fa c to r  s c o re  m a tr ix .  I t show s the h ig h e s t s c o re s  fo r  the low land 

a g r ic u l tu re  a s so c ia tio n  (F a c to r  1) of any re g io n  in  th e  coun try  w hile 

m o s t up land  a s s o c ia tio n s  (F a c to rs  3, 4, 5, and  6) h av e  g e n e ra lly  w eak 

o r  n eg a tiv e  s c o re s .  T he one c a se  w ith  a  s tro n g ly  p o s itiv e  sc o re  fo r 

F a c to r  4 is  th e  county in  w hich  Chonju is  lo c a te d , an d  a s  the m o st 

sp e c ia liz e d  c ity  in  th e  re g io n , i t  d o es g e n e ra te  a  m a r k e t  fo r  som e cash  

c ro p s . O th e rw ise  th e  u rb a n  o r ie n te d  a g r ic u l tu r a l  lan d  u s e s  a r e  not 

s ig n ifican t.

T he only  o th e r  r e m a rk a b le  p a tte rn  shown in  th e  fa c to r  s c o re  

m a tr ix  is  the  to ta lly  u n ex p ec ted  and  s tro n g  show ing o f th e  b u rn t- f ie ld  

and u n p ro d u c tiv e  up land  a s so c ia tio n s  (F a c to rs  7 and  9). The c o m b i

n a tio n  o c c u rs  la rg e ly  o u ts id e  th e  m od ified  re g io n a l bo u n d ary , but i ts

40B artz , South K orea, p. 184.
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p re s e n c e  is  s t i l l  in  s tr ik in g  c o n tra s t  to the re m a in d e r  of the reg io n  and 

begs exp lanation . B r ie f ly , the  up lands w hich su rro u n d  the  p la in  and 

occupy  m a jo r  p o r tio n s  of som e of the  counties have long b een  denuded 

b y  th e  in c e s sa n t h a rv e s tin g  of fuel and  m an u re  a lre a d y  m en tioned . The 

sa m e  population  p r e s s u r e  w hich  cau sed  the h il ls  to be  denuded has 

fo rc e d  o th e rw ise  la n d le ss  and  eco nom ically  d isp la ce d  fa m ilie s  to squat 

on th e se  h ills  in  an  a tte m p t to eke ou t a  m a rg in a l liv in g . S ince the 

governm en t h a s  u n til r e c e n tly  had  d ifficu lty  p rov id ing  a v iab le  a l t e r 

n a tiv e  to th is  s e ttle m e n t, th e  la rg e  n u m b ers  of q u a s i b u rn t- f ie ld  

f a rm e r s  have p e r s is te d .

R egion 9

Im m ed ia te ly  sou th  of th e  expansive  H onam  P la in  of R egion 7 

th e  S oebaek  R ange and  a  l e s s e r  ran g e  known a s  the  N oryong M ountains 

th ru s t  tow ard  the Y ellow  Sea and  in te r ru p t  the c o a s ta l p la in s  and  r iv e r  

v a lle y s . The re su ltin g  m ix  of m o un ta in s and  b ro a d , b u t d iscon tinuous 

v a lle y s  p ro d u ces  a  p h y s ic a l lan d sc a p e  v e ry  s im ila r  to th a t o f R egion 4. 

T he only s ig n ifican t d iffe re n c e s  a r e  th e  even m o re  p ronounced  d e a rth  

o f " n a tu ra l"  v eg e ta tio n  h e r e  in  the sou thw est, and  th e  m ark e d ly  b e tte r  

a g r ic u l tu r a l  c lim a te . N e a r ly  6, 500 sq u a re  k ilo m e te rs  of th a t lan d scap e  

in  12 coun ties  o f N o rth  and  South C holla p ro v in c es  c o m p rise , th e  reg io n ..

A lthough th e  p h y s ic a l lan d scap e  re se m b le s  a  d is ta n t a r e a ,  the 

land  u se  q u a litie s  a r e  s im ila r  to a d ja c e n t R egion 7. T he la rg e  p la in s 

and  m o d e ra te  Cfa c lim a te  allow  the  w id e sp re a d  developm en t o f in ten siv e
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low land a g r ic u l tu re  of the k ind  seen  on the H onam  P la in  to the n o rth , 

and  lik e  th a t reg io n , th is  a rea , fe ll  w ithin  the J a p a n e se  s p h e re  of r u r a l  

dev elo p m en t. M any of th o se  im p ro v em en ts  re m a in , b u t th e  m o re  

m oun ta inous t e r r a in  h a s  lim ite d  the a r e a 's  g row th .

T he  s h a re  of land  av a ilab le  fo r cu ltiv a tio n  in  th is  reg io n  is  

only  36 p e rc e n t  and only  64 p e rc e n t of th a t is  in  paddy. W hile th e se  

f ig u re s  a r e  ab o u t 10 p e rc e n t lo w er than  th o se  of R egion  7, they s t i l l  

a llow  th is  re g io n  to g e n e ra te  the second h ig h e s t F a c to r  1 s c o re s  in  the 

co u n try . T he lo w er p o te n tia l fo r r ic e  is  p a r t ly  b a lan ced  by a  c o r r e 

sponding in c r e a s e  in  d ry  c ro p s  such  a  naked  b a r le y ,  w heat, m ille t and

v e g e ta b le s ; and  by an  in c re a s e d  r a te  o f double -c ro p p in g  to o v er 17 p e r -

41cen t fo r  paddy and  90 p e rc e n t fo r d ry  f ie ld s . I t  i s  th is  upland c ro p  

s tre n g th  w hich  r e s u l ts  in  so m e  s tro n g ly  p o s itiv e  s c o re s  fo r  F a c to r  3 

and  m o s t c le a r ly  d is tin g u ish e s  th is  re g io n  f ro m  i t s  n o r th e rn  n e ighbor.

F o r e s t  lan d  u s e s  occupy h a lf  ag a in  a s  m uch  land  in  th is  m o re  

m oun tainous reg io n , b u t th a t 48 p e rc e n t of the  a r e a  is  s t i l l  w e ll below  

the  n a tio n a l a v e ra g e . A s in  m uch of th e  d en se ly  popu la ted  pen insu la , 

the  s teep  s lo p e s , f ra g i le  s o ils , and to r r e n t ia l  r a in s  have  m ade the 

re te n tio n  of any  r e s p e c ta b le  n a tu ra l  v eg e ta tio n  d iff icu lt in  th is  reg io n . 

L a rg e  a r e a s  o f b a r r e n s  s c a r  the su rfa c e  of the  m o u n ta in s  and fu r th e r  

co n trib u te  to the so lid ly  n eg a tiv e  fa c to r  s c o re s  fo r a l l  f o re s t  land  u se  

a s so c ia tio n s .

^^Koo, Regional C h a rac te ris tic s  of K orean A g ricu ltu re , p. 578.
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F ig u re  36, - -L a n d sc a p e  change be tw een  R eg ions 8 and 9. H ere  
25 k ilo m e te rs  n o r th e a s t  of K wangju the b ro ad , e ff ic ie n tly  fa rm e d  p la in s  
of R egion 9 a b ru p tly  m e e t  the ex ten s iv e ly  u se d  Sobaek R ange of Region 
8.

F ig u re  37, - -K w angju  and v ic in ity . This June  v iew  i l lu s t r a te s  the 
expansive  p la ins and e n c irc lin g  m ountains in  the h e a r t  of R egion 9. 
F ie ld s  a re  betw een  b a r le y  h a rv e s tin g  and r ic e  tra n sp la n tin g  in  the 
annual cyc le .
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T he o th e r  n o tab le  change f ro m  the  p re v io u s  re g io n  is  the d ec lin e  

in  the  u rb a n -b u iltu p  lan d  u se  s e c to r .  In  R eg ion  9 the som ew hat le s s  

p ro d u c tiv e  la n d sc a p e  h a s  dam pened  m a n 's  im p a c t, and  only one county 

h a s  a  s tro n g ly  p o s itiv e  s c o re  fo r  F a c to r  2 d e sp ite  a  reg io n a l population  

d e n s ity  of 350 p e rso n s  p e r  sq u a re  k ilo m e te r .  T h e re  a r e  15 u rb a n  a r e a s  

in  the  re g io n , but on ly  the p ro v in c ia l c a p ita l c ity  of K w angju (1970 

popu la tion  503 ,000) exceeds 50 ,000  in  p o p u la tio n . T h is  sp raw lin g  c ity  

h a s  b een  th e  re g io n a l c e n te r  fo r  d is tr ib u tio n  an d  a d m in is tra tio n  s in ce  

the  J a p a n e se  co lo n ia l p e r io d  d e sp ite  a  la c k  of ad eq u a te  tra n sp o r ta tio n  

l in k s . Indeed , th e  e n t ire  re g io n 's  u rb a n  an d  econom ic grow th  a r e  s t i l l  

s e r io u s ly  h an d icap p ed  by the  d is ta n c e s  f ro m  o th e r  g row th  c e n te rs  in  

K o rea  and  th e  d iff icu lty  of in te r re g io n a l  t ra n s p o r ta t io n  a c r o s s  the  

en clo sin g  S obaek  M o u n ta in s. In  1975 th e re  w as s t i l l  on ly  one paved 

ro a d  p e n e tra tin g  th e  reg io n .

F u tu re  d ev e lo p m en t in  th e  re g io n  w ill h inge on the s u c c e ss  of 

the  N a tio n a l L and  D evelopm en t P la n  w hich  is  g room ing  the K wangju 

D evelopm en t R eg ion  a s  a n o th e r  sp e c ia liz e d  food g ra in  p ro d u c tio n  b a s e . 

R egion  9 l ie s  a t  the  h e a r t  of th a t d ev e lo p m en t re g io n  and  should b en e fit 

en o rm o u sly . S p ec ific  o b je c tiv e s  in c lu d e  a tta c k s  on w e a k n e sse s  s p e c if 

ic a lly  n o ted  in  th is  d isc u s s io n  and in c lu d e : (1) the im p ro v em e n t and 

expansion  of i r r ig a t io n  w o rk s , (2) con tinued  fa rm la n d  co n so lid a tio n ,

(3) c o n s tru c tio n  of f a rm  ro a d s , (4) ex pansion  o f the cu ltiv a ted  a r e a  

th rough  re c la m a tio n  w o rk s , (5) the  expansion  o f paved in te r re g io n a l
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h ig h w ay s, and (6) a  h igh  p r io r i ty  p ro g ra m  of e ro s io n  c o n tro l and r e f o r 

e s ta tio n . K wangju w ill a lso  be  n u r tu re d  a s  a  l ig h t in d u s tr ia l  c e n te r . '

R egion 10

T h is  so u th e rn  c o a s ta l  reg io n  o ccu p ies  a  n a r ro w  b e lt of is la n d s , 

ro c k y  p e n in su la s  and a b ru p tly  r is in g  h ills  c h a r a c te r is t ic  of a  s u b m e r 

gen t c o a s tlin e . M ountains of 400 to 700 m e te r s  e lev a tio n  freq u en tly  

ex tend  to the sea  to fo rm  a l te rn a tin g  rocky  h ead lan d s  and  n a rro w  sandy  

b ay s  re m in is c e n t  of the  M ain e  c o a s t  of the U nited  S ta te s . The ru g 

g ed n ess  o f the la n d fo rm s  can  b e  a ttr ib u te d  to the  r e s i s ta n t  C re taceo u s  

san d sto n e s  and c o n g lo m e ra te s  w hich  u n d e r lie  the  re g io n . The c lim a te  

i s  a  m o is t  and  m ild  Cfa w h ich  is  punctuated  by r e g u la r  in c u rs io n s  by 

typhoons d u rin g  the su m m e r and  by in freq u en t f r e e z e s  d u rin g  the w in te r . 

T he re g io n  h as  an  a r e a  of ro u g h ly  6, 200 sq u a re  k i lo m e te rs  and ex tends 

n e a r ly  275 k ilo m e te rs  on a  n o r th e a s t- so u th w e s t lin e  betw een  the  34th 

and  35th p a ra l le ls .

T he land  u s e  s tre n g th s  of th is  reg io n  a r e  s u rp r is in g ly  w e ll b a l 

an ced  b e tw een  low land a g r ic u l tu r e ,  upland a g r ic u l tu r e  and  som e of the 

f o r e s t  a s s o c ia tio n s . C u ltiv a ted  a g r ic u ltu re  is  a b le  to occupy an u n e x 

p ec ted ly  h igh  27 p e rc e n t  o f  the  re g io n  of w hich  fu lly  57 p e rc e n t  is  in  

paddy. R ice  is  grow n a s  a  su m m e r c ro p  on th e  tw o - th ird s  of the paddy

^^N ational Land D evelopm en t P lan ; 1972-1981. pp. 212-213.

^^M cC une, C lim a tic  R eg ions; South K o rea , p . 3.
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w ith  r e l ia b le  i r r ig a t io n  and the r e s t  is  sown to upland  c ro p s . B etw een

25 and 50 p e rc e n t  of th e  paddy h as su ffic ien tly  good d ra in ag e  th a t i t  can

44be doub le-cropped  d u rin g  the w in te r  o r  sp rin g  w ith  b a r le y  o r w heat.

A p ro m in e n t e le m e n t o f land  u se  in  the w e s te rn  h a lf  of the reg io n  w hich

is  c lo se ly  a s s o c ia te d  w ith  a g r ic u ltu re  is  w a te r  c o n se rv a tio n . Im age

ex am in a tio n  r e v e a ls  th a t the la r g e r  is la n d s  and th e  p en in su la r  v a lley s

have one o f the g r e a te s t  d e n s itie s  o f i r r ig a t io n  r e s e r v o i r s  in K o rea .

T he s tre n g th  of the upland  a g r ic u l tu re  a s so c ia tio n  is  p robab ly

a  re sp o n s e  to the re g io n 's  population p r e s s u r e  (335 p e rso n s  p e r  sq u a re

k ilo m e te r)  and the  fa v o rab le  c lim a te . The m ild  w in te rs  and m o re  even ly

d is tr ib u te d  r a in fa ll  th roughou t a l l  sea so n s  a ffo rd s  g r e a te r  su cc e ss  w ith
r

upland c ro p s  w hich, by defin ition , a r e  n o t n o rm a lly  i r r ig a te d .  N ot only 

i s  i t  p o ss ib le  to g e t two o r  m o re  c ro p s , bu t the a r e a  of cu ltiva tion  can  

be expanded to lo c a tio n s  w hich would be u n su itab le  in  m o re  n o r th e r ly  

reg io n s .

N ow here along  the c o a s t is  th e re  f o r e s t  in  the W este rn  m eaning  

of the te rm , d e sp ite  the  re la tiv e ly  s tro n g  fa c to r  s c o re s  fo r som e a s s o 

c ia tio n s  and  having 54 p e rc e n t of the  a r e a  o ffic ia lly  c la s s if ie d  a s  fo re s t .  

The t r e e s  a r e  g e n e ra lly  s p a rs e  and the  t ru e  g round  co v er is  c o a rse  

g ra s s  and  h e rb a c e o u s  p la n ts . Even w h ere  th e re  a r e  lo ca lly  dense  

s tands the t r e e s  se ld o m  exceed  five m e te r s  in  h e ig h t and ten  c e n ti

m e te r s  in  tru n k  d ia m e te r .  L a rg e  upland  a r e a s  a r e  b a r re n  and even

^ ^ o o .  Regional C h a ra c te ris tic s  of K orean  A g ricu ltu re , p. 555.
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F ig u re  38. —Som jin  R iv e r  n e a r  i ts  m outh on the so u th e rn  c o as t. 
In R egion  10 n e a r ly  b a r r e n  up lands a lte rn a te  w ith  b ro ad  san d -ch o k ed  
s t r e a m  channels  and em b ay m en ts  along the e n tire  c o a s t.

F ig u re  39. - -L a n d  u se  along the so u th e rn  c o as t. T his lan d scap e  
of iso la te d  v illa g e s , d o u b le -c ro p p ed  valleys, and n e a r ly  b a r r e n  up lands 
p re v a ils  o v er m o s t of R egion 10 a  few  k ilo m e te rs  in land f ro m  the 
c o a s t.
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o ffic ia l so u rc e s  r e p o r t  7 p e rc e n t of the re g io n  a s  e ro d ed , n o n v eg e ta ted , 

o r  o th e rw ise  lack ing  t r e e s .  Included  in  th is  f ig u re  is  som e land  a ffec ted  

by  the  p ro m in en t b u rn t- f ie ld  fa rm in g  in  th e  h i l ls .

The s tro n g  showing of th e  co n ife ro u s  f o re s t  a s so c ia tio n  (F a c to r  

5) can  e a s ily  b e  exp la ined  d e sp ite  the  o v e ra l l  f o re s t  com plex ion . C on

t r a r y  to m o s t of the  p en in su la , the c lim a x  v eg e ta tio n  fo rm a tio n  fo r the 

c o a s ta l  s tr ip  f ro m  P u sa n  to the  so u th w e s te rn  p o r t c ity  of M okpo is  

n e a r ly  p u re  p ine , and  even w h e re  ra z e d  by se a so n a l h a rv e s tin g  and

45e ro s io n , the  p in es  se em  to be  the  m o s t r e s i s ta n t  and dom inan t s p e c ie s . 

So, a lthough  the p e rc e n ta g e  of to ta l f o r e s t  is  a lm o s t ex ac tly  the  n a tio n a l 

a v e ra g e , the a r e a  of co n ife ro u s  s tan d s  is  a  v e ry  h igh  44 p e rc e n t  of the 

re g io n a l a r e a .

A s in  m any of the m o re  re m o te  a r e a s  of K o rea  today , a g r ic u l 

tu re  is  the  only  econom ic a c tiv ity  w hich  n o ticeab ly  a ffe c ts  g ro s s  land  

u s e  p a t te rn s .  T he geology o f th e  a r e a  is  n o t conducive to m in ing  a c 

tiv ity , and  the c o a s ta l tow ns h av e  n o t y e t g e n e ra te d  m uch  fish in g  o r  

tra n s p o r ta t io n  o r ie n te d  dev elo p m en t. Of th e  dozen u rb a n  p la c e s  in  the  

re g io n , abou t h a lf  a r e  c o a s ta l tow ns and  the  re m a in d e r  a r e  n ia rk e t  

c e n te r s  and  land  tra n sp o r ta tio n  nodes lo c a te d  a  few k ilo m e te rs  in land  

w h e re  tru n k  ro a d s  to th e  in te r io r  in te r s e c t  the  .co asta l ra ilw a y  and r e 

cen tly  com pleted  paved h ighw ay. F iv e  of the s ix  c i t ie s  w ith  popu la tions

'^^FAG. R eh ab ilita tio n  and D evelopm ent o f A g r ic u l tu re . . 
F o r e s t r y ,  and F is h e r ie s  in  South K o re a . R e p o rt fo r  U. N. K o rean  
R e c o n s tru c tio n  A gency (New Y ork : C olum bia U n iv e rs ity  P r e s s ,  1954), 
p . 321.
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o v e r  5 0 ,000  a r e  m in o r  p o r t  c i t ie s ,  the l a r g e s t  be ing  M asan  (population  

191 ,000).

P lan n in g  fo r  th e  econom ic d ev e lo p m en t of R egion 10 is  sp lit  

b e tw een  th e  K w angju an d  P u sa n  econom ic d ev e lo p m en t re g io n s  of the 

N a tio n a l L and  D ev e lo p m en t P la n . Few  changes a r e  p lanned  in  the w e s t 

ex cep t fo r  th e  im p ro v e m e n t of c o a s ta l co m m u n ica tio n s , w h ile  in  the 

e a s t  th e  g o v e rn m en t is  a ttem p tin g  to b u ild  upon th e  em b ry o n ic  in d u s tr ia l  

b a s e s  and  n a tu r a l  h a r b o r s  of c itie s  such  a s  M asan  an d  Sam chonpo. T h e re  

they  hope to e s ta b lis h  a  zone o f heavy  in d u s tr ia l  c i t ie s  u s in g  im p o rted  

ra w  m a te r ia ls .  Such d ev e lo p m en ts  w ould, in  tu rn , sp u r w id e sp re a d

ch an g es  in  the  a g r ic u l tu r a l  and  b u iltu p  s e c to r s  of la n d  u se .
r

R egion 11

A d ja ce n t to th e  n o r th w e s te rn  b o u n d ary  of R egion  10 is  a  th re e  

county  a r e a  o f 1, 800 s q u a re  k ilo m e te rs  w hich  c o n s is te n tly  fo rm ed  the 

c o re  of a  d is t in c t  and  r e s i s ta n t  reg io n  d u rin g  a l l  o f the fa c to rin g  and 

g roup ing  t r i a l s .  T he re g io n  p h y s ica lly  d if fe rs  f ro m  n eig h b o rin g  R egion 

10 only  in  th e  e x ten t o f lan d sc a p e  frag m e n ta tio n . H e re  th e re  a r e  m o re  

s m a ll  is la n d s  and  n a r ro w  p en in su la s  w hose s u rfa c e  a r e a s  a r e  n e a r ly  

doubled  a t  low  tid e  by the  ex p o su re  o f e x ten s iv e  sand  and  m ud  tid a l 

f la ts .

A s one w ould exp ec t, the  lan d  u se  p a t te rn s  of th e se  two reg io n s

^^N ational Land D evelopm ent P lan : 1972-1981. pp. 210-212.
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a r e  v e ry  s im i la r ,  bu t th e re  a r e  two a s so c ia tio n s  w hich c le a r ly  d is t in 

gu ish  R egion  11. T he f i r s t  is  th e  s h a rp  d ro p  in  the  im p o rta n c e  o f f o re s t  

lan d  u se  a s s o c ia tio n s  a s  in d ica ted  by F a c to r s  5, 6, 7 and  9 a-nd a s  

d e te c te d  on LANDSAT im a g e ry  c o m p a r is io n s . O nly 50 p e rc e n t o f the 

re g io n  is  c la s s if ie d  a s  f o re s t  lan d  and  on ly  44 p e rc e n t h as  any  kind of 

t r e e  c o v e r . In  b o th  r e la t iv e  and  a b so lu te  te r m s  the f o re s t  lan d  a s s o 

c ia tio n s  a r e  n o t v e ry  s ig n ifican t. T he co n ife ro u s  fo re s t  a s so c ia tio n  is  

m a rg in a lly  p o s itiv e  only  b ec au se  the  p e rc e n ta g e  of f o re s t  c la s s if ie d  a s  

p u re  co n ife ro u s  is  a  v e ry  h igh  79 p e rc e n t .

The seco n d  lan d  u se  w hich  c le a r ly  id en tif ie s  the re g io n  is  the  

up land  a g r ic u l tu r e  a s so c ia tio n  r e p re s e n te d  by F a c to r  3. T he s c o re s  

fo r  the th re e  co u n ties  in  th is  re g io n  a r e  u n ap p ro ach ed  in  m ag n itu d e  

ex cep t by R eg ion  12 w ith  i ts  p e rm e a b le  v o lcan ic  s o ils . T he heavy  

e m p h a s is  on th e  u p land  c ro p  a s s o c ia tio n  (a re a  of up land  f ie ld s , m ille t ,  

n ak ed  b a r le y  and  re c la im e d  land) i s  p ro b ab ly  an  econom ic re sp o n s e  to 

the  p h y s ic a l la n d sc a p e . Only 18 p e rc e n t  of the  reg io n  i s  su ita b le  fo r 

paddy an d  th e  lo c a l r a t io  v a r ie s  f ro m  24 to 13 p e rc e n t f ro m  the p en in su la  

c o a s tw a rd . E ven  th a t  am ount is  th re a te n e d  by p e r io d ic  w a te r  sh o rta g e s  

b e c a u se  the n a r ro w  p e n in su la s  and  sm a ll ,  h illy  is la n d s  w hich  c o m p rise  

the re g io n  h av e  n e i th e r  the a r e a  n o r  th e  f o r e s t  co v er n e c e s s a ry  to 

p ro v id e  ad eq u a te  w a te rsh e d s . H o w ev er, the c lim a te  is  m o d e ra te  

enough and th e  r a in fa l l  is  u su a lly  su ff ic ie n t to su p p o rt d ry  c ro p s  such 

a s  b a r le y , m il le t ,  soybeans, an d  sw ee t p o ta to e s . The d im in ish ed
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a b ility  to grow  r ic e ,  w ith  i ts  h igh  p ro d u c tiv ity  p e r  u n it of a r e a  and i ts

re la t iv e ly  h igh  p r ic e ,  m ak es  i t  n e c e s s a ry  fo r the f a rm e r  to co m p en sa te

47
w ith  in c re a s e d  a c re a g e s  of the le s s  d e s ir a b le  c ro p s .

The s tre n g th  o f F a c to r  3 is  re in fo rc e d  by the  la rg e  am o u n t of 

land  re c la m a tio n  w o rk  w hich h as  been  done to expand the  a g r ic u l tu ra l  

a r e a .  T he a c re a g e  w hich  has b een  r e c la im e d  fro m  se v e re ly  e ro d ed  u p 

land  h a s  been  s m a ll in  ab so lu te  te r m s ,  bu t i t  is  w ell above the  n a tio n a l 

a v e ra g e . M o re  im p o rta n t h a s  been  th e  c o a s ta l re c la m a tio n  w o rk  w hich 

h a s  cau sed  dozens of shallow  coves and  b ay s to be  d iked  and  d ra in e d  o r  

a llow ed  to f i l l  w ith  sed im en t. They a r e  d ifficu lt and expensive  p ro je c ts ,  

bu t the n a tio n a l g o v ern m en t h as  a  continuing p ro g ra m  fo r th e ir  expansion  

in  th is  reg io n  and a d ja c e n t a r e a s  of th e  so u th w este rn  c o a s t. B etw een 

1965 and 1967, 190 tid a l  re c la m a tio n  p ro je c ts  w e re  s ta r te d  along  th is

c o a s t and the  N atio n a l Land D evelopm ent P la n  c a lls  fo r the  re c la m a tio n

48
of 157 k ilo m e te rs  o f t id a l  f la ts  by 1981.

T he ex cep tionally  h igh  population  d en s ity  of o v e r  430 p e rso n s  

p e r  s q u a re  k ilo m e te r  is  p robab ly  a n o th e r  fa c to r  in  the  in te n s ity  of a g r i 

c u ltu re , b u t i t  h a s  l i t t l e  im p ac t on the  u rb an -b u iltu p  land  u s e s .  The 

p h y s ica l iso la tio n  of th e  a re a  and  i t s  d is ta n c e  f ro m  m o d ern iz in g  c e n te rs  

h as  a llow ed  the  popu lation  and econom y to re m a in  r u r a l  and  a g r ic u l tu ra l .  

The only c ity  in  the  re g io n  is  M akpo (1970 population  178, 000) w hich

^ ^ P a rk , Land Developm ent A ctiv ities in K orea, p. 18.
A O

'N ational Land Developm ent P lan : 1972-1981. p. 22.
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F ig u re  40, - -T h e  so u th w e s te rn  c o a s t. This a e r ia l  v iew  of an 
e s tu a ry  and t id a l  f la ts  on the Y ellow  Sea c o a s t  is  ju s t  n o r th  of Region 
11, but i t  i l lu s t r a te s  s e v e ra l  c h a r a c te r is t ic s  of the re g io n . The g re a t  
t id a l ran g e  and low  r e l ie f  c re a te  thousands of sq u a re  k ilo m e te rs  of 
t id a l  f la ts , m ake  co m m u n ica tio n s  d ifficu lt, and in h ib it econom ic 
grow th  of the a r e a .  F u r th e r  sou th  the lan d  is  even  m o re  frag m en ted , 
the h il ls  a r e  le s s  p ro m in e n t, and  le s s  land  is  su itab le  fo r  i r r ig a te d  
paddy (also  se e  F ig u re  19).
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s e rv e s  a s  the  re g io n a l p o r t  fo r  c o a s ta l shipping  and fish in g .

U rb a n -F r in g e  R egions 

R egion 14

T h is  s m a ll  land  u s e  reg io n  i s  a d ja c e n t to the P u sa n  u rb an  

reg io n  (R egion 16) on the  w e s t, and  h a s  s tro n g  functiona l lin k s  to it.

The reg io n  sp a tia lly  co in c id es  c lo se ly  w ith  the  K im hae P la in  p h y sio 

g rap h ic  reg io n . I t  i s  a  350 s q u a re  k ilo m e te r  a r e a  of the N aktong R iv e r  

de lta  and sm a ll ad jo in ing  e ro s io n a l p la in s  w hich  is  n e s tle d  betw een , 

and bounded by, c o a s ta l m o u n ta in s  r is in g  400 to 800 m e te r s  above the 

low lands. A lm o st th re e  q u a r te r s  of the re g io n  is  d e lta  w ith  le s s  than  . 

five m e te r s  o f r e l ie f  w hich  is  h igh ly  d is s e c te d  by d is t r ib u ta r ie s ,  t id a l 

ch an n e ls , c a n a liz ed  s tr e a m s ,  and  i r r ig a t io n  an â  d ra in a g e  c a n a ls . M ost 

of the a r e a  h as  been  s ta b iliz e d  an d  u n d e r cu ltiv a tio n  fo r s e v e ra l  d ecad es , 

and th e re  is  no n a tu ra l  o r  w ild  v eg e ta tio n  com m unity  of n o te . The only 

upland in  the  reg io n  is  found on the s lo p es  o f the m oun tains w hich  fo rm  

the re g io n 's  bo u n d ary  ev e ry w h e re  ex cep t a t  the r i v e r 's  m outh .

T he overw helm ing  land  u se  in  the reg io n  is  cu ltiv a ted  a g r ic u l 

tu re , a s  one w ould ex p ec t f ro m  the p h y s ic a l c h a r a c te r is t ic s .  N e a r ly  

75 p e rc e n t  of the  land  a r e a  is  in  c u ltiv a tio n , and 83 p e rc e n t o f th a t is  

in  i r r ig a te d  paddy fie ld s . U n til the 1960 's  a  tra d it io n a l  a g r ic u l tu ra l  

econom y and  n e a r  r ic e  m o n o cu ltu re  p re v a ile d  b e ca u se  of the  fav o rab le  

te r r a in ,  w a te r  supply , c lim a te , and  lim ite d  m a rk e ts .  In  the  l a s t

'^^Koo, R egional C h a ra c te r is tic s  of K orean A g ricu ltu re , p. 619.
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F ig u re  41. - -A g r ic u l tu re  on the K im hae  P la in . T h is  n o rth w a rd  
view  fro m  the c e n te r  o f R egion  14 i l lu s t r a te s  the in te n s iv e  c o m m e rc ia l 
n a tu re  of the re g io n . S e v e ra l  v iny l h o u ses  a r e  seen  on th e  r ig h t.  The 
m oun ta in s in  the b ack g ro u n d  l ie  on the r e g io n 's  bou n d ary .
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d e ca d e , h o w ev er, the re g io n  h a s  re sp o n d ed  to the r is in g  u rb an  in com es 

an d  changing m a rk e ts  in  P u sa n  to becom e th a t c i ty ’s m a rk e t  garden .

The K im hae P la in  is  s t i l l  a  lead ing  r ic e  p ro d u c e r , bu t i t  is  now 

even  m o re  no ted  fo r  i ts  in te n se  c o m m e rc ia l v e g e tab le  and  f ru i t  p r o 

duction  w hich goes a c r o s s  the N aktong R iv e r  to P u sa n . T he  m o s t

im p o rta n t  " t ru c k  fa rm in g "  zo n es  a r e  lo b es  w hich  ex tend  som e 15

50k ilo m e te rs  f ro m  P u sa n  a long  m a jo r  h ighw ays. R ice  no lo n g er e a rn s  

th e  h ig h e s t econom ic r e n ts  in  th o se  a r e a s  and  h a s  b een  re p la c e d  by a 

v a r ie ty  of v eg e tab le  c ro p s  w hose  p ro d u c tio n  is  in c re a s e d  w ith  the u se  

o f v in y l h o u se s . T he v in y l h o u se s  allow  f a rm e r s  to ge t s e v e ra l  v e g 

e ta b le  c ro p s  a  y e a r  in  a  non sto p  cycle . T he d e n s ity  of v iny l h o u ses  in 

the K im hae P la in  re g io n  is  a t  l e a s t  five  tim e s  g r e a te r  than  a l l  b u t two 

o f the coun ties  in  th e  c o u n try  and  is  exceeded  by none. T he re g io n 's  

f r u i t  o rc h a rd s  and  v in e y a rd s  a r e  m o stly  found on th e  sa n d ie r  so ils  of 

th e  d e l ta 's  n o r th e rn  s id e .

The p ro m in e n c e  of th e se  h ighly  p ro d u c tiv e  and  p ro fita b le  

a g r ic u l tu r a l  a c t iv it ie s  i s  in d ic a te d  in  the fa c to r  s c o re  m a tr ix  w h ere  

F a c to r  1 is  s tro n g ly  p o s itiv e , and the s c o re  fo r  F a c to r  8 is  the h ig h e s t 

in  th e  n a tio n . U pland a g r ic u l tu r a l  a c t iv i t ie s  lo g ic a lly  s c o re  n eg a tiv e ly  

ex cep t fo r b u rn t- f ie ld  fa rm in g  (F a c to r  7). S en d en ta ry  b u rn t- f ie ld  

fa rm in g  is  found in  the  b o rd e r in g  up lands w hich a r e  la rg e ly  ou tside  

the m odified  re g io n a l b o u n d a ry . T h is  is  to be ex p ec ted  of any zone

SO sartz, South K orea , p. 175.
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n e a r  a  la rg e  u rb an  a r e a  such a s  P u sa n , w hich a c ts  a s  a  m ag n e t fo r 

poor r u r a l  fa m ilie s  seeking econom ic ad v an cem en t. T he h igh  p o s itiv e  

s c o re  fo r F a c to r  9 in d ica te s  the c h a ra c te r is t ic a l ly  poor q u a lity  of 

up land  co v e r on the m ountain  s lo p e s  a d ja c e n t to d en se ly  popu la ted  

low lands. A gain , how ever, m o s t of the  f o r e s t  land  l ie s  o u ts id e  the 

m odified  boundary .

T he re g io n  h as  a f a ir ly  d en se  popula tion  (315 p e rso n s  p e r  

sq u a re  k ilo m e te r) , bu t lik e  the  a g r ic u l tu r a l  p la in s  of so u th w este rn  

K o rea  th e re  is  a  v e ry  low d e g re e  of u rb a n iz a tio n . T h e re  is  no m a jo r  

econom ic a c tiv ity  o th e r  than  a g r ic u l tu re  even though the c e n te r  o f the. 

re g io n  is  only  15 k ilo m e te rs  f ro m  P u sa n  and  i t  is  t r a v e r s e d  by two 

m a jo r  h ighw ays and  a r a i l  lin e . T he only  bu iltup  p lace  is  th e  re g io n a l 

m a rk e t  c ity  o f K im hae w hich h as  a popu la tion  o f abou t 25, 000 and  is  

lo ca te d  on th e  n o r th w e s te rn  edge o f the  d e lta . U n c h a ra c te r is t ic a lly  of 

K o rea , m uch  of the  s e ttle m e n t is  c o m p rise d  of d isp e rs e d  fa rm s te a d s  

r a th e r  evenly  d is tr ib u te d  th roughou t the  cu ltiv a ted  low lands.

T he K im hae P la in  l ie s  a t  the h e a r t  of the P u sa n  D evelopm ent 

R egion w hich  is  ex p erien cin g  ra p id  in d u s tr ia liz a tio n , but p re c a u tio n s  

have been  tak en  to r e ta in  and im p ro v e  i t  a s  a food p ro d u c tio n  b a se . No 

in d u s try  is  p ro je c te d  fo r the a r e a ,  bu t h e r e  w ill be in c re m e n ta l  im p ro v e 

m e n ts  to i r r ig a t io n  and ro ad  n e tw o rk s  and  fu r th e r  re c la m a tio n  of t id e -  

la n d s . T he m o s t im p o rta n t land  u s e  changes in  the n ex t few y e a rs

N ational Land Developm ent P lan: 1972-1981. pp. 209-210.
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w ill p ro b ab ly  r e s u l t  f ro m  fu r th e r  a g r ic u l tu ra l  r e s t ru c tu r in g  in  re sp o n se  

to th e  m o d ern iz in g  m a rk e ts  o f th e  em erg in g  c o a s ta l in d u s tr ia l  zone.

R egion  16

Land u se  reg io n  16 envelopes the Seoul-Inchon  u rb an ize d  reg io n  

in  a band  of d iv e rs e  and h igh ly  m ixed  a c tiv it ie s .  I t is  a  ra p id ly  expanding 

re g io n  w h ich , m o re  than  any  o th e r  in  the coun try , r e p re s e n ts  and  is  

shaped  by  th e  shock  w aves o f m o d e rn iz a tio n  th a t a r e  o r ig in a tin g  in  Seoul. 

O u ts id e  of th is  zone and th e  u rb a n  com plexes o f P u sa n  and T aegu , the 

p a tte rn s  o f l ife  have un d erg o n e  a c c e le ra tin g  ev o lu tio n ary  change o v er 

the l a s t  decad e  a s  im p etu s  fo r  such  change f il te re d  th ro u g h  th e  c o u n try 

s id e . W ithin Region 16, h o w ev er, re v o lu tio n a ry  change h a s  a ffec ted  

n e a r ly  e v e ry  e lem en t of th e  c u ltu ra l  lan d sc ap e . M ost m a rk e d  a r e  the 

m o d e rn iz a tio n  of tra n sp o r ta tio n  sy s te m s  and the c o m m e rc ia liz a tio n  of 

a g r ic u ltu re .

The reg io n  is  c e n te re d  on the lo w er H an R iv e r  b a s in  and in c ludes 

abou t 2, 600 sq u a re  k i lo m e te rs  o f sm a ll, d iscon tinuous e ro s io n a l p la in s  

in te r s p e r s e d  w ith  fo re s te d  h i l ls  and low m o u n ta in s. T he g r e a te s t  ex 

p an se  o f p la in  is  found along the  H an w e s t of Seoul, w h ile  a  10 k ilo m e te r  

w ide b e lt  of rugged  m o un ta ins up to 850 m e te r s  in  e lev a tio n  tre n d s  

n o r th  to sou th  th rough  th e  m id d le  o f tlie reg io n . The bo u n d ary  of the 

re g io n  is  consp icuous th ro u g h o u t a  180 d e g ree  a r c  e a s t  of Seoul w h ere  

the h igh ly  m odified  c u ltu ra l lan d sc a p e  a b ru p tly  changes to m ountain  

d o m inated  re g io n s . T he w e s t is  bounded by the DM Z, the  Im jin  R iv er
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and  the Y ellow  S ea. O nly in the so u th w est w h ere  i t  a b u ts  Region 6, w ith  

i ts  in c re a s in g  land  u se  d iv e rs if ic a tio n  and  p h y s ic a l s im ila r i ty ,  is  the 

boundary  zone n o t v isu a lly  ap p a re n t.

A ll of the  m a jo r  c a te g o rie s  o f lan d  u se  a r e  p re se n t" in  th is  reg io n  

and  have su b s ta n tia l a r e a l  r e p re s e n ta tio n  even  though they  m ay  no t be 

s tro n g ly  re f le c te d  in  th e  fa c to r  sc o re  m a tr ix .  The two la r g e s t  c a te g o rie s  

a r e  f o r e s t  land , w hose " s to c k e d ” com ponent o ccu p ies  about 47 p e rc e n t of 

the reg io n , and  c u ltiv a ted  land  w hich c o v e rs  28 p e rc e n t. The bu iltup  

a r e a  of tow ns, t ra n s p o r ta tio n , and  m il i ta ry  fa c i l i t ie s  p robab ly  exceeds 

15 p e rc e n t, a lthough  e x ac t f ig u re s  a r e  n o t a v a ila b le . The rem ain in g  10 

p e rc e n t of the  re g io n  is  d iv ided  betw een  w a te r  bod ies such  a s  the Han 

R iv e r and  i ts  t r ib u ta r ie s ,  i r r ig a t io n  r e s e r v o i r s ,  c o a s ta l s a l te rn s ,  and 

b a r r e n s .  B a r r e n  lan d  is  found in  lim ite d  am o u n ts  a long  the sandy flood 

p la in  of the H an sy s te m  and  in  s e v e ra l  p la c e s  in  the m o un ta in s n o r th  of 

Seoul.

F o r e s t  o f a l l  ty p es  c o v e rs  n e a r ly  one -h a lf  o f th is  re g io n , but 

c o m p ared  to m o s t  re g io n s  the  p e rc e n ta g e  is  low . T he  quality  o f th a t 

fo re s t  is  som ew hat b e t te r  than  a v e ra g e , h o w ev er, b ec au se  the n a tio n a l 

g o v e rn m e n t's  a tte n tio n  to the a r e a  h a s  s tim u la te d  g re a te r  lo c a l r e f o r 

e s ta tio n  and t ig h te r  h a rv e s tin g  c o n tro ls . Im m a tu re  p ine  s tan d s  and 

sc ru b  o a k  a r e  the  dom inan t cover ex cep t in  p ro te c te d  m oun tain  v a lley s  

w h ere  som e s m a ll t r a c t s  of m ixed  f o r e s t  su rv iv ed  th e  K orean  W ar.

T he fo rm e r  a r e  h a rv e s te d  fo r  fu e l and  g re e n  m an u re  fo r r ic e  padd ies
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an d  a r e  eco n o m ica lly  im p o r ta n t  d e sp ite  a p p e a ra n c e s . F ew  fo re s t  a r e a s  

a r e  re m o te  enough fo r b u rn t- f ie ld  fa rm in g  to b eco m e s ig n ifican t b e c au se  

co m p e titio n  fo r  the  lan d  is  too g re a t  and  m o s t  re fu g e e s  o r  m ig ra n ts  to the 

re g io n  h ave  s e ttle d  in  th e  v a s t  s q u a tte r  su b u rb s  o f Seoul w h e re  the o p p o r 

tun ity  fo r n o n - fa rm  em p lo y m en t is  p e rc e iv e d . S c o re s  fo r F a c to r s  5, 7, 

and  9 a r e  th e re fo re  s tro n g ly  n eg a tiv e  w h ile  F a c to r  6 h as  m ixed  s c o re s .

T he m o s t in te re s t in g  fa c e t o f  lan d  u se  in  the reg io n  is  a g r ic u l 

tu ra l ,  b e c a u se  i t  show s th e  im p a c t o f r e c e n t  c o m m e rc ia liz a tio n  and 

sp e c ia liz a tio n . U n til th e  e a r ly  1960 's  the tra d it io n a l  a g r ic u l tu r a l  p a tte rn  

o f i r r ig a te d  r ic e  g row ing  in  a l l  su ita b le  p ad d ies  and  su p p lem en ta l row  

c ro p s  s ite d  on sandy s o ils  an d  d ry  h i l l  s lo p es  p re v a ile d  in  the reg io n .

R ice  is  s t i l l  grow n on a b o u t 50 p e rc e n t  o f th e  cu ltiv a ted  land , bu t in 

w ide s e c to rs  ex tending  o u tw ard  f ro m  the  S eou l-Inchon  u rb a n iz e d  reg io n  

v eg e ta b le s  and  o th e r  t ru c k  c ro p s  a r e  en c ro ach in g  on both  paddy and 

su b s is te n c e  up land  a c r e a g e .  T h a t tre n d  is  la rg e ly  re sp o n s ib le  fo r  the 

g e n e ra lly  n e g a tiv e  s c o re s  fo r  F a c to r  1 in  th is  reg io n .

R ice  i s  s t i l l  d o m in an t o v e r  a  la rg e  ex p an se  of low land along 

the  H an R iv e r  e a s t  o f S eou l and  on the  g en tly  ro llin g  K im po P e n in su la  

w e s t of th e  c ity  w h e re  so il  an d  w a te r  co nd itions a r e  n e a r  op tim um . T he 

low  h ills  n o r th e a s t  an d  so u th w e s t of Seoul c o m p rise  one of the c o u n try 's

m a jo r  f ru i t  grow ing zo n es , sp e c ia liz in g  in  p e a c h e s , p e a r s ,  g ra p e s , an d  

52p e rs im m o n s . N o rth w e s t o f Seoul the P a ju  P la in  h as beco m e the

^^Koo, R egional C h a ra c te r is tic s  of K orean  A g ric u ltu re , p. 232.
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F ig u re  4 2 . - -T h e  P a ju  P la in  n o r th  of Seoul. This e ro s io n a l  p la in  
was once one of K o re a 's  r ic e  bow ls, but i t  is  ra p id ly  being  c o n v e rte d  
to m o re  sp e c ia liz e d  u se s  as m o d e rn  tra n s p o r ta t io n  p e n e tra te s  a l l  of 
R egion  16.

F ig u re  43. - -C hanging  lan d  u se  in  R egion 16. T hese  h i l l s  20 
k ilo m e te rs  n o r th  of Seoul h ave  re c e n tly  b een  c le a re d  of the s tu n ted  
f o r e s t  se en  in  the back g ro u n d . They a re  now  in v e ry  p ro fitab le  
c o m m e rc ia l  v eg e tab le  p ro d u c tio n  in  re sp o n se  to  u rb a n  s tim u li .
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dom inan t v eg e tab le  grow ing s e c to r  fo r  the  m e tro p o lita n  reg io n , and 

ran k s  a s  one of the  th re e  lead ing  v eg e tab le  p roducing  a r e a s  in  the  

coun try . In the  P a ju  s e c to r  and  s im ila r  a r e a s  paddy is  ra p id ly  being 

co n v e rted  to n e a r ly  y e a r - ro u n d  v eg e tab le  grow ing by th e  u se  of d en se ly  

packed  v in y l-h o u se s . F a r m  in co m e is  d ra m a tic a lly  in c re a s e d  b ecau se  

g r e a te r  p ro d u c tiv ity  p e r  u n it of a r e a  is  ach iev ed , v eg e tab le  p r ic e s  can 

seek  a  m a rk e t  le v e l  w hich  i s  u su a lly  h ig h e r  than  the c o n tro lled  p r ic e  

o f r ic e ,  and f a r m e r s  h av e  g re a te r  p ro d u c tio n  fle x ib ility  w ith ca sh  c ro p s . 

D oub le-cropp ing  of paddy is  o th e rw ise  p rec lu d ed  fo r m o s t of th e  reg io n

C Oby the s h o r tn e s s  of the  grow ing se a so n . ^

A no ther new  and  ra p id ly  grow ing land  u se  in  th e  reg io n  is  

d a iry in g . In c re a s e d  n u tr it io n a l s ta n d a rd s , changing ta s te s  in  m e t r o 

po litan  a r e a s ,  and  m o d e rn  p ro c e ss in g  fa c il i t ie s  have c re a te d  a  m a rk e t 

fo r d a iry  p ro d u c ts . T he g o v ern m en t h as  re sp o n d ed  by su b sid iz in g  the 

co n v ers io n  of so m e a r e a s  o f p o o rly  fo re s te d  h il ls  and  b a r re n s  into 

im p ro v ed  p a s tu re  a s  a  m ea n s  of im p ro v in g  the la n d 's  p ro d u c tiv ity .

Such p a s tu re  c u r re n tly  o ccu p ies  a  m in isc u le  a r e a ,  b u t i t  h as  g re a t  

grow th p o ten tia l. C u rre n tly  n e a r ly  28 p e rc e n t of the  n a tio n 's  24, 000 

d a iry  c a ttle  a r e  lo c a te d  in  th is  reg io n . T o g e th e r w ith  tru c k  fa rm in g  

the d a iry  s e c to r  is  re sp o n s ib le  fo r  the  e x tra o rd in a r i ly  h igh  s c o re s  fo r 

F a c to r  8 .

Young Kun Shim , E conom ic A n a ly s is  of Double C ropping in  
Paddy F ie ld s . R e p o rt fo r  the M in is try  o f S c ience and T echnology and 
the U. S. A gency fo r In te rn a tio n a l D evelopm ent to K o rea  (Seoul; Seoul 
N atio n a l U n iv e rs ity , 1967), p . 34.
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T he u rb a n -b u iltu p  a s so c ia tio n  of land  u s e s  show s su rp r is in g ly  

l i t t le  s tre n g th  in R egion 16 d e sp ite  the re g io n 's  en v elo p m en t of the 

n a tio n 's  p r im a te  c ity  and  a  population  d en s ity  o f 365 p e rso n s  p e r  sq u a re  

k ilo m e te r .  The reg io n  a lso  con ta in s one o f the  d e n s e s t  tra n sp o r ta tio n  

n e ts  in  th e  co u n try , and  the  n o r th e rn  th ird  h a s  a  s ig n if ic an t p o rtio n  

devoted to m il i ta ry  in s ta lla t io n s . N e v e r th e le s s  th e re  a r e  only two 

c itie s  in  the reg io n  and  i t  is  qu estio n ab le  w h e th e r  th e ir  p ro x im ity  to 

Seoul s tim u la te d  o r  r e ta rd e d  th e ir  functiona l scope  and s iz e . U ijongbu 

(1970 popu la tion , 95, 000) is  a  lig h t in d u s tr ia l  an d  a d m in is tra tiv e  c e n te r  

20 k ilo m e te rs  n o r th  o f Seoul w hich a lso  h as  a  m a jo r  m il i ta ry  g a r r is o n  

function . A nyang is  le s s  th an  one -h a lf  a s  la rg e  and s e rv e s  lo ca l c o m 

m e r c ia l  n eed s  in  the so u th e rn  p a r t  o f  the re g io n . O u tsid e  those  c itie s  

th e re  i s  no o th e r  m in ing  o r  m an u fac tu rin g  a c tiv ity .

U nder new  econom ic p lanning g u id e lin es  both  U ijongbu and 

Anyang a r e  sch ed u led  to becom e in d u s tr ia l  s a te l l i te s  o f Seoul in an 

a tte m p t to b e t te r  b a lan ce  the  reg io n a l and n a tio n a l d is tr ib u tio n  of 

population  and  in d u s try . T he re m a in d e r  o f R egion  16 is  to be fo rm a lly  

developed  a s  an  u rb a n  m a rk e t  o r ie n te d  c o m m e rc ia l a g r ic u ltu re  zone 

w hich w ill a lso  s e rv e  a s  a  m a ss iv e  g re e n b e lt  fo r  Seoul. The em p h asis  

w ill be on  the grow ing of f ru i ts  and v e g e ta b le s , h o r tic u l tu ra l  a c tiv it ie s , 

and d a iry  fa rm in g . T h e se  w ill be fa c ilita te d  by in c re a s in g  the d eg ree  

of fa rm  m ech an iza tio n  and the  d en s ity  of f a rm - to -m a r k e t  ro a d s . A s 

in  the P u sa n  reg io n , an  expected  b e n e fic ia l s id e  e ffec t i s  the le sse n in g
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F ig u re  44. - - F a r m  v illag e  sou th  of Seoul. T h is s m a ll  p ro sp e ro u s  
v illag e  about 20 k i lo m e te rs  south  of Seoul i l lu s t r a te s  the  a g r ic u l tu ra l  
d iv e rs i ty  and c o m m e rc ia l  sp e c ia liz a tio n  w hich is  becom ing  the  t r a d e 
m a rk  of R egion  16.

f-T'C /

F ig u re  4 5 , --S u b u rb a n  expansion  aro u n d  Seoul. T his a r e a  sou th  
of the H an R iv e r  i l lu s t r a te s  the ra p id  e n c ro a c h m e n t of the urbéin a re a  
on the su rro u n d in g  fa rm la n d  and h il ls  and the need  fo r  land  u se  planning 
and c o n tro l.
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o f the r u r a l - u r b a n  in co m e gap  and a r e s u l ta n t  slow ing in  th e  f a rm - to -c i ty  

m ig ra tio n  r a te .

U rb an -B u iltu p  R egions 

R egion  13

T h is  re g io n  is  a  s m a ll  n e s te d  enclave of 700 s q u a re  k ilo m e te rs  

in  the  h e a r t  o f R egion  5 w h ich  en co m p a sse s  the  c ity  o f T aeg u  and i t s  

im m e d ia te  h in te r la n d . I t  o ccu p ie s  the  v a lley  o f th e  K um ho R iv e r f ro m  

i ts  ju n c tio n  w ith  th e  N aktong R iv e r  w e s t  of T aegu  e a s tw a rd  so m e 55 

k i lo m e te rs  to the v ic in ity  of Y ongchon. The g e n e ra l  p h y s ic a l se ttin g  is  

the  sam e  a s  th a t of R egion  5, b u t th e  lan d sc ap e  o f th is  re g io n  is  a lm o s t 

e n tire ly  c o m p rise d  o f e ro s io n a l low lands r in g e d  by low  m o u n ta in s .

T h is  is  a  re g io n  o f w id e sp re a d  u rb a n iz a tio n  and  sp e c ia liz e d  o r 

u rb a n  o r ie n te d  a g r ic u l tu r e ,  a lthough  i t  is  c le a r ly  ju s t  em erg in g  a s  an  

u rb a n  zone. T aegu  (1970 pop u la tio n  1 .1  m illio n ) i s  th e  h ig h e s t o rd e r  

c e n tra l  p la c e  in  the  e a s te r n  in te r io r  and  ra n k s  th ird  in  popu la tion  in  the 

coun try  beh ind  S eou l an d  P u sa n . In a r e a l  co v e ra g e , h o w ev er, i t  is  

second  an d  i ts  im m e d ia te  en v iro n s  a r e  w ell su ite d  fo r  fu r th e r  u rb a n  

expansion . T he two lan d  u s e  a s so c ia tio n s  w h ich  shape  th e  com plexion  

o f th e  re g io n  and  c le a r ly  d is tin g u ish  i t  f ro m  th e  su rro u n d in g  reg io n  a r e  

u rb a n -b u iltu p  and  s p e c ia liz e d  up land  c ro p s  (F a c to r s  2 an d  4).

T he b u iltu p  a r e a  is  c e n te re d  on the c ity  of T aeg u  w hose

^^N ational Land D evelopm ent P lan: 1972-1981  ̂ pp. 190-201.
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contiguous u rb an  a r e a  is  a p p ro x im a te ly  100 s q u a re  k i lo m e te rs .  The

city  h a s  a  co m p act shape and  th e re  is  l i t t le  r a d ia l  ex pansion  of the

u rb a n  a r e a  a long  tra n s p o r ta t io n  a r t e r i e s .  T h is  co m p ac tn ess  can be

a ttr ib u te d  to th e  sh o rta g e  of p r iv a te  and  pub lic  tra n s p o r ta t io n  a s  m uch

a s  to m a s te r  p lann ing  w hich  h as  been  la rg e ly  d o rm a n t s in c e  the J a p a n e se  

55co lo n ia l p e r io d . T he d e n s it ie s  of s tr u c tu r e s  and  popu la tion  a r e  g r e a t 

e s t  in a  five  k ilo m e te r  d ia m e te r  zone n e a r  the  c i ty 's  c e n te r  w h ere  th e re  

a r e  25, 000 re s id e n ts  p e r  sq u a re  k i lo m e te r . T he in te n s ity  of the u rb a n  

en v iro n m e n t d e c lin e s  ra p id ly  w ith  d is ta n c e , and  ab o u t fiv e  k ilo m e te rs  

f ro m  the c ity  c e n te r  th e re  a r e  n u m e ro u s  re m n a n ts  of a g r ic u l tu r a l  land  

s t i l l  in  p ro d u c tio n . The population  d e n s ity  a lso  d ro p s  ab ru p tly  to a 

m o d e s t 300 to 350 p e r  s q u a re  k ilo m e te r .

T aeg u  h a s  a  la rg e  in d u s tr ia l  s e c to r  w h ich  in c lu d es  n e a r ly  25 

p e rc e n t  of th e  n a tio n 's  te x tile  in d u s try  and s ig n if ic a n t p o r tio n s  of the

57ru b b e r ,  b a s ic  m a c h in e ry , and  b a s ic  m e ta l  p ro d u c ts  c a p a c ity  of K o rea . 

T he s m a ll  s iz e  of m o s t of the p lan ts  and  the  a b se n c e  of e ffec tiv e  g o v e rn 

m e n ta l c o n tro l of th e  lo c a tio n a l p ro c e s s  h as  r e s u l te d  in  the  p lan ts  being 

w idely  d is tr ib u te d  th ro u g h o u t the  b u iltu p  a r e a ,  and  no tru e  in d u s tr ia l  

zone can  b e  identified .^®

Y ongchon is  a  sec o n d a ry  m a rk e tin g  an d  tra n s p o r ta t io n  node in

®®Man-gap L ee  and H e rb e r t  R. B a r r in g e r ,  A C ity  in  T ra n s itio n : 
U rb a n iza tio n  in  T a eg u , K o rea  (Seoul: H ollym  C orp . , 1971), p. 480.

56I b id . , p . 469. ®'^Ibid., pp. 1 6 8 -1 6 9 . ^% bid .. p. 412.
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F ig u re  46. - -A e r ia l  v iew  of T aeg u . T h is  view  in c lu d es  the  Kumho 
R iv e r , th e  c e n te r  o f the  sp raw lin g  u rb a n  a r e a ,  and  an  in d ica tio n  of the 
d en s ity  of m o d e rn  tra n s p o r ta tio n  developm en t in  R egion 13. A p o r tio n  
of the  low  m o u n ta in s  w hich  bound the re g io n  can  be seen  a t  the  u p p e r le f t.
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the  e a s te rn  end of the  reg io n  w ith  a population  of abou t 40, 000 w hich

c o n tr ib u te s  to the u rb a n -b u iltu p  com plexion  of the la n d sc a p e . I t  links

P u sa n , the  e a s te rn  c o a s ta l p o r ts ,  and the n o r th e rn  N aktong b a s in  w ith

T aegu  and  the  w e s te rn  p la in s  by  r a i lro a d  and n a tio n a l highw ay. T h ree

m a jo r  r a i l  lin e s  and  s e v e ra l  m a jo r  highw ays, includ ing  the S e o u l-P u san

fo u r- la n e d  ex p re ssw a y , t r a v e r s e  the reg io n  and  m ak e  the T aegu-Y ongchon

a x is  one of the b e s t  developed  tra n sp o r ta tio n  zones in  the  coun try .

T he sp e c ia liz e d  a g r ic u l tu ra l  s e c to r  of lan d  u se  is  of e x tra o rd in a ry

im p o rta n c e  in  d is tin g u ish in g  th is  reg io n . A ll o f the m a jo r  u rb an  a r e a s

of K o rea  h ave  a d ja c e n t zones o f u rb a n  o r ie n te d  a c t iv i t ie s  w hich  include

c o n ce n tra tio n s  o f v eg e tab le  fa rm in g  and l iv e s to c k  ra is in g . S e v e ra l a r e

a lso  a t  the c e n te r  o f a  lo c a l zone of t r e e  f ru i t  p ro d u c tio n , b u t none of

th em  a r e  a s  la rg e  o r  a s  n a tio n a lly  p ro m in en t a s  the T aegu  a r e a .

T w en ty -fiv e  p e rc e n t of the to ta l cu ltiv a ted  land  in  the su rro u n d in g  county

is  devoted  to o rc h a rd s ,  and in  1970 som e 50 p e rc e n t of the  upland  a re a

59aro u n d  T aegu  w as co v ered  w ith  app le  o rc h a rd s  a lo n e .

O rc h a rd s  c u r re n tly  fo rm  an  a lm o s t con tinuous b e lt  av erag in g  

two k ilo m e te rs  in  w id th  up the  c e n te r  of the  Kumho R iv e r  v a lle y . A s s o 

c ia te d  w ith  th em  is  the g r e a te s t  co n cen tra tio n  of i r r ig a t io n  r e s e r v o i r s  

in  the n a tio n  even though the p r im a ry  so u rce  of w a te r  is  th e  Kumho 

R iv e r . M u lb e rry  p lan ta tio n s  and  o th e r l e s s e r  c o m m e rc ia l c ro p s  a r e  

w id e sp re ad  on m any  of the up lands ad jacen t to the r iv e r  v a lle y  w hich a r e

^ 9 lb id .. p. 142.
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l e s s  a c c e s s ib le  o r  a r e  no t b en efitted  by a  r e l ia b le  w a te r  supply.

T he  s tre n g th s  of the  reg io n  a r e  a d e q u a te ly  re f le c te d  in  the 

fa c to r  s c o re  m a tr ix  w h e re  F a c to rs  2 an d  4 r e g i s te r  e x tre m e ly  high 

p o s itiv e  s c o re s ,  bu t th e  p o s itiv e  s c o re s  o f F a c to r s  5 an d  7 r e p re s e n tin g  

the co n ife ro u s  f o r e s t  and b u rn t- f ie ld  a s s o c ia t io n s  a r e  m islead in g . B oth  

r e f le c t  th e  cond itions p re s e n t  w ith in  th e  p o lit ic a lly  bounded reg io n , b u t 

su b seq u en tly  excluded  f ro m  the m odified  re g io n .

C u r re n t  g o v ern m en t planning c a lls  fo r  few  changes fo r the T aegu  

re g io n  o v e r  th e  n e x t s e v e ra l  y e a r s .  U rb a n iz a tio n  and  the c e n tra liz a tio n  

o f in d u s try  have re a c h e d  d e s ira b le  u p p er l im its  an d  th e  governm en t now 

p lan s  to s tim u la te  m o re  grow th in  the  s m a lle r  c it ie s  o f the N aktong b a s in . 

The m o s t s ig n if ic a n t changes w ill b e  q u a lita tiv e  in  n a tu re  and  inc lude  

u rb a n  p lann ing  and  re n e w a l in  T aegu , exp an sio n  of r u r a l  ro a d s , and  

m a jo r  new  s tep s  in  w a te r  m anag em en t fo r  bo th  a g r ic u l tu r a l  and in d u s 

t r i a l  n e e d s .

R egion 15

T he s m a l le s t  o f a l l  reg io n s  and  th e  e a s ie s t  to d e s c r ib e  w ithou t 

r e s o r t in g  to a  m ic ro s c a le  study is  the  P u sa n  m e tro p o lita n  a r e a  (1970 

popu la tion  1. 9 m illio n ). P u sa n  w as no th ing  m o re  than  a  m ed ium  s iz e d  

fish ing  v illa g e  u n til  la te  in  the n in e teen th  c e n tu ry  w hen the Ja p a n e se  

and  o th e r  fo re ig n  in te r e s t s  began to open  K o rea  to t ra d e , and i t  d id  no t

^^N ational Land Developm ent P lan : 1972-1981. pp. 207-209.
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b eg in  to expand a s  an  in d u s tr ia l  and  p o r t  c ity  u n til  th e  J a p a n e se  a n n e x 

a tio n  in  1 9 1 0 . I t  continued to g row  th ro u g h o u t the co lo n ia l p e r io d  and  

i ts  o rg a n iz a tio n  w as p a tte rn e d  a f te r  W e s te rn  c it ie s .  I ts  s iz e  and  s ta tu s  

w e re  fu r th e r  enhanced  d u rin g  th e  K o rea n  W ar w hen i t  w as the  p r in c ip a l 

p o r t  o u ts id e  the  sp h e re  o f co m b at a c tio n . A fte r  the  w a r  i t  lan g u ish ed  

b r ie f ly  u n til  n o rm a l re la tio n s  w e re  re e s ta b l is h e d  w ith  J a p a n  and  a  h igh  

v o lu m e of in d u s try  and c o m m e rc e  re su m e d .

In 1963  P u sa n  annexed  i ts  su b u rb an  f r in g e  and a d ja c e n t u rb an  

a r e a s  and  w as given the  p ro v in c ia l le v e l  s ta tu s  o f " s p e c ia l  c ity "  and 

dom ain  o v e r  n e a r ly  375 s q u a re  k i lo m e te r s  of K o re a 's  m oun tainous 

s o u th e a s te rn  tip . The con tiguous u rb a n  a r e a  h as  con tinued  to expand 

n o r th w a rd  and  w e s tw a rd  w h e re v e r  th e  t e r r a in  p e rm itte d , and  the P u sa n  

u rb a n iz e d  a r e a  is  now p ro m p t  and  p e r fo ra te d  lik e  few o th e r  m a jo r  c i t ie s .  

A ll to g e th e r , som e 200 s q u a re  k i lo m e te r s  o f the  a d m in is tra t iv e  a r e a  of 

P u sa n  a r e  su ffic ien tly  u rb a n iz e d  to b e  inc luded  in  th is  u rb a n  -b u iltu p  

lan d  u se  re g io n .

W ith in  th is  s m a ll  re g io n  only  two of the m a jo r  c a te g o r ie s  o f 

lan d  u se  a r e  p re s e n t .  U rb an -b u iltu p  a t t r ib u te s  co v er a p p ro x im a te ly  65 

p e rc e n t  o f th e  a r e a ,  includ ing  ju s t  ab o u t a l l  lan d  th a t is  su ita b le  fo r 

c o n s tru c tio n . T he re m a in d e r  o f th e  a r e a  is  occup ied  by a  h a lf  dozen  

s te e p  m o u n ta in s  re a c h in g  to h e ig h ts  of 400 to 600 m e te r s .  T h e ir

^ ^ B a rtz , South K o re a , p. 128.

^ ^ Ib id . . p. 130.
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v e g e ta tiv e  co v e r  is  so th in  th a t they  a r e  e s s e n tia l ly  b a r re n  and  a r e  n o t 

even e ffec tiv e  a s  w a te rsh e d s . T he only  a g r ic u l tu r e  w hich re m a in s  is  

gard en in g  and  som e s m a ll- s c a le  fa rm in g  in  iso la te d  re m n a n ts  of 

n o w -u rb a n iz e d  v a lle y s .

T he fu n c tio n a l c en te r  o f the  re g io n  is  downtown P u sa n  w hich 

fo cu se s  on th e  h a rb o r  a t  the so u th e rn  end o f the reg io n . The downtown 

a r e a  in c lu d es  m uch  r e s id e n tia l  and  c o m m e rc ia l  c o n s tru c tio n  of m o d e s t 

m ea n s  and i t  h a s  expanded to i ts  l im it  up  th e  su rro u n d in g  m ountain  

s lo p e s . M o st of the r e c e n t  u rb a n  g row th  h a s  b een  in  a two k ilo m e te r  

w ide s t r ip  ex tending  n o rth w ard  som e 18 k i lo m e te rs  along the h a rb o r  

f ro n t and  in  a  low c o r r id o r  th rough  the  200 to 500 m e te r  h igh  m o u n ta in s  

w hich  s u rro u n d  the c ity . N ew er and  som ew hat le s s  o rd e re d  expansion  

h a s  in c o rp o ra te d  10 k ilo m e te rs  of w a te r f ro n t  n o r th e a s t  o f the h a rb o r  

an d  s e v e ra l  s m a lle r  low land a r e a s  n o r th  o f P u sa n  p ro p e r .

A la rg e  p o rtio n  of P u s a n 's  a r e a  is  occu p ied  by a l l  of the t r a n s 

p o rta tio n  f a c i l i t ie s  one expects  to find  in  a  m o d e rn  in d u s tr ia l  p o r t  c ity  

w ith  a  s u b s ta n tia l  h in te r la n d . P o r t  fa c i l i t ie s  occupy  s e v e ra l  sq u a re  

k i lo m e te rs  o f w a te r f ro n t.  They hand led  32 p e rc e n t  o f  the n a tio n a l

o cean  tonnage in  1970, and a r e  being  m o d e rn iz e d  and  expanded to t r ip le

63c u r re n t  ca p ac ity  by 1989. P u sa n  is  a lso  th e  te rm in u s  of th e  bu lk  of 

the n a tio n 's  ra ilw a y  and i t  in c lu d es  two m a jo r  r a i l  m a rsh a ll in g  y a rd s  

and  m any  k ilo m e te rs  o f en ro u te  tra c k . A re g io n a l a i r p o r t  and  s e v e ra l

^^N ational Land Developm ent P lan : 1972-1981, p. 93.
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F ig u re  47. --D ow ntow n P u san . This v iew  i l lu s t r a te s  the m a n n e r in  
w hich P u sa n  has expanded to  f il l  a l l  the low land around  the h a rb o r .  A 
n o rth w a rd  b e lt  of contiguous u rb a n iza tio n  ex tends aro u n d  the h a rb o r  and 
o v er the low  p a ss  on the h o r iz o n  ju s t  le f t of c e n te r .

F ig u re  48, - -U rb a n  expansion  n o r th  of P u sa n . This is  a  p a r t  of 
the in d u s tr ia l  and r  e s id e n tia l expans ion  about 10 k ilo m e te rs  n o r th  of 
P u sa n  H a rb o r. The m oun tains in  the background lie  along the bo u n d ary  
of R egion 5.
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m a jo r  h ighw ays co m p le te  the tra n sp o r ta tio n  s e c to r .

The P u sa n  u rb a n  reg io n  is  a lre a d y  a m a jo r  in d u s tr ia l  a r e a  w hich

in c lu d es  n e a r ly  9 p e rc e n t  of K o re a ’s m an u fac tu rin g  p lan ts  and 17 p e rc e n t

64of the m an u fac tu rin g  w o rk e rs . The com p o sitio n  o f the re g io n 's  in d u s 

try  is  w e ll b a lan ced  and  in c ludes te x tile s , c h e m ic a ls , b a s ic  m e ta l goods, 

plywood, food p ro c e ss in g , and sh ip  bu ild ing  am ong the m any. A s in  

T aegu, the p lan ts  a r e  d is tr ib u te d  th roughou t the u rb a n iz e d  a r e a .

F u r th e r  ex pansion  of the in d u s tr ia l  b a se  and  the u rb an ized  a re a  

w ill be m in im iz e d  u n d e r the p ro v is io n s  o f new  g o v ern m en t gu id e lin es. 

U nder th e se  c o n s tra in ts  the population  grow th  r a te  is  ex pected  to a v e rag e  

only  2. 6 p e rc e n t a  y e a r  in  the decade p r io r  to 1981, w hile th a t of the 

s m a lle r  re g io n a l c i t ie s  should ap p ro ach  10 p e rc e n t. T he co n cen tra tio n  

of in d u s try  and  popu la tion  in  a few c itie s  is  seen  by the governm en t a s  a

s tra te g ic  w eak n ess  in  the p re s e n t  p o litic a l en v iro n m e n t of n o r th e a s t

67A sia . I t  is  a lso  an  obvious fo rc e  p e rp e tu a tin g  the  se v e re  and p o li t

ic a lly  tro u b le so m e  ru r a l - u rb a n  incom e gap. A s a co n seq u en ce , em p h a

s is  is  be ing  given to th e  developm ent of ou tly ing  a r e a s .  P u s a n 's  e c o 

nom ic s tre n g th  w ill s t i l l  continue to grow  a s  the c ity  b eco m es the p ivot 

of a  p lanned heavy  in d u s tr ia l  b e lt  w hich is  to in c lu d e  the  c o a s ta l c itie s

^“̂ K orea S ta t is t ic a l  Y earbook: 1971. p . 179.

^ ^ B a rtz , South K o rea , p. 131.

^^N atio n a l L and  D evelopm ent P la n : 1972-1981. p . 115. 

^^Ibid. . p. 110.
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of U lsan , C hinhae, M asan , and Sam chonpo. I t  w ill c e r ta in ly  re m a in  

the second  m o s t  populous and p o w erfu l u rb a n  a r e a  in  South K o re a  a s  

long a s  h ea lth y  econom ic t ie s  e x is t  w ith  Ja p a n .

R egion  17

The l a r g e s t  and  m o s t im p o sin g  u rb a n  a r e a  in  the R epub lic  of 

K o rea  c e n te r s  on Seoul, i ts  p r im a te  c ity , lo ca ted  in  the n o r th w e s te rn  

c o m e r  of th e  co u n try  ju s t  30 k ilo m e te rs  sou th  of th e  DM Z. T h e  reg io n  

in c lu d es  ab o u t fo u r- f if th s  o f th e  613 s q u a re  k ilo m e te r  a d m in is tra t iv e  

a r e a  of th e  s p e c ia l c ity  p lus a  lo b e  of som e 200 sq u a re  k ilo m e te rs  

extending w e s tw a rd  to include Inchon and  th e  c o n s id e rab le  u rb a n iz a tio n  

in  the  in te rv e n in g  20 k ilo m e te rs .

Though sm a ll, the reg io n  h as  a  ju m b led  lan d sc ap e  w h ich  is  

e s se n tia l ly  a  ro llin g  e ro s io n a l s u rfa c e  in te r ru p te d  by r e s i s ta n t  u p lan d s. 

H ill re m n a n ts  a r e  se p a ra te d  by w ide s t r e a m  v a lle y s  ex cep t in  th e  c e n tra l 

p a r t  of the  re g io n  w h ere  som e p ro m in e n t m o u n ta in s  th ru s t  up to 700 

m e te r s  above Seoul and i ts  su rro u n d in g s . The b ro a d  sand  and  g ra v e l 

choked channel o f th e  H an R iv e r  t r a v e r s e s  th e  reg io n  fo r  n e a r ly  30 

k ilo m e te rs  and  is  an  effec tiv e  h in d ra n c e  to n o r th -s o u th  in te rc o u rs e .

Seoul h as  b een  th e  s ite  of K o re a 's  c a p ita l s in ce  la te  in  the 

fo u rte e n th  c e n tu ry  and  i t  h a s  re ta in e d  i ts  im p o rta n c e  la rg e ly  b e ca u se  

of i ts  s itu a tio n  and  th e  in e r tia  o f in s ti tu tio n s . I t i s  lo c a te d  m idw ay  down

^Sib id . . pp. 40-41.
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the w e s te rn  c o a s t of the  p en in su la  a s t r id e  the ju n c tio n  of the on ly  n o rth  

sou th  and  e a s t -w e s t  low land c o r r id o r s  on th e  p en in su la . I ts  s ite  o ffe red  

e a r ly  in h a b ita n ts  am en ab le  liv ing  cond itions and d e fen sib le  t e r r a in .

The c ity  re m a in e d  a sm a ll a d m in is tra t iv e  c e n te r  in  the C hinese 

tra d it io n  u n til  the  Ja p a n e se  an n ex a tio n  w hen rev o lu tio n a ry  m o d ern iz a tio n  

and ex p an sio n  beg an . Jap an  ra p id ly  c o n v e rte d  Seoul into the  p r im a te  

c ity  by e s ta b lish in g  and  c e n tra liz in g  a d m in is tra tiv e  fu n c tio n s , t r a n s 

p o r ta tio n  f a c i l i t ie s ,  sch o o ls , h o s p ita ls ,  c o m m e rc ia l a c t iv i t ie s  and 

w e s te r n - s ty le  in d u s try . S ince the channel o f the H an R iv e r  h as  alw ays 

b een  too shallow  and  v a r ia b le  fo r  c o m m e rc ia l  n av ig a tio n , Inchon becam e 

the c a p ita l r e g io n 's  p o r t  and i t  h a s  b een  c lo se ly  lin k ed  to Seoul fo r m any 

d e c a d e s .

By 1 9 4 9 , the l a s t  c en su s  b e fo re  the K o rean  W ar show ed the pop

u la tio n  of Seoul to be  a lm o s t 1. 5 m illio n , and  i t  w as the f i r s t  c ity  to be 

given the sp e c ia l p ro v in c e - le v e l p o li t ic a l  s ta tu s . T oday Seoul is  one 

of the w o r ld 's  l a r g e s t  c i t ie s ,  hav ing  a 1970 popula tion  of o v e r  5. 5 

m illio n  and an  e x tre m e ly  h igh  g row th  r a te  w hich  h a s  c a u se d  the  popu

la tio n  to t re b le  s in c e  1955. Inchon h a s  grow n along  w ith  Seoul and i t  

had  a popu lation  o f 650, 000 in  1970. T o g e th e r th is  one re g io n  acco u n ts  . 

fo r 20 p e rc e n t o f the n a tio n a l popu la tion .

A s one w ould exp ec t, u rb a n -b u iltu p  land  u s e s  a r e  p red o m in an t

^^M cC une, K o re a 's  H e r i ta g e , pp. 168-169. 

^^K o rea  S ta tis t ic a l  Y earb o o k : 1971. p. 40.
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in  th is  sm a ll  re g io n  and  they occupy ab o u t 60  p e rc e n t  o f the a r e a .  S ig n if

ic a n t u rb a n  ex p an sio n  of both  Seoul an d  Inchon did  n o t o cc u r  u n til the

tw en tie th  c e n tu ry  w hen  th e  J a p a n e se  began  eco n o m ic  in te g ra tio n  of the  

71colony. T he e a r ly  grow th  took p la c e  w ith in  co m p ac t bounds, bu t a s  

fu r th e r  g row th  engu lfed  v a r io u s  t e r r a in  o b s ta c le s  Seoul b ecam e in c r e a s 

ing ly  fra g m e n te d  and  p e r fo ra te d . M o st la n d  w ith in  ab o u t sev en  k ilo m e te rs  

of c e n tra l  Seoul w hich  is  su itab le  fo r  u rb a n  g row th  is  now bu iltup  and  

expansion  is  a c c e le r a t in g  along t ra n s p o r ta t io n  a r t e r i e s .

The fu r th e s t  contiguous u rb a n iz a tio n  is  ab o u t 15 k ilo m e te rs  fro m  

downtown S eoul, and  i t  i s  m o s t ad v an ced  in  the  n o r th .  To th e  sou th  the

H a n 's  u n ru ly  ch an n e l w as an  a b so lu te  b a r r i e r  u n til  th e  1917 w hen i t  w as
r

72f i r s t  b r id g e d , an d  i t  s t i l l  r e ta rd s  g row th  in  th a t d ire c tio n . On the

w e s t the  r e la t io n s h ip  w ith  the p o r t  o f Inchon and  th e  a t tr a c t io n  of K im po

In te rn a tio n a l A ir p o r t  h av e  re s u l te d  in  ra p id  ex p an sio n  along th a t ax is  and

w ith  th e  e s ta b lish m e n t o f a  n u m b er o f la r g e  in d u s t r ia l  e s ta te s  and

d ep o t-ty p e  a c t iv i t ie s .  T he only b a r r i e r  to the co m p le te  u rb a n iz a tio n  of

a  s e v e ra l  k ilo m e te r  w ide zone b e tw een  Seoul and  Inchon is  the  C ap ita l

R egion  D ev elopm en t P la n  w hich h a s  m ad e  p ro v is io n s  fo r  a  n a r ro w  g re e n -

73b e lt  o f  f o re s te d  h i l ls  and  r ic e  lan d  b e tw een  the  c i t ie s .

T he con tiguous bu iltup  a r e a  o f th e  c ity  o f Seoul r e f le c ts  la rg e ly

^^M cC une, K o re a 's  H e r i ta g e , pp. 167-169 .

^ ^ B a r tz , South K o rea , p. 122.

73N ational Land D evelopm ent P lan : 1972-1981. p. 201; and
Eui, "Seoul M etropo litan  Developm ent: 1960-1973, " p. 29.
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unplanned  g row th  in  te r m s  of s p a tia l  o rg a n iz a tio n  and functional d i s 

tr ib u tio n . N e v e r th e le s s , th e re  a r e  fou r re la t iv e ly  w e ll defined  zones 

of u rb a n  a c tiv ity  w ith in  th e  city . T he f i r s t  is  the co re  of m o d ern  c o m 

m e r c ia l  and a d m in is tra t iv e  a c tiv it ie s  w hich is  lo c a te d  w ithin  two k ilo 

m e te r s  of the o r ig in a l  w a lled  c i ty 's  c e n te r .  Included  in  th is  co re  a r e  

m o s t  of th e  m o d e rn  h igh  r i s e  bu ild ings and m o d e rn  tra n sp o r ta tio n  f a c i l 

i t ie s ,  in te rn a tio n a l c o m m e rc ia l a c t iv it ie s ,  n a tio n a l governm en t b u ild in g s, 

in d u s tr ia l  h e a d q u a r te rs ,  and m any  h o te ls  and  h is to r ic  s ite s .

A bout fou r k ilo m e te rs  sou th  of the c i ty 's  c e n te r  on an  expanse 

of low land along the  H an R iv e r  i s  a  co n cen tra tio n  of lig h t in d u s tr ia l  

a c t iv i t i e s ,  m i l i ta ry  com pounds and  tra n sp o r ta tio n  f a c i l i t ie s .  A c ro ss  

the H an R iv e r  som e s ix  o r  sev en  k ilo m e te rs  so u th w est of c e n tra l  Seoul 

is  the in d u s tr ia l  su b u rb  o f Y ongdungpo. I ts  o ld e s t and d e n s e s t  p o rtio n  

o f som e 20 sq u a re  k ilo m e te rs  con ta ins n e a r ly  e v e ry  kind of in d u s tr ia l  

p lan t found in  K o rea  and  i s  the  g r e a te s t  h eav y  in d u s tr ia l  zone in  the 

co u n try . L a s tly , th e re  a r e  the rem a in in g  a r e a s  o f the c ity  w hich a r e  

occup ied  la rg e ly  by r e s id e n t ia l  and  lo c a l s e rv ic e  a c t iv i t ie s .  T h ese  a r e  

m o s t ex p an siv e  along th e  n o r th  b an k  of the  H an R iv e r  and the n o r th e rn  

su b u rb s  o f th e  m e tro p o lita n  a r e a .

A g r ic u ltu ra l  a c t iv i t ie s  a r e  s t i l l  p ro m in e n t and im p o rta n t to the  

econom y of the  reg io n , and  they  occupy 16 p e rc e n t of the a r e a .  M ost 

of the fa rm  land  is  on low land  a long  the H an R iv e r  and the b ro ad  p la in  

be tw een  Seoul and Inchon. The a c re a g e  is  abou t evenly  d iv ided  betw een
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F ig u re  49, - - I n d u s t r ia l  e s ta te  w est of Seoul, M ost in d u s tr ia l  grow th  
is  o c c u rr in g  along the Se o u i- Inchon ax is  w h ere  tra n sp o r ta tio n , le v e l 
land  and developm en t p lan s h ave  en co u rag ed  the e s ta b lish m e n t of dozens 
of in d u s tr ia l  e s ta te s  su ch  as th is .

I

F ig u re  50, - -Downtown Seoul, T h is i s  an e a s tw a rd  v iew  a c ro s s  a 
p o rtio n  of S eo u l's  c o re  f ro m  n e a r  the c ap ita l. The c ity  h as  expanded to  
c o v e r  n e a r ly  a ll  the a r e a  to  the b a se  of the m ountains fa in tly  v is ib le  on 
the h o riz o n .
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r ic e  and  c o m m e rc ia l v eg e tab le  grow ing. L ik e  the  su rro u n d in g  reg io n , 

th is  a r e a  h as adop ted  v iny l h o u ses  to in c r e a s e  p ro d u c tio n  effic iency  and 

h a s  the  fo u rth  ran k in g  co n cen tra tio n  in  the co u n try .

Incongruous a s  i t  m a y  seem , fo re s t  is  found on n e a r ly  15 p e r 

cen t of the a r e a  a s  s t r ic t ly  an  upland cover w h ere  no h ig h e r  econom ic 

r e n t  can b e  e a rn e d . Y oung, f a i r ly  d en se ,an d  c lo se ly  m an ag ed  pine 

s tan d s  a r e  m o s t a p p a re n t on the n o r th e rn  m o u n ta in s  of the  c ity  and  in  

la rg e  t r a c t s  on h il ls  be tw een  Seoul and Inchon. T hey  a r e  m a in ta in ed  a s  

an  exam ple  o f fo re s t  m an ag em en t fo r  the r e s t  o f  the  n a tio n  and  a s  a 

m a jo r  com ponent of S e o u l's  g re e n b e lt. A n o th er 5 p e rc e n t  of the  reg io n  

is  b a r r e n  lan d  and w a te r .

T he ra p id  g ro w th  of the m e tro p o lita n  a r e a  and  a  s e r io u s  im b a l

an ce  in  the  n a tio n a l d is tr ib u tio n  of population , in d u s try , and  public  i n s t i 

tu tio n s  h a s  a le r te d  th e  g o v ern m en t to the n eed  fo r  r e m e d ia l  ac tio n . A s 

a  co nsequence , s t r i c t  l im its  have been  p laced  on th e  p h y s ic a l grow th o f 

the  S eou l-Inchon  a r e a  and  p o s itiv e  m e a s u re s  a r e  being  tak en  to d e c en 

t r a l iz e  m any  fu n c tio n s . T he goal is  to e lim in a te  a l l  in d u s try  f ro m  the 

c e n te r  o f  the Seoul u rb a n  a r e a  and to fo s te r  i ts  d ev e lo p m en t a long  the 

S eou l-Inchon  c o r r id o r  and  in  s a te ll i te  c it ie s  such  a s  U ijongbu. R e s id e n 

t ia l  a r e a s  a r e  to expanded along the Han R iv e r , and  a l l  rem a in in g  s u i t 

ab le  land  is  to be  developed  fo r tru c k  fa rm in g . T he p o r t  of Inchon 

i s  being  en la rg ed  and  m o d e rn iz e d  so th a t i t  can  b e t te r  su p p o rt th e

"̂̂ National Land Developm ent P lan : 1972-1981. pp. 189-192.
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in d u s tr ia l iz a tio n  of a l l  of n o r th w e s t K o re a . I t  a p p e a rs , th en , th a t 

g row th  in  th is  re g io n  w ill continue in  a  m o re  o rd e r ly  fash io n , b u t 

th a t no d ra m a tic  changes in  land  u s e  p a t te rn s  w ill  tak e  p la ce  in  th e  

n ex t d ecad e .



C H A PTE R  VI 

SUMMARY AND CONCLUSIONS

The P ro b le m  and R e s e a rc h  O b jec tiv es  

A know ledge of c o n te m p o ra ry  lan d  u se  p a t te rn s  and  e n v iro n 

m e n ta l r e s o u r c e s  is  im p o rta n t fo r  an y  co u n try  today , b u t i t  i s  in  re m o te  

a r e a s  an d  u n d erd ev e lo p ed  c o u n tr ie s  th a t  the  in fo rm a tio n  vo id  is  g re a te s t  

an d  the m e a n s  of a c co m p lish m en t a r e  le a s t .  T he n eed  to f i l l  th a t void 

b e c o m e s  c r i t i c a l  w hen the  d e c is io n  i s  m ad e  to develop  a  m o d e rn , in te 

g ra te d  econom y in  the  re g io n  and  l i t t l e  r e l ia b le  in fo rm a tio n  is  a v a ila b le  

fo r  a  p lann ing  foundation .

T he R epub lic  of K o rea  is  a  good ex am p le . In te g ra tio n  of the 

r u r a l  s e c to r  w ith  a ra p id ly  expanding in d u s tr ia l  econom y is  th e  m a jo r  

goal o f ex is tin g  dev elo p m en t p la n s . Im p lic it  in  th is  s c h e m e  is  the 

co m p le te  and  e ffic ien t u se  o f lan d  a r e a s  and  o th e r  p ro d u c tiv e  r e s o u rc e s .  

H o w ever, in  th e  p a s t  l i t t le  a tte n tio n  w as p a id  to th e  c o lle c tio n  of re l ia b le  

land  u s e  d a ta , and  land  u se  m apping  and  re g io n a liz a tio n  hav e  b een  b ased  

a lm o s t  e n tire ly  on à  v a r ie ty  of u n co o rd in a te d  a c a d e m ic  s tu d ie s  and 

ta b u la r  d a ta  f ro m  s e v e ra l  a g e n c ie s  an d  a d m in is tra t iv e  le v e ls  of the

g o v e rn m en t. They have p ro d u ced  a  s e r ie s  of re g io n a l m ap s  w hich a r e
211
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an tiq u a ted , o v e rly  s im p lis t ic ,  im p re c is e ,  o r  too n a rro w  in  scope to be 

o f m uch  v a lu e . C onsequen tly , South K o rea  la c k s  a  g e n e ra l re c o n n a is 

san ce  o verv iew  o f i t s  land  r e s o u r c e s  and an  u n d ers tan d in g  of in te g ra te d  

re g io n a l land  u se .

T his study  h as  sought to develop  an  im p ro v ed  m ethodology fo r 

th e  re g io n a liz a tio n  of in te g ra te d  lan d  u se  a t t r ib u te s  and to apply  th a t 

m ethodology to th e  R epublic  of K o re a . S pecific  re g io n a l o b jec tiv es  

w e re  the d e te rm in a tio n  of the  do m in an t land  u s e  a s so c ia tio n s  p re se n tly  

shap ing  K o re a 's  la n d sc a p e s , and  th e  defin ition  and  r e a l is t ic  d e lim ita tio n  

o f s m a ll- s c a le  in te g ra te d  lan d  u se  reg io n s  c o n s is te n t w ith  the n eed  fo r 

a n  en v iro n m en ta l o v e rv iew  a s  a  p re lu d e  to n a tio n a l land  u se  p lanning .

The R e s e a rc h  D esign  

The r e s e a r c h  d es ig n  u se d  in  th is  s tudy  h as  com bined the ad v an 

tag es  of using  m a th e m a tic a l tech n iq u es  to define  dom inant land  use  

a s so c ia tio n s  and  reg io n s  w ith  the  u se  o f synoptic  space im a g e ry  to 

r e a l is t ic a l ly  d e lim it b o u n d a r ie s . T he m a jo r  e lem en ts  of the desig n  

w e re : (1) the fa c to r  a n a ly s is  of s e le c te d  land  u se  a t tr ib u te s  f ro m  each  

o f the  m a jo r  ca teg o rie s  of land  u se  p re s e n t  in  K o rea  to e s ta b lish  p re d o m 

in a n t land  u se  a s so c ia tio n s ;  (2) the  u se  of fa c to r  s c o re s  and W a rd 's  

grouping  a lg o r ith m  to c lu s te r  d a ta  c a s e s  to re v e a l  a  p re l im in a ry  re g io n a l 

s tru c tu re ;  and ( 3) the u se  of a  m od ified  photom orph ic  m apping techn ique 

on LANDS AT im a g e s  of K o rea  to a d ju s t  p re lim in a ry  re g io n a l b o u n d aries  

and e s ta b lish  f in a l b o u n d a rie s .
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T h is  m ethodology  w as su c c e ss fu l in  th is  study and a p p e a rs  to 

have s e v e ra l  ad v an tag es  o v e r  e ith e r  the m a th e m a tic a l o r  pho tom orph ic  

m apping tech n iq u es  u sed  a lo n e . S ign ifican t ad v an tag es  o v e r  the pho to 

m o rp h ic  m apping tech n iq u e  a r e :  (1) i t  o b jec tiv e ly  id e n tif ie s  th o se  land  

u se  a s s o c ia tio n s  m o s t  im p o rta n t on the la n d sc a p e ; (2) i t  e s ta b lish e s  

a ten ta tiv e  re g io n a l s tru c tu re  fo r the  im ag e  in te r p r e te r  to co m p are  

w ith h is  v isu a lly  d e riv ed  o rg an iza tio n , and a t  the  sam e  tim e , id en tifie s  

the dom inan t lan d  u s e  a s so c ia tio n s  im pacting  on the p h o tom orph ic  s ig n a 

tu re ; and  (3) th e re  is  a  red u ced  need  to s ta t is t ic a l ly  t e s t  the  v a lid ity  of 

re g io n a l co m p o sitio n  and s tru c tu re  s in ce  the p re l im in a ry  reg io n s  a r e  

m a th e m a tic a lly  defined  and c la s s if ic a tio n  e r r o r  can  o c c u r  only  w ith in  

the a d ju s tm e n t ra n g e  of th e  m od ified  (photom orphic) b o u n d a r ie s .

A dvan tages o v e r  a  p u re ly  m a th e m a tic a l c la s s if ic a tio n  and 

grouping  m ethodology  a r e :  (1) reg io n s  a r e  m o re  r e p re s e n ta t iv e  of the 

to ta lity  of su rfa c e  a t t r ib u te s ;  (2) th e re  is  g r e a te r  p re c is io n  and r e a l is m  

in b o u n d ary  p la ce m e n t; and  (3) re g io n s  a re  defined  and  bounded in  a m o re  

r e a l i s t ic  co n tex t (the im age) w hich a llow s g re a te r  u n d e rs tan d in g  of the 

p a tte rn s  and  p ro c e s s e s  shaping the lan d sc a p e .

A m a jo r  p ro b le m  w ith  th is  m ethodology, a s  i t  i s  w ith  any 

techn ique  involving a  m a th e m a tic a l so lu tion , is  the  a c q u is itio n  of an  

ad eq u a te  d a ta  b a s e . T h is  p ro b le m  would p ro b ab ly  o c c u r  m o s t freq u en tly  

in  developing  c o u n tr ie s  o r  re m o te  a r e a s  of eco n o m ica lly  developed 

c o u n tr ie s  w h ere  c e n su se s  a r e  no t re g u la r ly  conducted . M ost o f the
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sp e c ific  p ro b le m s  e n co u n te re d  in  th is  study of K o rea  w e re  p re v io u s ly  

d is c u s s e d  in  C h ap te r III, bu t they  can  be  g e n e ra lly  su m m a riz e d  a s  ones 

o f c o m p le te n e ss , c o m p a tib ility , and  re l ia b il i ty  of the in p u t d a ta . In c o m 

p le te  in fo rm a tio n  ab o u t som e lan d  u se  a t t r ib u te s  fo rc e d  the in c lu s io n  of 

som e p o ss ib ly  w eak  s u r ro g a te s  in  an  a tte m p t a t  c a th o lic ity . A s a  co n 

sequence of th a t and th e  a p p a re n t in a c c u ra c ie s  in  som e o f th e  d a ta , the 

co m m u n a litie s  of s e v e ra l  v a r ia b le s  w e re  lo w er than  d e s ir e a b le  and  

w eakened  the fa c to r  r e s u l t s .  T he su sp ec ted  p o o r r e l ia b i l i ty  o f so m e 

d ata  is  a lso  thought to be re sp o n s ib le  fo r  som e s u rp r is in g  and  m i s 

lead ing  fa c to r  s c o re s  such  a s  th o se  showing th e  m oun tainous coun ties  

of R egions 1 and 2 to be  v e ry  w eak  in  f o re s t  lan d  u se  a s s o c ia t io n s .

A no ther w eak n ess  is  the su b jec tiv ity  invo lved  a t  s e v e ra l  po in ts  

of the m ethodology . T h e se  include th e  se le c tio n  of v a r ia b le s  fo r  the  

fa c to r  a n a ly s is ,  the  u se  of a  con tigu ity  c o n s tra in t and  the  s e le c tio n  of a 

cu t-o ff  po in t in  the g rouping  p ro c e s s ,  the  evalua tion  of im ag e  s ig n a 

tu re s ,  and the bounding of pho tom orph ic  a r e a s .  T h ese  la s t  two p ro b le m s 

a lso  e x is t  in  m o s t m ach in e  (com pu ter) a n a ly se s  of im a g e ry  b e c a u se  of 

the n eed  fo r  the o p e ra to r  to e s ta b lis h  in itia l  to n al id e n tif ic a tio n s  and 

a lg o r ith m s  fo r th e  m a c h in e 's  r e fe re n c e .

L a s tly , th e r e  a p p e a rs  to be  a  re q u ire m e n t th a t the  r e s e a r c h e r  

have a  fa m il ia r i ty  w ith  the study a r e a .  A know ledge o f lan d  u se  a s s o 

c ia tio n s , s p a tia l  and  te m p o ra l p a tte rn s , and the p h y s io g rap h y  is  e s s e n 

t ia l  if  th e  r e s e a r c h e r  is  to p ro p e r ly  s e le c t  v a r ia b le s ,  judge the m ean ing  - 

fu ln ess  o f e x tra c te d  f a c to rs ,  and  ra tio n a lly  bound pho to m o rp h ic  a r e a s .
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D esp ite  the  sh o rtco m in g s  of the m ethodology u se d  in th is  study, 

i t  is  seen  a s  a  ra p id  an d  eco n o m ica l m ean s  to e ffec tiv e ly  id en tify , m ap , 

and  re g io n a liz e  g ro s s  land  c o v e rs  and  u s e s  a t  s m a ll s c a le . I ts  g e n e ra l

iz in g  c h a r a c te r is t ic  m ak es  i t  m o s t su itab le  fo r the le v e l o f d e ta il  defined  

by L e v e l I of the USGS L a n d -U se  C la s s if ic a tio n  S y stem  fo r  U se  w ith

-S e n so r  D ata . The a s s u r e d  a v a ila b ility  o f e x tre m e ly  low  c o s t 

LANDSAT im a g e ry  fo r  any land  su rfa c e  on the e a r th , and  th e  m o d es t 

re q u ire m e n ts  fo r  co m p u te r p ro c e ss in g  and  conven tional im ag e  in t e r p r e 

ta tio n  equ ipm en t m ak e  th is  m ethodology  e sp e c ia lly  su ita b le  fo r develop ing  

c o u n tr ie s  o r  reg io n s  doing land  u se , econom ic developm en t, o r  e n v i

ro n m e n ta l m an ag em en t p lann ing . I ts  p ro p e r  ro le  a p p e a rs  to be th e m a tic  

m apping o r  m u ltifa c to r  re g io n a liz a tio n  in  the  re c o n n a is sa n c e  o r  o v erv iew  

m ode, r a th e r  than  a s  a  f in a l p lanning  v eh ic le . I t  w as in  such  an  o v erv iew  

m ode th a t M a c P h a il 's  photo m o rp h ic  techn ique  w as u se d  in  th e  R eg ional 

Land S y stem s  of C h ile  P r o je c t  an d  ag a in  in a  study  of n o r th e rn  C olorado 

in  1 9 7 2 .^

T h is  m ethodology a lso  h as  p o te n tia l u s e s  in  a r e a s  o f developed  

c o u n tr ie s  w h e re  th e re  is  a  c o a rs e  s e t  o f data  c o lle c tio n  p o in ts , o r  w h ere  

p h y s ica l a c c e s s  is  r e s t r i c te d  o r  l a r g e - s c a le  im a g e ry  is  u n av a ila b le .

In  th a t co n tex t th is  com bination  of the  m a th e m a tic a l and  photo m o rp h ic  

tech n iq u es  w ould s e e m  to be a n  advan tageous m ean s  o f updating  the 

in fo rm atio n  b a se  on c o u n tr ie s  such  a s  the USSR and the  P e o p le s '

R epublic of C hina.

^R eev es, e d . , M anual o f R em ote  S en s in g , p . 1962.
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Land U se A sso c ia tio n s  

The fu n d am en ta l finding of th is  study  w as th a t 9 b a s ic  d im en sio n s  

e ffec tiv e ly  r e p r e s e n t  31 land  u s e  v a r ia b le s  in  the  R epub lic  of K o re a , and 

they  acco u n t fo r 77. 8 p e rc e n t o f the to ta l v a r ia n c e  (T ab le  4). F ro m  th is  

i t  is  c le a r  th a t the  th re e  c a te g o r ie s  o f lan d  u se  tra d it io n a lly  re c o g n ize d  

by  the K o rean  c u ltu re  (low land, upland , f o re s t  land) a r e  re a so n a b le  

ap p ro x im a tio n s  o f the  dom inan t land  u se  a s so c ia tio n s  e s ta b lish e d  by 

th is  study.

TA BLE 4

DOMINANT LAND USE ASSOCIATIONS

F a c to r In te rp re ta tio n % V arian c e

1 L ow land a g r ic u ltu re .20. 8
2 U rb a n  -b u iltu p 16. 3
3 U pland a g r ic u l tu re 1 0 .4
4 S p ec ia liz ed  upland  a g r ic u l tu re 7. 1
5 C o n ife ro u s  fo re s t-u p la n d  s u b s is te n c e  fa rm in g 6 .4
6 M ixed fo re s t-u p la n d  su b s is te n c e  fa rm in g 5 .4
7 U pland b u rn t- f ie ld  a g r ic u l tu re 4 .2
8 Low land u rb a n -f r in g e  a g r ic u l tu re 4. 0
9 M arg in a lly  p ro d u c tiv e  upland 3 .2

N ot s u rp r is in g ly , tra d it io n a l  fo rm s  o f low land and  up land  a g r i 

c u ltu re  (F a c to rs  1 and 3) a r e  two of the  m o s t im p o rta n t a s so c ia tio n s  in 

re g io n a l d e fin itio n  although  to g e th e r  they occupy  le s s  th an  o n e -fif th  of 

the c o u n try 's  s u rfa c e . T h a t s itu a tio n  is  n o t lik e ly  to change a s  long a s  

K o rea  r e l ie s  upon i ts  food g ra in  p ro d u c tio n  b a s e  fo r such  a  la rg e  sh a re  

of i ts  G N P and p ro m o te s  the im p ro v em en t and  ex pansion  o f tra d it io n a l
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a g r ic u l tu r a l  fo rm s . N um erous p h y s ic a l and econom ic c o n s tra in ts  a lso  

r e ta r d  changes to th e  tra d itio n a l p a tte rn s  in  m uch  of the co u n try .

S p ec ia liz ed  a g r ic u l tu ra l  a s so c ia tio n s  r e p re s e n te d  by F a c to rs  4 

and  8 in d ic a te  a  grow ing d iv e rs if ic a tio n  and  c o m m e rc ia liz a tio n  in  K orean  

a g r ic u l tu re .  T he s tre n g th  of th e se  two fa c to rs  i s  c o n s id e re d  a  sign of 

fa v o rab le  tre n d s  in  econom ic developm en t and land  u se  effic iency . Both 

a s so c ia tio n s  have e x is te d  in  lim ite d  scope fo r s e v e ra l  d ecad es , but re c e n t 

expansion  into " lu x u ry "  and  in d u s tr ia l  c ro p s  h a s  in c re a se d  th e ir  influence 

to the p o in t th a t th e y  a r e  becom ing  p ro m in e n t in  re g io n a l land  u se  d ynam 

ic s .

The s tre n g th  of th e  u rb a n  -bu iltup  a s so c ia tio n  (F a c to r  1) w as not 

expected  in  a  co u n try  w h ere  so m uch  of the population  is  in  the  p r im a ry  

s e c to r  of the  econom y and  w h ere  th e re  a r e  so few la rg e  c i t ie s .  A p p a r

en tly  the  a g g re g a te  of m o d e ra te  population  d e n s it ie s ,  la rg e  n u m b ers  of 

sp raw lin g  v illa g e s , a  few re g io n a l c it ie s , and  th e  a r r a y  of a s so c ia te d  

land  u s e s  is  beco m in g  a  se c to r  o f c o n s id e ra b le  im p o rta n c e . The r e s e a r c h  

fo r th is  study  in d ica ted  th a t ag en c ie s  a t  a l l  le v e ls  have a  poor g ra sp  of 

the  q u a lita tiv e  and  q u an tita tiv e  a s p e c ts  o f th e  u rb a n -b u iltu p  land  u se  

a s so c ia tio n  and  th a t  i t  should b e  m o re  c lo se ly  m o n ito red .

D esp ite  th e  p ro m in en ce  of f o re s t  c o v e rs  on th e  K o rean  lan d scap e , 

no s in g le  f o re s t  lan d  u se  a s so c ia tio n  w as found to be e sp e c ia lly  u sefu l 

fo r  d iffe ren tia tin g  re g io n s . T h is  unexpected  ou tcom e is  thought to 

r e s u l t  f ro m  the  p o o r re lia b il i ty  and im p re c is io n  of g o v ern m en t data on
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f o r e s t  c o v e rs . They r e p o r t  n e a r ly  co n stan t p e rc e n ta g e s  o f f o re s t  land  

in  a l l  p a r ts  of the co u n try  d esp ite  obvious q u a lita tiv e  d iffe re n c e s . The 

im p o rtan ce  o f f o re s t  c o v e rs  to the v a r io u s  re g io n s  is  consequen tly  

m ask e d . Two of the n ine  e x tra c te d  fa c to rs  (F a c to rs  5 an d  6) c le a r ly  

r e p re s e n t  f o re s t  a s so c ia tio n s , and  th e ir  v a r ia b le  load ings su g g est th a t 

fo re s te d  a r e a s  a r e  s p a tia lly  and  econom ically  in te g ra te d  w ith  the su b 

s is te n c e  fa rm in g  s e c to r .  D esp ite  the a r e a l  dom inance o f f o re s t  land  in 

m o s t re g io n s , f o r e s t ry  is  ev e ry w h ere  su b s id ia ry  to su b s is te n c e  fa rm in g  

in  an  econom ic se n se .

U pland b u rn t- f ie ld  fa rm in g  and  m a rg in a lly  p ro d u c tiv e  upland 

(F a c to rs  7 and  9) e m e rg e d  a s  unexpected ly  im p o rta n t a s so c ia tio n s .

B u rn t-f ie ld  a c t iv i t ie s ,  in -p a r tic u la r ,  show g re a te r  p ro m in en c e  and 

w id e r  d is tr ib u tio n  th an  is  re p o r te d  in  any l i te r a tu r e .  T h is  in d ica te s  

th a t th e se  in e ffic ien t an d  co u n te rp ro d u c tiv e  land  u se s  w hich  the  g o v e rn 

m en t h as  h is to r ic a l ly  t r ie d  to ig n o re  o r  dow nplay a r e ,  in  effec t, p ro b 

le m s  o f consequence in  s e v e ra l  reg io n s .

E ach  of the  lan d  u se  fa c to rs  re p re s e n ts  a  fa c e t of the to ta l 

c u ltu ra l lan d sc a p e  o f K o rea , and  each  o ccu p ies  a r a th e r  p re d ic ta b le  

n ich e  in  the  s p a tia l  o r d e r .  In  a  re p re s e n ta tiv e  la n d sc a p e  t r a n s e c t  fro m  

the m oun tains to a low land o r  c o a s ta l p la in , one s e e s  a  p ro g re s s io n  of 

dom inan t lan d  u se  a s so c ia tio n s  v e ry  s im ila r  to th o se  d e sc r ib e d  by G eddes 

in  the  A m e ric a n  South. G ed d es ' h y p o th esis  th a t th e re  tends to be  a 

" n a tu ra l  sequence o f re g io n s"  follow ing the p h y sio g rap h ic  p ro file  o f the
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lan d  h as  been  b o ls te re d  by o th e r  acco u n ts  o f seq u en tia l lan d scap e  

2
p a tte rn s .  T h is  m odel m ay  be too s im p lis t ic  o r  d e te rm in is t ic  fo r 

m uch  o f  the  w o rld , bu t i t  s t i l l  a p p e a rs  to be re a so n a b le  in  m uch  of 

K o rea  w h e re  a  low  re s o u rc e - lo w  technology  c u ltu re  long ago re a c h e d  

a k ind  o f s ta b le  and  h a rm o n io u s  ad ju s tm e n t w ith  the p h y s ica l la n d sc a p e .

The K o rean  seq u en ce  s ta r t s  w ith  fo re s ts  and b u rn t- f ie ld  fa rm in g  

(F a c to r  7) in  the  re m o te  m o u n ta in s. In  lo w er and  m o re  a c c e s s ib le  

m o un ta in s tra d it io n a l  s e d e n ta ry  upland su b s is te n c e  fa rm in g  (F a c to rs  

5 and  6) b eco m es  p re v a le n t in  a  b ro ad  v e r t ic a l  zone. A long upland 

m a rg in s  to low lands con v en tio n al upland a g r ic u l tu re  (F a c to r  3) is  

p ro m in e n t, a lthough  sp e c ia liz e d  upland a g r ic u l tu r e  (F a c to r  4) m ay  be 

lo c a lly  dom inan t. U rb an  and o th e r  b u iltu p  u s e s  ty p ic a lly  o ccupy  lo w 

lan d  fr in g e s  and  m ay  th e m se lv e -  be flanked  by the u rb a n  re la te d  a s s o 

c ia tio n  o f F a c to r  8. The lo w est p h y sio g rap h ic  n ich e  is  r e s e rv e d  

a lm o s t ex c lu s iv e ly  fo r  the in te n s iv e  low land a g r ic u l tu re  o f F a c to r  1.

T he R egions

T h is  r e s e a r c h  id en tified  17 sp e c ific  land  u se  re g io n s  w ith in  

the R epublic  o f  K o rea , and  they  ran g ed  in  s iz e  f ro m  the 200 s q u a re

^ R u p ert B. V ance, H um an G eography  of the South. 2d ed.
(New Y ork : R u s se ll  & R u sse ll ,  1968), pp. 29-31 c iting  G eddes f ro m  
an  un id en tified  s o u rc e . A m o re  re c e n t  and  a n a ly tic a l d isc u s s io n  is  
p ro v id ed  by P h ilip  W. P o r te r ,  "E n v iro n m en ta l P o te n tia ls  and  E conom ic  
O p p o rtu n itie s -A  B ackground  fo r  C u ltu ra l A dap ta tion , " in  P e o p le  and 
L and  in  A fric a  South o f the  S a h a ra , ed. by  R, M. P ro th e ro  (London: 
O xford  U n iv e rs ity  P r e s s ,  1972).
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k ilo m e te rs  o f P u sa n  to th e  n e a r ly  20, 000 sq u a re  k i lo m e te r s  o f R egion  5. 

F iv e  g e n e r ic  g roups of lan d  u se  reg io n s  can  be id e n tif ie d  f ro m  the  d a ta  

s e t  u sed  in  th is  r e s e a r c h .  A lthough each  g roup  c o n ta in s  re g io n a l d iv e r 

s ity , su ff ic ien tly  deep  o r  b ro a d  s im i la r i t ie s  e x is t  fo r  th is  su b je c tiv e  

c la s s if ic a tio n . In c luded  a s  g e n e r ic  g ro u p s a r e :  (1) f o re s te d - s u b s is te n c e  

a g r ic u l tu r e ,  (2) t r a n s i t io n a l  a g r ic u l tu re ,  (3) in te n s iv e  c o m m e rc ia l  

a g r ic u l tu r e ,  (4) u rb a n -f r in g e  zo n es , and  (5) u rb a n -b u iltu p . T h e re  a r e  

no s u b s ta n tia l s im i la r i t ie s  b e tw een  e ith e r  th e se  g e n e r ic  c la s s e s  o r  

th is  re g io n a l o rg a n iz a tio n  and  th o se  s in g le - fa c to r  s c h e m e s  w hich  a r e  

ex tan t. L o g ica lly , the  m o s t s im i la r i t ie s  a r e  seen  w ith  r e c e n t  a g r ic u l 

tu ra l  re g io n a liz a tio n s . T he le a s t  com m o n ality  e x is ts  w ith  the  g re a t  

n u m b er o f re g io n a liz a tio n s  w hich  w e re  b a se d  on p re su m e d  c lim a tic  

l im ita tio n s  on a g r ic u l tu r e  and  n a tu ra l  v eg e ta tio n . T he s in g le  p h y s ic a l 

a t t r ib u te  w hich  a p p e a rs  to h av e  th e  g r e a te s t  c o r re sp o n d e n c e  to th e se  

re g io n a l b o u n d a r ie s  is  p h y s io g rap h ic  change.

D esp ite  the u b iq u ity  of fo re s t  c o v e rs  in  South K o re a , th e re  a r e  

only  fo u r re g io n s  w h e re  f o r e s ts  h av e  a  p r in c ip a l r o le  in  la n d  u se  

eco n o m ics . O nly in  m o u n ta in o u s R egions 1, 2, 3 and  8 a r e  th e  f o r e s t  

c o v e rs  w e ll developed , and  do p ro v is io n s  e x is t  fo r  th e  c u r r e n t  o r  

p ro je c te d  in te g ra tio n  of the  f o r e s ts  in  a  c o m m e rc ia l s e n se . E l s e 

w h e re  in  th e  co u n try  th e  p red o m in a n t f o re s t  land  c o v e rs  a r e  new  

p la n a ta tio n s , s c ru b  f o r e s t ,  and  e s s e n tia lly  b a r r e n  lan d s  w hich  have 

no a c tiv e  ro le  in  the eco n o m ic  s y s te m . T h e se  " fo r e s ts "  m ak e  th e ir



TABLE 5

SUMMARY O F M AJOR LAND USES BY REGION^
(P e rc e n t)

R egion A rea U rb an - A g ric u ltu re F o r e s t B a r re n W ater
(km^) B uiltup C ultiva ted P addy Upland B odies

1 4. 100 3 8 4 4 80 5
2 17 ,100 4 13 5 8 77 3 2
3 7, 300 5 13 2 11 68 12 1
4 11, 900 7 27 15 12 52 6 3
5 19,700 5 20 13 7 56 10 3
6 4, 800 6 ' 37 23 14 45 6 4
7 3, 500 12 46 34 12 29 4 4
8 9, 100 4 18 8 10 67 10 -

9 6, 500 8 36 24 12 48 5 2
10 6, 200 8 27 15 12 54 7 2
11 1, 850 9 40 18 22 44 6 -

12 1, 830 5 20 1 19 34 36 -

13 700 20 40 22 18 20 8 5
14 350 5 74 62 12 10 5 4
15 200 65 5 3 2 20 10 -

16 2, 600 15 28 17 11 47 4 2
17 600 60 16 9 7 15 5 1

N
N

T h e se  a r e  a p p ro x im a te  f ig u re s  fo r  the m o d ified  re g io n a l o rg a n iz a tio n , 
e x tra p o la tio n s  f ro m  s o u rc e s  l is te d  in  T able 3 and m ap  and im ag e  ex am in a tio n , 
eq u a l 100 p e rc e n t of each  re g io n a l a r e a .

T hey a r e  b ased  on 
Row su m s  do not
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co n trib u tio n s  in  the fo rm  of c o n se rv a tio n , fo rag ed  g re e n  m a n u re s , fuel, 

and  h e r b s .  T hose  p ro d u c ts  a r e  not c a lc u la te d  in  the  G N P and th e ir  

va lue  h a s  becom e a  p o in t o f con ten tion  betw een  so m e a g ro n o m is ts .

E ven  in  the  m oun ta inous reg io n s  the  youth of m uch  of the fo re s t  

co v e r and  the t im e -d is ta n c e  c o s ts  of co m m u n ica tio n s in s u re  th a t s u b 

s is te n c e  a g r ic u l tu r e  re m a in s  the  p red o m in a n t econom ic  ac tiv ity . T h ese  

four fo re s te d -s u b s is te n c e  a g r ic u ltu re  reg io n s  th e re fo re  rem a in  the m o s t 

tra d it io n a l re g io n s  in  th e  co u n try . T hey  a r e  c u r re n tly  ab le  to co n trib u te  

l i t t le  to the  n a tio n a l d ev e lo p m en t p ro g ra m  and should  p ro b ab ly  be tre a te d  

a s  d e f ic it a r e a s  fo r econom ic  developm en t fo r  the n e x t s e v e ra l  y e a r s .

The n e x t c la s s  up the  sca le  of lan d  u se  in te n s ity  is  re p re s e n te d  

by R eg ions 4, 5 and  12 w ith th e ir  tra n s i t io n a l  a g r ic u l tu r a l  c h a ra c te r is t ic s .  

T h e se  re g io n s  a r e  to som e ex ten t s p a tia l  b u ffe r  zon es  betw een  the f o r 

e s te d -s u b s is te n c e  a g r ic u l tu re  reg io n s  and  the in te n s iv e ly  s e ttle d  and  

fa rm e d  c o a s ta l  lo w lan d s. T hey  r e f le c t  bo th  in te rm e d ia te  en v iro n m en ts  

and in te rm e d ia te  a c c e s s ib i l i ty ,  yet each  con ta ins su b reg io n a l e x tre m e s  

re p re s e n tin g  a d ja c e n t c la s s e s .  T hese  re g io n s  have re m a rk a b le  d iv e r 

s ity  and  s e lf - su f f ic ie n c y  in  land  u se  p r a c t ic e s ,  and  n o t s u rp r is in g ly , 

occupy 33 p e rc e n t  o f the n a tio n a l a r e a  in  a  b ro ad  d iag o n a l b e lt a c r o s s  

the p en in su la .

I t  is  in  the t r a n s i t io n a l  reg io n s  th a t the b u lk  of the n a tio n 's  

b a r r e n  o r  m a rg in a lly  p ro d u c tiv e  upland  is  found. I ts  ex ten t is  so g re a t 

th a t l i t t le  econom ic  dev elo p m en t can  tak e  p lace  u n til  the land  has been



223

re c la im e d  o r  r e fo r e s te d  and  a g en e ra tio n  o f t r e e s  m a tu re d . T h is  m eans 

th a t the g o v e rn m en t's  r a th e r  le is u re ly  r e fo re s ta t io n  schedu le  w hich 

ex tends o v e r the n ex t d ec ad e s  w ill p ro b ab ly  d e lay  the econom ic in te 

g ra tio n  o f th o se  re g io n s  fo r an o th e r h a lf -c e n tu ry . Indeed , i t  ap p e a rs  

th a t the la rg e  s h a re  of fo re s t  land  cover in  ev e ry  county and reg io n  

p o ses  su b s ta n tia lly  l a r g e r  developm en ta l p ro b le m s  and  p o ten tia l than 

c u r re n t  land  and econom ic  developm ent p lan s  a r e  p re p a re d  to m anage.

R egions 6, 7, 9, 10 and 11 fo rm  the h e a r t  o f K o re a 's  in ten siv e  

c o m m e rc ia l a g r ic u l tu r e  s e c to r  w ith  a  sp e c ia liz a tio n  in  food g ra in s .

They occupy ex c lu s iv e ly  c o a s ta l low lands in  the w e s t and  south  w h ere  

K o re a 's  m o s t su itab le  a g r ic u l tu ra l  so ils  and c lim a te s  fo rtu ito u sly  

co ex is t. T h e ir  ro le  and  s p a tia l  ex ten t h as  re m a in e d  v ir tu a lly  unchanged 

fo r a t  le a s t  a  h a lf -c e n tu ry , and w ith th e  excep tion  o f im p ro v ed  a c c e s 

s ib ility  and th e  dev elo p m en t of lig h t in d u s try  in  s e le c te d  reg io n a l c i t ie s ,  

they w ill re m a in  la rg e ly  unchanged fo r  a n o th e r  fifty  y e a r s .  D esp ite  

K o rea  being one o f the o ld e s t se ttle d  c o u n tr ie s  and  being  se ttle d  by an  

in ten s iv e  g ra in  fa rm in g  so c ie ty  in  the C h inese  tra d it io n , th e se  a r e  the  

only reg io n s  (ex cep t R eg ion  14) w h ere  a g r ic u l tu r a l  lan d  u se s  even 

ap p ro ach  a r e a l  dom in an ce . Even so, the  23 p e rc e n t  o f the n a tio n a l 

a re a  re p re s e n te d  by th is  group o f re g io n s  a lo n e  should  in s u re  South 

K o re a 's  a g r ic u l tu ra l  su ffic ien cy  using  av a ila b le  m an ag em en t r e s o u rc e s .

Som e of the m o s t ra p id  econom ic and so c ia l changes in  South 

K o rea  a r e  o c c u r r in g  in  the u rb a n -f r in g e  re g io n s  w h e re  in ten siv e ly
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m anaged , sp e c ia liz e d  a g r ic u l tu r e  is  the dom inan t lan d  u se . In c lu d ed

in  th is  g roup a r e  R eg ions 14 and  16, each  o f w hich  is  con tiguous and

re sp o n s iv e  to one o f th e  c o u n try 's  two p r in c ip a l  c i t ie s ,  and  h a s  a  h igh

3d e g re e  of in te rc o n n e c tiv ity . They both  sp e c ia liz e  in  the  grow ing o f

h igh  p r ic e d , n o n -s ta p le  foods fo r  the  a d ja c e n t m a rk e ts ,  b u t th ey  a r e  

r e la tiv e ly  sm a ll re g io n s  b e c a u se  of the  s t i l l  l im ite d  p e r  c a p ita  in co m es 

of u rb a n  re s id e n ts .

The a p p e a ra n c e  o f th e se  u rb a n -f r in g e  re g io n s  in  th is  study  is  

s ig n if ic an t b e c a u se  i t  c le a r ly  i l lu s t r a te s  th a t s trong  fo rc e s  fo r  m o d e rn 

iza tio n  a r e  p r e s e n t  in  th e  co u n try , and th a t the o ften  c r i t ic iz e d  K o rean  

f a rm e r  is  qu ite  re sp o n s iv e  to genuine econom ic  s tim u li. T h is  r e g io n 

a liz a tio n  a lso  su g g e s ts  th a t a  s y s te m  of T hiin ian r in g s  a r e  beg inn ing  

to a p p e a r  a ro u n d  the th re e  m a jo r  c it ie s  o f T aegu , P u sa n , an d  Seoul.

T he lin k  betw een  the m ap p ed  fac to r  s c o re s ,  the re g io n s , and  von 

T h ü n en 's  m odel m ig h t s e e m  ten u o u s, bu t i t  seem s ju s tif ie d  in  lig h t 

o f th e  fo rm id ab le  p h y s ic a l f a c to rs  of d is to r t io n  and  the  lan d  u s e  changes 

w hich  have o c c u r re d  s in c e  m o d e riz a tio n  began . Suburban  v e g e ta b le  

and  f ru i t  grow ing have b een  im p o rta n t a c t iv i t ie s  fo r  d e c a d e s , b u t th e re  

is  no p re v io u s  ev idence  in  the  l i te r a tu r e  th a t tra d it io n a l  lan d  u s e s  w e re  

n o t dom inant to the  edge o f the  u rb an  a r e a s .  R ecen t l i t e r a tu r e  h as  

re m a rk e d  on the a c c e le ra tin g  change a ro u n d  u rb an  p la c e s , b u t th is

3
A s im ila r  zone a p p e a rs  to be fo rm in g  a ro u n d  T aeg u , bu t the 

co n figu ra tion  of p o lit ic a l u n its , and consequen t da ta  c e lls ,  m a y  have 
p rev en ted  i ts  d efin itio n  in  th is  study.
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study  is  the  f i r s t  to su g g es t sp a tia l  d im e n s io n s .

U rb a n -b u iltu p  re g io n s  a r e  p re d ic ta b ly  s m a ll  an d  s p a rs e ,  and 

c u r re n t ly  in c lu d e  on ly  th e  p o lit ic a l u n its  con ta in ing  South K o re a 's  th re e  

la r g e s t  c i t ie s .  T h e se  w ill p ro b ab ly  b e  the  on ly  u rb a n  a r e a s  fo r a t  l e a s t  

a  d ecad e  b e c a u s e  th ey  a r e  the only  g row th  p o le s  in  K o re a  and a r e  c u r 

re n tly  a b so rb in g  m o s t of the ca p ita l in v e s tm e n t an d  the  ru r a l - to -u r b a n  

popu la tion  m ig ra tio n . ^ A lthough th e se  c i t ie s  a r e  s tim u li to th e ir  r e s p e c 

tiv e  s e c tio n s  o f the  co u n try , re c e n t p o licy  d e c is io n s  and  p lann ing  m e a s 

u r e s  h av e  b een  d ire c te d  to w ard  a b ru p t l im ita tio n  o f g row th  in  th o se  a r e a s ,  

and  the  s tim u la tio n  o f g row th  in  m e d iu m -s iz e d  re g io n a l c i t ie s . G row th 

w ill a lso  tend  to re m a in  lo c a liz e d  b e c a u se  o f th e  lag  tim e  be tw een  grow th  

po le  s tim u lu s  an d  re g io n a l re sp o n s e . R u ra l  re g io n s  a ro u n d  the th re e

u rb a n  re g io n s  a p p e a r  to be  ex p erien c in g  the "b ack w ash  e ffec t"  w hich  h as

5
been o b s e rv e d  in  o th e r  ra p id ly  develop ing  c o u n tr ie s .

O nly R eg ion  17, the S eou l-Inchon  com plex , show s p ro m is e  of 

c o n s id e ra b le  ex p an sio n  in  the n e a r  fu tu re . A b so lu te  grow th  o f th a t 

u rb a n  zone w ill p ro b ab ly  continue d e sp ite  a  s u b s ta n tia l d ec lin e  re la t iv e  

to s m a lle r  c i t ie s .  T he lik e ly  r e s u l t ,  r e g a rd le s s  of s u b s ta n tia l g ree n  

b e l ts  an d  o th e r  zoning m e a s u re s ,  w ill b e  th e  expansion  of the co n u rb a tio n  

to w ard  U ijongbu to the  n o r th  and A nyang and Suwon to the south . G row th

^E u i, "S eou l M e tro p o litan  D evelopm ent: 1 9 6 0 -1 9 7 3 ,"  pp.
24-25 .

®M.I. L ogan , "T h e  S p a tia l S y stem  and  P lan n in g  S tra te g ie s  in  
D eveloping  C o u n tr ie s , " G eo g rap h ica l R eview . LXII. (A p ril, 1972), 
p. 237.
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of the u rb a n  c e n te r  w ill a b so rb  p o rtio n s  of R egion  16 w hich  w ill, in  

tu rn , expand i t s  o u te r  p e r im e te r  in  re sp o n s e  to the  conom ic s itu a tio n .

The s u c c e s s fu l  im p lem en ta tio n  of the N a tio n a l Land D evelop

m en t P lan : 1972-1981 w ill im p a c t su b s ta n tia lly  on th e  re g io n s  of th is  

study. The g r e a te s t  e ffec t w ill be to in c re a s e  s im i la r i t ie s  w ith in  the 

re g io n a l g roups w h ile  m ax im iz in g  betw een  g roup  d if fe re n c e s . F o r  

exam ple , the m o u n ta in o u s re g io n s  of the n o r th e a s t  and  so u th w est a r e  

to undergo  an e x ten s iv e  p ro g ra m  of r e fo re s ta t io n  an d  the  e lim in a tio n  

of b u rn t- f ie ld  fa rm in g  w hich  w ill p ra c t ic a l ly  e lim in a te  in te rn a l  d i f f e r 

e n ces . A t the  s a m e  tim e  the p lan  c a lls  fo r  the con tinued  and  a lm o s t 

s in g u la r  ad v an cem en t o f in te n s iv e  a g r ic u l tu r e  in  the  re g io n s  of the 

w e s te rn  h il ls  and  p la in s , la rg e ly  a t  the  ex p en se  of m a rg in a l  fo re s t  

land  and  b a r r e n s .  T h is  sp e c ia liz a tio n , c o m p le m e n ta r ity  and  in te rd e 

pendence in  the lan d  u se  reg io n s  w ill p la c e  f a r  g r e a te r  dem ands on 

go v ern m en t p lann ing , c o n tro l and t ra n s p o r ta t io n  d ev e lo p m en t than have 

ex is ted  p re v io u s ly .

T he N a tio n a l L and  D evelopm ent P la n  a p p e a r s  to reco g n ize  m any 

o f th e  re g io n a l s tre n g th s  d isc u s se d  in  th is  study , b u t i t  d oes not em ploy 

the sam e  re g io n a l s tr u c tu re .  I t  d iv ides the  co u n try  in to  17 " su b -re g io n s"  

w hich have the p o te n tia l fo r  becom ing  fu n c tio n a l "eco n o m ic  sp h e re s , " 

and w hich  a r e  fu r th e r  g rouped  to fo rm  e ig h t n am ed  re g io n s  w hich a r e  

the b a s e s  of c u r re n t  dev elo p m en t p lann ing . E a ch  re g io n  is  o rg an ized  

to ach iev e  fu n c tio n a l b a lan c e  and lo g ica lly  in c lu d es  a  w ide ran g e  of
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u s e s .  T he dev elo p m en t re g io n s  a r e  d iv ided  along  p ro v in c ia l and t r a 

d itio n a l su b -p ro v in c ia l b o u n d a r ie s  and b e a r  no s p a tia l  re se m b la n c e  to 

the land  u se  re g io n s  p ro p o se d  by th is  study (F ig u re  51).

A lthough th is  stu d y  m ad e no a tte m p t to n am e  the  reg io n s  n o r  to 

app ly  r ig id  la b e ls  to th e ir  co m p o site  land u s e  a t t r ib u te s ,  the d e sc rip tio n s  

o f the re g io n s  and an  ex am in a tio n  of the fa c to r  s c o re  m a tr ix  re v e a l  th e ir  

c h a ra c te r .  The r e s e a r c h  c le a r ly  in d ic a te s  th a t d e sp ite  the seem in g ly  

lim ite d  ran g e  in p r im a r y  and  seco n d a ry  s e c to r  eco n o m ic  a c tiv it ie s  and 

the  m onotony of the  r u r a l  lan d sc ap e , th e re  i s  s u b s ta n tia l d iv e rs ity  in  

the re g io n a l land  u se  c h a r a c te r is t ic s .  I t  a lso  su p p o rts  an  e a r l ie r  co n 

ten tio n  th a t p a s t s tu d ie s  d e sc rib in g  reg io n s  defined  by  s ing le  a t t r ib u te s ,  

g roups o f c lo se ly  a s s o c ia te d  a ttr ib u te s  defined  a s  " a g r ic u ltu re " ,  o r  

" c lim a tic  p o ten tia l"  w e re  n o t r e p re s e n ta tiv e  o f the re g io n a l co m p lex itie s  

in  K o rea .

A s such , th is  stu d y  p re s e n ts  an a l te rn a t iv e  to the v a r io u s  K o rean  

re g io n a liz a tio n s  in  e x is te n c e , m o s t of w hich did no t h ave  the b en efit of 

co m p reh en siv e  d a ta  and  q u an tifica tio n  tech n iq u es , n o r  o f the synoptic  

v iew  of sp ace  im a g e ry . I t  i s  a  f i r s t  s tep  to w ard  the ach iev em en t o f 

K o re a 's  en v iro n m en ta l o v e rv iew , and i t  b r in g s  to m ind  a  com m ent by 

G rigg  th a t, " . . .  the  m e a s u re  o f su cc e ss  of a  re g io n a l sy s te m  is  no t the 

ex ac tn e ss  o f the b o u n d a r ie s  d e lim ited  but the  s tim u lu s  w hich the sy s te m  

p ro v id e s  in  exp lain ing  the re g io n a l d iffe re n c e s  re v e a le d  by the sy s tem .

^David G rig g , "R eg io n s , M odels and  C la s s e s ,  " in  M odels in 
G eography , ed. by  R ic h a rd  J .  C h o rley  and P e te r  H ag g ett (London; 
M ethuen & Co. L t d . , 1967), p. 495.
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A PPEN D IX  A

LIST O F  DATA CASES

K anew on P ro v in c e 29 Y angju
1 C her won 30 Y angpyong
2 Chongson 31 Y oju
3 Chunsong 32 Y onchon
4 H oengsong 33 Yongin
5 Hongchon 34 O ngjin
6 Hw achon
7 Im je South C hunechons P ro v in c e
8 Kp song 35 A san
9 M yongju 36 Chonwon

10 Pyongchang 37 Chongyang
11 Sam chok 38 H ongsong
12 Won song 39 Kongju
13 Y anggu 40 K um san
14 Yongwol 41 N onsan
15 Y angyang 42 Poryong

43 Puyo
K voneai P ro v in c e 44 T aedok
16 A nsong 45 T ang jin
17 Hwasong 46 Sochon
18 Ichon 47 S osan
19 Kanghwa 48 Y esan
20 Kapyong 49 Yongi
21 Kimpo
22 Koyang N o rth  C hunechons P ro v in c e
23 K wangju 50 Chechon
24 P a ju 51 Chin chon
25 P ochon 52 Chongwon
26 P u chon 53 Chungwon
27 P y o n g taek 54 Ko e sa n
28 Sihung 55‘ O kchon
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56 Poun
57 Tanyang
58 U m song
59 Yongdong

N o rth  K vongsang P ro v in c e

60 Andong
61 C hilgok
62 Chongdo
63 Chongsong
64 D alsong
65 K oryong
66 K um ryung
67 Kunwi
68 K yongsan
69 M ungyong
70 Ponghw a
71 Sangju
72 Songju
73 Sonsan
74 U isong
75 U lchin
76 W olsong
77 Y echon
78 Y ongchon
79 Y ongdok
80 Yongil
81 Y ongju
82 Y ongyang

South K vongsang P ro v in c e
'83 Changwon
84 Changyong
85 Chinyang
86 Hadong
87 H am an
88 H am yang
89 H apchon
90 K im hae
91 Kochang
92 Koje
93 Ko song

94 M ilyang
95 N am hae
96 S achon
97 Sanchong
98 Tongnae
99 Tongyong

100 U iryong
101 U lchu
102 Y angsan

N o rth  C holla P ro v in c e
103 C hangsu
104 C hinan
105 Chongup
106  Ik san
107 Im s il
108 K im  je
109 K ochang
110 M uju
111 N am w on
112 Okku
113 P u an
114 Sunchang
115 W anju

South C holla P ro v in c e
116 Ghanghung
117 C hangsong
118 Chindo
119 H aenam
120 H am pyong
121 H w asun
122 K angjin
123 Kohung
124 K oksong
125 K urye
126 K w angsan
127 Kwangyang
128 M uan
129 N aju
130 P osong
131 Sungju
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132 T am yang
133 W ando
134 Y ochou
135 Y ongam
136 Y onggw ang
137 S inan

C heiu  P ro v in c e

138 P u k  C heju
139 N am  C heju

S p ec ia l C itie s

140 Seoul
141 P u sa n
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V ariables® ' F I F2
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3. H ouseho lds
1. U rban  a r e a
2. V illag es
5. P av ed  ro ad
8. Upland fie ld

21. M ille t
30. R e c la im e d
12. T re e  f ru i t

9. P e rm a n e n t c ro p s  
29. W ater b o d ies
26. C o n ife ro u s  fo re s t  
16. D ra ft c a ttle
19. C om m on b a r le y
27. M ixed f o r e s t
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APPENDIX B - -C ontinued

V a ria b le s^

O rth o g o n a lly  R o ta ted  F a c to r s

F I F2 F3 F 4 F 5 F 6 F7 F 8 F 9 h2

24. R ed b e an s - .0 3 - .  11 .2 3 . 02 - .  12 |_ .6 9  1 .2 6 .0 3 - .  10 .6 4
14. B u rn t-f ie ld . 14 .0 6 - .  03 . 02 - .0 6 .0 9  L .8 3  1 .0 1 . 11 .7 4
13. V inyl h o u se s .2 3 . 15 - .2 2 - .  05 . 14 - . 16 .0 4 .7 4 . 11 .7 4
25. C abbage .3 2 . 17 . 14 .2 3 11 . 12 .0 5 .7 4 - .  20 . 82
15. D a iry -b e e f - .  04 . 51 . 11 . 13 - .  15 .0 4  - . 12 .6 1 - .0 7 . 70

6. R a ilro a d . 17 .5 0 - .2 0 . 19 - .0 1 .0 3 . 10 .5 4 .0 4 . 66
28. N onstocked  fo re s t - .2 4 - .  14 - .0 7 - .0 4 .0 4  - . 18 .2 1 .0 1 .7 2 .6 8
31. N o n fo re s ted - .  04 . 11 . 33 . 19 - .  11 . 04 - .0 4 - .  11 .6 0 .5 5
10. P a s tu re . 06 - .  04 .0 5 . 14 - .0 2 .0 2  - . 19 .4 7 .4 8 .5 2

S h o rt n a m e s .



APPENDIX C

FA CTO R SCORES

R e g io n /
C ases F I F2 F3 F 4 F5 F6 F7 F 8 F9

REGION 1
1 -0 . 78 -0 . 58 -1 . 07 -0 . 23 -2 . 23 -0 . 79 -0 .4 6 -0 . 48 -0 . 43
6 -1 .2 6 -0 .4 6 -0 . 88 -0 . 39 -2 . 03 0. 18 0 .4 0 -0 . 53 -0 .7 1
7 -1 . 37 -0 . 54 -1 . 15 -0 . 30 -1 . 96 -1 . 01 -0 . 38 -0 .4 6 -0 . 80
8 -0 . 70 -0 .4 3 -1 . 18 -0 . 32 -1 . 80 -0 .4 3 -1 . 36 -0 . 64 -0 . 59
13 -1 . 30 -0 . 44 -0 .4 9 -0 .3 1 -1 . 52 -0 . 33 0. 12 -0 . 37 -0 . 90
15 -0 . 83 -0 . 34 -1 . 01 -0 . 40 -1 . 30 -0 . 38 -1 . 18 -0 . 46 -0 , 56
32 -0 . 73 -0 . 39 -1 . 12 -0 . 65 -1 .4 4 0. 07 0. 12 -0 . 18 0. 05

REGION 2
3 -1 .4 7 -0 . 15 0. 31 0. 14 -0 . 91 0. 51 0. 95 0. 01 -0 . 55
4 -0 . 71 -0 . 58 0. 95 0. 25 -1 . 32 0. 20 1. 09 0. 03 -0 . 86
5 -1 . 51 -0 . 39 -0 . 06 -0 . 01 -1 . 20 0. 00 0. 35 -0 . 26 -1 . 02
9 -0 . 97 -0 . 16 -0 .4 5 -0 . 22 -0 . 58 -0 . 55 -0 . 03 -0 . 20 -0 . 75
10 -2 . 00 -0 . 74 0. 44 -0 . 01 -1 . 61 -0 . 31 1. 33 0. 08 -1 . 25
11 -1 .4 2 -0 . 30 -0 . 11 -0 .2 9 -0 .9 9 -0 . 73 -0 . 34 -0 . 18 -0 . 57
20 -1 . 34 -0 . 29 -0 . 38 -0 . 06 -0 . 69 -0 . 05 0 .4 8 -0 . 14 -0 . 26
25 -1 . 09 -0 . 28 0. 29 0. 02 -0 . 07 -0 . 24 0. 08 0. 54 0. 08
60 -1 . 14 -0 . 32 0 .6 5 -0 . 16 1. 52 -1 . 17 -0 . 22 0. 02 -1 . 08
70 -1 . 25 -0 . 30 0 .41 -0 . 27 0. 34 -0 . 67 0. 81 -0 . 01 -1 . 09
75 -1 . 05 -0 . 34 -0 .4 3 -0 .4 8 -0 .4 0 -0 . 61 -0 . 70 -0 .4 5 -0 . 85
79 -1 . 05 -0 . 26 -0 . 18 0. 02 0. 19 -0 . 69 -1 . 06 -0 .4 7 -0 . 88
81 - 0 .4 0 -0 . 26 0. 37 0. 88 -0 . 02 -0 . 37 -0 . 34 -0 . 07 -0 . 62
82 -1 . 32 -0 . 30 0. 24 -0 .4 0 0. 19 -0 . 51 -0 .4 2 -0 . 31 -0 .6 5

N>
>P>.w



APPENDIX C --C ontinued

R e g io n /
C ase s F I F2 F3 F 4 F5 F6 F7 F 8 F9

REGION 3 
2 -1 . 80 -0 .4 6 0. 11 -0 . 13 -1 . 33 -0 . 72 3, 36 0. 01 -0 . 32
12 -0 , 90 -0 . 03 0. 01 0 .4 3 -1 . 12 0. 84 1 .31 -0 . 30 1 .7 7
14 -1- 82 -0 .4 8 0. 02 -0 . 30 -1 . 04 -0 . 33 2. 86 0. 03 0 .4 6
30 -0 . 59 -0 .2 9 -0 . 53 -0 . 14 -0 . 81 -0 . 17 1. 70 -0 . 06 0. 35
57 -1 . 36 -0 . 14 0. 20 - 0 .4 4 0. 00 0. 56 2. 81 -0 . 24 0. 81

REGION 4 
16 0 .4 6 -0 . 37 0. 65 1. 05 -0 . 78 1. 59 -1 . 73 0. 88 0 .4 4
18 , 1. 04 -0 . 15 0. 23 0 .4 1 -1 . 15 2. 09 -0 . 76 -0 . 13 -0 . 25
31 0. 35 -0 . 11 -0 . 54 -0 , 34 -1 . 01 1. 82 -0 . 04 -0 . 40 0. 58
33 0. 04 -0 . 18 0. 06 -0 . 03 -0 . 57 1. 18 -0 . 61 0. 17 -0 .4 6
37 -0 . 01 -0 . 03 -0 . 29 -0 . 73 0. 66 -0 . 01 -0 . 34 -0 .4 2 -0 . 62
39 -0 . 05 0. 03 -0 . 34 -0 . 70 0. 34 1. 26 -0 .4 8 -0 . 51 -0 . 15
40 -0 . 11 0. 11 -0 . 56 -1 . 29 -0 . 06 2. 38 -0 .4 9 -0 . 51 0. 24
42 0. 31 0. 19 -0 . 28 -0 . 73 0. 22 -0 . 05 -0 . 15 -0 . 31 -0 . 38
43 1. 14 -0 . 09 -0 . 70 -0 .4 6 -0 .4 2 0. 39 -0 . 44 -0 . 53 -0 , 29
44 -0 . 32 0. 70 -0 . 24 1, 02 0 .4 0 0. 25 -0 . 52 1. 29 0. 53
49 0. 62 0. 20 -0 , 28 -0 . 07 0. 02 2. 74 -0 . 46 0. 33 0. 11
50 -0 . 92 -0 . 08 0 .4 1 -0 . 28 0. 15 1. 94 1. 17 -0 . 26 -0 . 26
51 0 .4 6 -0 . 05 0. 13 0. 02 -0 . 29 2 .7 2 0. 01 -0 . 88 -0 . 22
52 0 .4 2 0. 13 0. 39 0. 31 0. 28 2. 94 0. 34 0. 26 0. 60
53 -0 .4 5 -0 . 17 0. 23 0. 50 0. 53 1. 50 0. 78 -0 . 33 -0 . 19
54 -0 . 53 -0 . 10 0. 47 -0 .4 5 0. 60 2. 03 1. 64 -0 .4 4 -0 . 14
55 -0 .2 1 0. 16 0. 11 0 .4 4 1.29 1. 92 0 .4 8 -0 .4 7 0. 71
56 -0 .3 2 -0 .0 7 0 .4 3 -0 . 63 0. 95 2. 20 1. 14 -0 . 48 -0 . 01
58 0. 32 -0 . 14 0 .4 5 0. 73 0. 08 1. 64 0. 93 -0 . 47 -0 . 37

N



APPENDIX C --C ontinued

R e g io n /
C ases F I F2 F3 F 4 F5 F6 F7 F 8 F9

REGION 5 
61 -0 . 50 -0 . 02 -1 . 12 2. 16 0. 40 0. 45 -1 .2 5 0. 67 0 .4 6
62 -0 . 58 -0 . 30 -0 . 81 1. 16 1 .4 4 -1 .0 4 0. 24 -0 .4 3 -0 .3 1
63 -1 . 18 ■ - 0 .0 7 0. 15 1. 06 0. 18 -0 .7 9 -0 . 89 -0 . 58 -1 .2 3
64 0 .3 6 -0 . 16 -0 . 74 0 .4 4 1. 58 0. 77 -1 .0 2 -0 .2 0 -0 . 41
65 0. 06 -0 . 20 -0 .7 7 -0 . 26 1. 55 0 .3 9 -0 . 88 -0 .2 1 -0 .3 1
66 -0 . 02 0. 02 -1 . 03 0 .2 9 0. 74 1 .3 2 -0 . 91 - 0 .4 4 0. 08
67 -0 . 82 -0 .3 0 -0 .7 1 0 .6 1 1.31 -0 .4 0 -0 . 53 -0 . 19 -0 . 53
69 -0 . 59 -0 . 09 -0 .3 0 -0 . 42 0. 38 0. 51 -0 .7 2 -0 . 50 0. 11
71 0 .3 5 -0 . 06 -0 .4 3 -0 . 13 0 .4 9 1. 51 -0 . 60 -0 .7 3 -0 . 16
72 0. 31 -0 . 14 -0 . 82 0 .0 9 0. 84 1 .4 8 - 1 .0 4 -0 .6 5 0 .3 9
73 0 .4 6 -0 . 07 -1 . 05 0. 47 0. 67 1 .06 -0 . 94 -0 .4 5 0. 11
74 -0 . 18 -0 . 20 -0 .6 1 0. 32 1. 11 -0 . 06 -0 . 03 -0 . 51 1. 25
76 -0 . 14 -0 . 25 -1 . 09 0 .9 9 1 .06 -0 . 56 1. 14 -0 .0 5 1 .5 9
77 0. 16 -0 . 12 0. 55 - 0 .4 6 0. 97 0. 90 -0 . 53 -0 .2 1 -0 . 28
78 -0 .4 6 -0 .3 7 -0 .4 7 1 .67 1 .0 8 -0 .3 6 -1 .0 5 -0 . 52 0. 05
80 -0 . 17 -0 . 10 -0 . 77 -0 .2 1 0. 58 0 .4 3 -0 .6 7 -0 .6 0 -0 .3 2
83 0 .4 2 0 .3 8 -0 . 86 0 .0 2 1.06 -0 . 57 0. 14 0 .3 9 -0 . 03
84 0. 50 -0 . 16 -0 .3 5 0 .6 7 2 .3 3 0 .4 4 0 .4 0 -0 . 38 -1 . 08
85 0 .3 2 -0 .6 3 -0 . 87 -1 . 10 1 .90 -0 . 33 - 1 .0 8 3. 07 1 .71
87 0 .6 0 -0 .2 1 -0 .6 1 1 .49 2 .2 8 -0 . 18 0 .4 4 -0 .5 6 -1 . 10
89 -0 . 32 -0 . 17 -0 . 83 -0 .4 9 1. 52 0 .2 6 -1 .0 7 -0 .4 3 -0 . 84
94 0. 24 -0 .3 9 -1 .2 2 0. 00 2. 19 -0 . 80 0 .4 2 1. 28 -0 . 17
98 -0 .0 8 -0 . 20 -0 . 73 -0 . 19 -0 . 56 -0 .6 1 -1 . 13 0. 78 0. 16
100 - 0 .4 9 -0 .2 2 -0 . 16 -0 .0 1 2 .6 4 -0 . 66 - 0 .3 8 -0 . 08 -0 . 86
101 -0 .3 2 -0 . 02 -0 . 89 0. 16 0 .4 8 -0 . 03 0. 13 -0 . 01 -0 . 27
102 -0 . 54 -0 . 51 - 1 .2 8 -0 . 45 -0 . 80 -0 . 02 -1 . 91 1. 98 1 .7 3

N
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APPENDIX C --C ontinued

R e g io n /
C ases F I F2 F3 F4 F5 F6 F7 F 8 F9

REGION 6
17 0 .6 7 -0 . 11 1. 17 1. 20 0. 03 1. 09 -0 . 19 1 .3 7 -0 . 94
19 1. 19 -0 .3 5 -0 .4 9 -0 .4 0 -0 . 82 -0 . 57 -0 .7 0 -0 . 11 - 0 .6 8
21 1.31 -0 . 57 0 .0 7 0. 57 -1 .3 3 0. 15 -0 .6 9 0 .6 2 -0 .7 6
27 1 .45 -0 . 06 0. 88 0. 86 -0 . 53 0. 88 2 .6 7 2. 12 - 0 .2 4
34 -1 .4 9 -0 . 23 1. 86 -1 . 09 0. 58 2. 19 0. 46 0. 21 - 1 .7 0
35 1. 23 -0 . 24 0. 16 1. 78 0 .4 3 0. 20 0 .3 2 0. 09 -0 . 60
36 -0 . 02 0 .0 9 0 .2 0 1 .21 0. 02 1. 23 -0 . 09 1 .2 0 0. 03
38 0 .6 4 -0 . 19 0. 54 0. 82 1 .27 1. 03 0 .0 8 0 .3 8 -0 . 13
45 1 .2 6 -0 .3 0 0. 35 0 .3 5 -0 .0 3 0. 36 1. 83 0 .7 9 -0 . 06
47 0. 16 -0 .2 5 0. 51 0 .2 3 0 .7 9 -0 . 22 1. 15 0. 47 - 0 .2 0
48 0. 86 -0 . 19 0 .4 3 2. 03 -0 . 05 0. 60 -0 .6 8 0 .0 3 -0 .0 7

REGION 7
41 1. 94 0 .6 0 -0 . 06 -0 . 23 -0 . 70 1. 24 1. 84 -0 . 63 1 .0 4
46 2 .6 3 0 .3 4 -0 .6 5 -0 .4 9 -0 . 26 -0 . 10 1 .4 0 - 0 .9 8 -0 .2 6
106 3. 17 0 .3 0 -0 . 52 -0 . 15 -1 . 11 -0 . 54 4. 09 -0 . 13 0. 10
108 3. 39 -0 .2 2 -0 .3 3 1 .05 -2 . 59 -0 .2 5 -1 .3 1 -0 .3 2 0. 50
112 2. 88 0 .2 7 -1 . 37 -0 . 29 -2 . 14 -1 .2 1 0. 12 -0 . 13 -0 .9 6
113 1 .9 0 0. 18 0 .4 4 0. 14 -1 .3 4 -0 .4 1 0. 54 -1 .5 5 1 .2 8

REGION 8
59 -0 . 73 0. 05 -0 . 67 -0 . 06 0. 23 0. 72 0. 12 -0 . 34 0 .9 4
86 0. 13 -0 . 22 - 0 .4 8 -0 . 13 0. 38 -0 . 72 -0 .4 8 -0 . 53 -0 . 19
88 -0 .4 1 -0 . 30 -0 . 88 -0 . 19 0 .4 8 -0 . 70 0 .31 -0 .4 8 0. 37
91 -0 .2 8 -0 .2 1 -1 .2 1 -0 .3 2 0 .6 3 0 .4 3 0 .6 4 -0 .4 5 1. 18
97 -0 .4 7 -0 . 37 -1 . 16 -0 . 08 0. 32 -0 .6 8 -0 .7 9 -0 .4 9 0 .3 8
103 -0 .4 3 -0 . 27 -0 .7 5 -0 . 72 0 .0 4 -0 . 83 0 .7 0 -0 .4 1 1.61



APPENDIX C --C ontinued

R e g io n /
C ases F I F2 F3 F 4 F5 F6 F7 F 8 F9

REGION 8
104 -0 . 63 -0 . 21 -0 . 19 -0 .4 9 -0 .6 8 -0 .0 1 -0 . 87 -0 . 63 0 .6 3
107 -0 . 12 -0 . 24 -0 . 93 -0 . 79 -0 .4 1 -0 . 16 1. 15 -0 .3 1 2 .3 5
110 -0 . 87 -0 . 20 -0 .4 5 - 0 .4 8 -0 . 16 -0 . 00 0. 29 -0 . 45 0. 04
111 0. 53 -0 . 06 -0 . 69 -0 . 61 -0 . 60 0. 05 -1 . 01 - 0 .6 1 1. 15
114 0. 08 -0 . 14 -0 . 40 -0 . 09 0. 05 -0 . 24 0. 69 -0 .7 3 0. 84
115 0 .2 3 0. 01 -0 .4 3 0 .7 3 -0 .7 3 -1 .0 1 0 .3 0 -0 . 51 0 .6 5
124 0. 16 -0 . 08 -0 . 32 -0 .4 5 0. 13 -0 . 50 -0 . 84 -0 .7 3 0 .4 6
125 0 .0 2 -0 .2 2 -0 . 88 -0 .4 5 -0 . 31 -0 .9 3 -0 . 53 -0 .7 1 -0 . 00
127 0. 11 -0 .4 6 -1 .2 1 0. 57 0 .2 3 -2 .0 8 0. 17 0 .2 1 1. 16
131 0. 17 -0 . 14 -0 . 77 - 1 .0 8 0 .6 8 -1 . 81 0. 34 0 .6 3 0. 95

REGION 9
105 1.61 0. 14 -0 . 16 -0 . 54 -0 .4 7 0 .2 2 -0 . 16 -0 . 62 -0 . 28
109 0 .9 9 0 .0 7 0. 94 0 .0 4 0. 00 -0 . 83 0. 31 -0 . 77 -1 . 11
116 0. 55 -0 .0 6 -0 .2 9 -0 . 89 - 0 .2 8 -0 .9 1 -0 . 14 -0 .7 6 0. 82
117 0. 62 -0 .0 1 -0 . 05 -0 .2 7 -0 .2 5 -0 .4 9 -0 . 51 -0 .3 9 -0 . 16
121 0. 01 -0 . 11 0. 22 -0 . 59 -0 .9 9 -0 .2 7 -1 .2 0 -0 .4 0 0. 18
122 1. 19 -0 . 10 0 .2 5 -0 .7 2 -0 .0 1 -1 . 27 -0 .4 7 -0 . 77 - 0 .0 8
126 1 .3 4 0. 76 0 .0 2 0 .0 9 -0 . 87 -0 .4 1 - 0 .4 8 0 .3 8 0 .2 7
129 1. 55 -0 . 01 1. 74 1 .33 -0 . 59 -1 . 01 -0 . 50 - 0 .4 6 -0 . 62
130 0. 78 0. 01 -0 , 46 -0 . 75 -0 . 01 -1 . 04 0. 16 -0 . 12 -0 . 01
132 0 .9 5 -0 . 02 -0 . 14 - 0 .4 5 -0 .3 1 0 .0 0 -0 . 96 - 0 .8 9 0 .0 9
135 0. 98 -0 . 05 1 .45 0. 18 -0 .4 7 -1 .0 3 -0 .3 2 -0 . 95 -0 . 73
136 1 .05 0 .0 5 1 .71 -0 .2 9 -0 .4 5 -0 . 82 -0 . 84 -0 . 82 - 0 .7 2

REGION 10
92 0 .0 9 -0 . 03 -0 . 13 -0 . 97 0. 81 -0 . 58 0. 13 - 0 .3 6 0 .2 4
93 0. 42 -0 . 15 -0 .0 1 - 0 .4 5 1. 57 -1 . 15 — 0, 40 - 0 .4 5 -0 . 10

DO



APPENDIX C --C ontinued

R eg io n /
C ases F I F2 F3 F 4 F5 F 6 F7 F 8 F 9

REGION 10
95 0. 82 0. 12 0 .4 5 -1 .2 9 1 .27 -0 . 62 -0 . 60 -0 . 64 0. 24
96 1. 04 -0 .0 6 -0 .3 1 -0 . 52 0. 80 -1 . 15 0. 10 -0 . 24 0. 15
99 0 .0 3 0 .3 2 1. 54 -1 .0 7 1. 18 -0 .2 1 0 .3 3 -0 . 27 0. 80

118 - 0 .2 8 -0 . 08 1. 96 -0 . 52 0. 22 -1 .4 0 -0 . 04 -0 . 57 -0 . 32
119 0. 58 0. 08 1 .97 -0 .2 5 0 .0 6 -1 . 22 0 .2 3 -1 . 04 0. 15
123 0 .6 2 0. 05 0 .9 1 -1 . 10 0. 86 -1 . 04 0 .4 0 -0 . 67 -0 . 27
133 -0 .3 0 0. 18 2 .4 3 -1 .0 6 0 .9 1 -1 . 16 0, 36 0 .4 3 -0 . 45
134 0 .2 7 0. 29 1. 51 -0 .9 9 1. 54 -1 . 13 1. 20 0. 13 0. 12

REGION 11
120 1 .2 0 0. 13 3. 53.. - 0 .4 8 0 .3 3 -0 . 93 -0 . 31 -0 .6 1 rO. 52
128 0. 56 0 .4 0 4 . 12 -0 .7 2 0 .0 7 0. 04 -0 . 84 0. 52 -0 . 67
137 -0 . 12 -0 . 02 2. 94 -1 . 03 0. 19 -0 . 68 -0 . 68 -0 . 26 -0 . 66

REGION 12
138 -1 .4 9 -0 . 51 2. 28 -0 . 50 1. 17 -1 . 27 0. 23 1 .2 0 4. 52
139 -1 .2 8 -0 . 10 3. 25 2 .4 4 -1 . 64 0 .0 2 -2 . 15 -0 . 94 6. 53

REGION 13
68 -0 . 54 1 .4 2 -0 . 60 8. 08 0 .4 1 -1 . 92 1 .3 4 - 0 .7 4 -0 . 87

REGION 14
90 1 .4 7 -0 . 42 -2 . 13 -0 . 88 0. 78 -1 . 05 1. 52 5. 15 1. 39

REGION 15
141 - 0 .7 4 5 .4 0 -0 . 04 -1 . 67 0 .3 7

<1
-0 . 27 -0 .7 6 0. 19 0. 10

N
00



APPENDIX C --C ontinued

R eg io n /
C a se s F I F2 F3 F 4 F5 F6 F 7 F 8 F 9

REGION 16 
.22 0. 80 -0 .4 6 0 .4 0 -0 . 53 -1 . 55 0 .0 2 -0 .4 2 5. 19 - 0 .6 9
23 -0 . 63 -0 .3 3 0. 30 -0 .4 5 -0 . 78 0 .7 9 -0 . 97 1 .41 -0 . 91
24 -0 . 13 -0 . 28 0. 06 -0 , 49 -0 . 38 0. 18 -0 . 52 1. 38 -1 . 20
26 - 0 .4 9 1.31 1. 04 1. 60 -1 . 10 -0 . 13 -1 . 31 2. 65 -0 . 96
28 -0 .4 3 0. 11 0. 65 0. 20 0. 10 -0 . 83 -0 . 24 3. 37 -1 . 78
29 -1 . 15 0. 07 0. 83 0. 65 -0 . 94 0, 44 -0 . 79 2. 53 0. 13

REGION 17
140 -1 . 06 9 .7 2 -0 . 37 -0 .4 8 -0 . 62 -0 . 04 0. 25 0. 19 0. 09

N
vO
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