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Abstract 
This bulletin develops procedures for estimating flood damages by 

tract of land, considering the land us~. productivity, depth of inundation, 
and location of the tract in the watershed. Two computer programs for 
applying the procedures in watershed planning are presented and their 
uses are illustrated. 

One program, referred to as the General Routine, provides estimates 
of acres inundated by flood size, flood damages by flood size, average 
annual flood damages on any selected area of the watershed, average an
nual benefits by tract of land for proposed systems of structures, and 
flood damages for each land use pattern specified. The second program, 
referred to as the Optimizing Routine, estimates net returns and flood 
damages by tract for each land use considered. It selects the land use 
for each tract that maximizes expected returns net of production costs 
and flood damages. It also selects the seeond most profitable land use and 
computes the product price stability for the most profitable land use. 

An application of the two routines in the Nuyaka Creek watershed in 
Eastern Oklahoma illustrates how the two programs can be used to evalu
ate alternative protection plans, estimate flood insurance premiums, cal
culate assessments on beneficiaries for flood protection, and select im
proved land use patterns. Although the methodology and programs were 
developed for use in watershed planning and evaluation, the application 
indicates they may be very useful in farm management extension pro
grams. 



A Model for Estimating 
Agricultural Flood Damages 

Vernon R. !Eidman and Ronald D. Lacewell* 

Flood damages in agricultural areas have been increasing in the 
United States during recent years [12, p. 3]. The increased flood damages 
have resulted from a number of factors, but have occurred primarily be
cause of more intensive use of flood plain acreage (land subject to flood
ing) [12, p. 13]. Flood plain acreage was originally in uses characterized 
by low per acre returns and a high degree of tolerance to flood water 
(such as native pasture and woodland). These uses have been replaced 
in many areas by cropping enterprises requiring more nonland inputs. 
These enterprises (cotton, grain, alfalfa, improved pasture, and others) 
often have in many flood plain locations both a higher potential per 
acre return and a higher average return even in the event of flooding. 
Because of the greater nonland inputs and higher potential yields, they 
also tend to incur a larger loss from a flood of given se\'erity. Conse
quently, flooding of the same frequency and severity results in greater 
damages after a flood plain has been devoted to more intensive uses. 

Flood plain land typically has a relatively high level of natural 
productivity which encourages conversion to more intensive enterprises. 
In addition, changing technology can be expected to increase the per 
acre value of nonland inputs for intensive enterprises. Because of these 
changes, floods of given intensity are expected to cause even greater 
losses in future years given the present level of flood protection 
[13, p. 27]. 
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This trend in agricultural flood losses suggests that individual flood 
plain evaluations should involve two distinct but related types of anal
yses. One is flood protection as a means of curbing or reducing losses 
attributable to flooding. This type of evaluation involves an economic 
appraisal of the reduction in flood damage resulting from alternative 
flood protection measures formulated for a particular watershed. A 
thorough flood plain evaluation also considers a second type of evalua
tion-land use adjustment. This type of evaluation involves estimating 
flood damages for alternative land uses throughout the flood plain. 

Both types of flood plain evaluation require procedures for esti
mating flood damages. Furthermore, procedures that estimate the in
cidence of flood damages arc needed for these evaluations since this per
mits the calculation of returns net of average annual flood damages and 
production costs by land use and flood plain location.l It is useful to 
identify both average annual flood damages and expected profit by land 
use throughout the flood plain since efforts to minimize or reduce flood 
damages do not necessarily maximize profits. For example, flood plain 
land use adjustments made to increase profits may also increase flood 
damages because of an allocation of flood plain land to higher value 
land uses. Conversely, increased flood damages could bring about re
duced profits or inefficient flood plain use. 

Government agencies working with flood losses and involved in 
watershed evaluation have formulated procedures for estimating losses 
resulting from floodwater. These procedures estimate flood damages 
with either an historical or a frequency method. The frequency method 
calculates flood damages for as many as six flood sizes, selected to repre
sent the distribution of floods in the watershed; i.e., once-a-year flood, 
floods occurring every 2 years, 5 years, etc., up to a 50- or 100-year flood2 . 

The procedures formulated are particularly useful in estimating flood 
losses for relatively large areas such as an evaluation reach.3 Damage 
estimates are typically based on a composite acre for the evaluation 
reach.4 Basing estimates on the composite acre and elevations on the 
cross sections precludes making estimates for areas smaller than the 
evaluation reach because both land use and elevation (and hence level 
of inundation) at a given location are unspecified. Thus, criticism of 
present estimating procedures is not directed toward the accuracy of the 
model for relatively large areas, but toward the inaccuracy and difficulty 

1 Average annual flood demages refers to the damages that \vould be expected in any given 
year for a spf'cificd Ja.nd usc considf'ring allcrnative flood sizes and their probability of occurrence. 

2 A modification ot the frequency mcthr~d was used in this study and is discussed in conjunc
tion with the oomputa,tional procedure. The historical method computes damages based on the 
record of actual floods in the \Vatcrshcd, and cow.;idcrs up to 150 separate storms. 

3 An evaluation reach typically includes flood plains on both sides of the channel and one 
or more cross secti·cns. The cross sections are frequently more than 3,000 feet apart. 

4 A composite acre is a hypothetical acre of flood plain, composed of the proportion of each 
land use found in the 'evaluation reach. 
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of obtaining flood damage estimates for a large number of individual 
fields. 

This publication discusses a procedure that may be used to more 
accurately estimate flood damages by small tract located on flood plains 
used for agriculture. Two computer programs that may be used to apply 
the methodology in planning watersheds are presented and explained. 
The computer programs are used to apply the procedure to the Nuyaka 
Creek flood plain in Eastern Oklahoma to illustrate that the disaggre
gated damage estimates can be used to establish: ( 1) more equitable as
sessments of the local costs of flood protection, (2) annual premiums for 
flood insurance, and (3) cropping patterns having the greatest expected 
net returns. 

The Methodology 
The model integrates some procedures presently used in estimating 

agricultural flood damages with some new techniques. The model uses 
the basic mechanics of the frequency method of flood damage estimation. 
However, the computation of flood damages is based on a point sample 
method, rather than the concept of a composite acre [ 1]. The point 
sample used is a uniform assignment of sample points throughout the 
flood plain, with each sample point representing a specified number of 
acres. Flood damages are computed for each of the sample points assign
ed throughout the flood plain, with the damages based on unique charac
teristics of the point (land use, location, soil productivity, elevation of 
the sample point, and flood elevation). 

The computational procedure uses data presently available in flood 
damage studies; i.e., crop damage factors, cross section data, and hydrol
ogy through which flood elevation data are determined. Crop damage 
factors, typically used in discrete form, are converted to continuous func
tions, thus increasing the sensitivity of flood damages to depth of in
undation.5 

The model is composed of a series of computational steps for each 
sample point contained in the portion of the flood plain being studied. 
The sequential steps for a sample point are: (I) calculate elevation, (2) 
calculate depth of inundation for specified flood sizes, (3) weight season
al damage factors by the seasonal probability of flooding and convert to 
a continuous function of inundation depth, (4) calculate flood damages, 
,5) determine proportion of potential gross revenue lost to expected 
flooding, and (6) calculate returns net of production costs and average 
annual flood damages. A modification of the model adds a seventh 

,-,Crop damaf;e .factors are the percentage reduction in gross value for a given depth of inM 
undation increment and season. 
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step to determine the land use that maximizes returns net of production 
costs and average annual flood damages for the sample point. 

These estimates can be made for a sample point or any combination 
of sample points up to the number representing the entire flood plain. 
Thus, flood damage estimates can be derived for one sample point, one 
field, one farm, a group of farms or the entire flood plain, depending 
on the requirements of the person using the model. The input data re
quired, type of computational procedures, and results obtained for each 
step or segment of the model are presented below. 

Sample Point Elevation 

The first segment estimates the elevation of each sample point by 
relating the sample point to the appropriate cross section. Input data 
are the measured elevations at Stations across the channel (cross section 
stations), feet between stations, total stations on each channel side, and 
sample point location.6 For instance, the elevation of a sample point on 
the left channel bank is computed using the following relationships: 

(1) 
(2) 

(3) 
LINTER 

where 
LDIST 
LSTA 

LINTER 
DP 

XOCATE 

SSTA 

ELV 

LSTA • LINTER 
XOCATE • LDIST 

SSTA ~ ELV 

total feet of Uood plain from channel to left boundary, 
number of stations on cross section for £lood plain 
located left of the channel, 
feet between stations left of the channel, 
feet sample point would lie from channel bottom if it 
were located on the cross section, 
sample point location as a proportion of the distance 
from the channel bottom to flood plain edge, 
number of stations of the sample point would lie from 
channel bottom if located on the cross section, and 
elevation of the sample point that corresponds to the 
elevation on the cross section at station SST A. 

The procedure determines where the sample point would lie if it 
were located on the cross section. The elevation of the cross section at 
that point is assigned to the sample point. The elevation of a sample 
point falling between two stations on a cross section is calculated by 
using the elevation of the nearest station on each side of the sampk 
point, and applying linear interpolation procedures. 

6 The location of a sample point is designated hy channel side, and by the point's distance 
from the channel expressed as a proportion of the distance from the channel to the flood plain 
boundary, 

8 Oklahoma Agricultural Experiment Station 



Depth of Inundation 

The frequency method of computing flood damages requires the 
selection of a series of discrete storm (flood) sizes to represent the dis
tribution of floods in the watershed. Hydrologists typically select the 
storm sizes and calculate peak flood evaluations throughout the water
shed for each storm size. The second segment of the model uses this in
formation to determine the depth of inundation at each sample point 
for each flood size. Inundation depth for each sample point by storm 
size is calculated as: 

(4) DEPTHk = FELVk- ELV 
where 

DEPTH1, 

FELVk 
depth of inundation for flood size k, and 
flood elevation at the cross section which represents 
the sample point. 

Depth of inundation for flood size k equals the peak elevation of 
the flood minus the sample point land elevation computed in the pre
vious step. Each sample point has a depth of inundation associated with 
each of the flood sizes. A negative inundation depth for a specific flood 
size indicates that the land elevation of the sample point exceeds that of 
the flood and, hence, no flooding occurs. 

An accounting procedure is included in the model to measure acres 
inundated by flood size. The number of sample points with a positive 
inundation depth are summed for each flood size and expanded to the 
acres the points represent. 

Damage Factors 

Damage factors used in currell1t methods of estimating flood losses 
represent the percent reduction in expected gross returns by crop and 
season for an increment of inundation, such as inundation from 0 to 1 
foot, I foot to 3 feet, and 3 feet or more.7 These factors expressed as a 
decimal are used as input data by the model but are weighted by the 
seasonal probability of flooding to allocate the flood over all seasons and 
prevent overestimating flood damages. The weighted seasonal damage 
factor is computed as: 

7 The Soil Conservation Service of the U.S. Department of Agriculture estimates seasonal dam
age factors for individual CLPOps or groups of crops based on flood occurrence and experiments. The 
variable considered most important in accounting for the amount of loss on a given crop in a 
specified season is depth of inundation. Thus, damage factors are estimated for several depth of 
inundation intervals. H'owcver, these damag-e factor-s are ina(:rurate to the extent that other vari
ables, such as duration of inundation, floOdwater velocity and sediment deposition, deviate from 
the average of these conditions found on the flood plains on which the damage factors were 
obtained. 
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(5) SDAMA1i 
where 

SDAMA1i 

SWAIT1 

FACTORii 

SWAIT1 • FACTOR1i 

proportion of reduction in gross returns from flood
ing in season i at inundation depth increment j, ad
justed for seasonal probability of flooding, 
probability of a flood occurring in season i, and 
proportion of reduction in gross returns from flood
ing in season i for inundation depth increment j.8 

The model converts these weighted damage factors for the jth dis
crete inundation increment to a linear function of inundation depth. 
To convert from a single damage factor for an inundation depth in
crement to a functional relationship between damage factors_ and in
undation depth, the weighted damage factor for an inu.ndation incre
ment is assumed to be the factor for the midpoint of that increment and 
is assigned to the median depth of inundation for the increment. Using 
these midpoints as boundaries of redefined -inundation intervals and 
connecting the plotted values with straight-line segments, a unique dam
age factor for each depth of inundation is obtained. The computations 
are accomplished algebraically for a given depth of inundation 1-' (where 
1-' is a specific level of inundation rather than an interval) and crop for 
season i as: 

(6) SDAMAw. 
where 

SDAMA1'-' 

SDAMAii 

weighted damage factor applicable in season i for 
depth of inundation '-'' 
weighted crop damage factor for season i at the start 
of the redefined interval j within which DEPTH/-' IS 

located, 
depth of inundation for which a damage factor IS 

sought, 
depth of inundation at the beginning of the redefined 
interval j, in which DEPTH/-' is contained; i.e., the 
level of inundation at which SDAMA1/-'= SDAMA1i, 

and 
change in the weighted damage factor for season i per 
unit change in depth of inundation for the redefined 
inundation interval j in which DEPTH/-' occurs. 

The value of bii is 0 for the upper inundation interval (such as 3 feet or 
more). Thus the damage factor reaches a maximum and remains con
stant for greater inundation levels. 

s The more complete definition ,of FACTOR .. as used by the Soil Conservation Service, U.S. 
lJ 

Department of Agriculture is: The value of the yield 1reduction plus the variable costs of extra 
cultural operations necessitated by the flooding minus the variable costs of operations reduced or 
eliminated as a consequence of the flooding, divided by expected flood~free gross returns. 
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Calculating Flood Damages 

The fourth segment of the model uses the crop damage factors to 
compute average annual damages by flood size for each sample point. 
Expected damage per acre from flood size k for a sample point r are 
given by 

(7) DAMAkr 

where 
DAJ\fAkr 

GVALr 
n 

n 
:S [(GVALr) (SDAMA;p.)] 

i=l 

expected annual damages per acre resulting from 
flood size k at sample point r, 
gross value per acre of the crop produced on sample 
point r, assuming no flooding, and 
total seasons considered. 

The expected damages per acre from flood k (DAMAkr) are the 
total gross value of the crops assuming no flooding occurs (GVALr), 
multiplied by the weighted damage factor for each season (SDAMAi/-t) 
expressed as a decimal. The resulting expected damage value (DAMAkr) 
applies to a given flood size k, and land me at point r, with no specifica
tion as to the season in which the flood occurred. Since flood k is a 
possible rather than an actual flood, there is no way of knowing in 
which season it occurs. Therefore, the damages that result in each 
season if flood size k occurs are weighted by the seasonal probability 
of flooding. Summing the weighted seasonal damage estimates gives 
estimated annual damages from flood size k. 

The expected damages (DAMAkr) computed for each of the several 
flood sizes selected are used to estimate average annual flood damages 
on the acres represented by a sample point as follows:9 

K (DAMAkr + DAMA<k+llr) 
(8) TDAMAr = ::S [------- ---- (SWEIGHr -

where 
TDAl\IAr 

SWEIGH; 

k=l 2 
SWEIGH<Hll)] • SPA 

average annual flood damages on the acres represent
ed by sample point r, 
probability of the kth flood size occurring in any given 
year, 

SPA expansion factor (the number of acres each sample 
point represents, and 

K the number of floods considered. 
Hydrologists specify the frequency of occurrence for each of the k 

flood sizes. The probability of each flood occurring in a given year 
(SWEIGHk) is obtained by simply dividing the number 1 by the frequen-

!:! The assistance of Don Jones, Soil Consef\i'ation Service, U.S. Department of AJ;riculturc, in 
developing this equation is gratefully acknowledged. 
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cy of the flood in years. Multiplying the average damages expected con
sidering two consecutive flood sizes by the difference in the probability 
of occurence of the two floods in any given year results in the expected 
annual damages per acre with the two flood sizes and avoids double 
counting. One other frequency point is added when applying the equa
tion. A flood that is equal to the largest flood size specified is included 
and assumed to have a frequency of occurrence of infinity or probability 
of occurrence of zero. The procedure underlying equation (8) will relate 
damages from a specific flood size to the total damages in the same pro
portion that the specific storm relates to ·the total storm series. Summing 
average annual crop damages per acre over each two consecutive flood 
sizes and multiplying by the acres each sample represents gives estimated 
average annual damages on the acres represented by a sample point. 

Average annual crop damages for any combination of R sample 
points (such as one field or one farm) is obtained by summing average 
annual damages for each sample point included in the delineated area. 
The calculation is as follows: 

R 
(9) XDA~L\ :S TDA.\IA,. 

where 
XDAMA 

R 

r=l 

average annual damages for the R points, and 
number of sample points representing the portion of 
the flood plain for which average annual damages 
are desired. 

Summing the expanded average annual flood damages for all sample 
points representing any portion of the flood plain, whether it is one 
field, one farm, or a group of farms gives total expected average annual 
damages for that area. Likewise, summing the expanded average annual 
damages of all sample points comprising the flood plain gives the ex
pected average annual flood damages for that flood plain. 

Proportion of Gross Value lost to Flooding 

Gross returns, assuming no flooding, is computed for the entire 
flood plain as: 

R 
(10) COMRET = ~ [(GVAL,.) (SPA)] 

r=l 
where 

CO!VIRET = total flood plain gross value of crops if no floodinl 
occurs, and 

R = all sample points in the flood plain. 

This procedure expands the expected gross value of crops for each 
sample point, if no flooding occurs, from a per acre basis to a total 
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value for all acres represented by the sample point. Summing the ex
panded value for all sample points gives the expected gross returns for 
the flood plain assuming no flooding. 

Watershed planners are frequently interested in determining the 
average proportion of potential gross returns lost to flooding. The per
cent that average annual flood damages represent of the expected ag
gregate gross returns is computed as follows: 

XDAMA 
(ll) CDAMPE = ----- • IOO 

COM RET 
where 

CDAMPE = percent that flood plain average annual damages rep
resent of flood plain gross returns with no flooding. 

The calculation consists of dividing average annual damages for the 
flood plain by gross returns with no flooding. The result gives some in
dication of the extent of flood damages relative to gross returns. 

Net Returns Considering Floodilng 

The computation of returns net of production costs and average 
annual flood damages is included in the model as a user's option. The 
computation for sample point r caru be expressed as: 
(12) PROFITr GCVALr- [(COSTr • SPA)+ TDAMAr] 
where 

PROFITr returns net of production costs and average annual 
flood damages for the acres represented by sample 
point r, 
gross value for the crop produced on the acres repre
sented by sample point r assuming no flooding, and 
per acre production cost for the crop produced on 
sample point r. 

Net returns can be obtained for any portion of the flood plain by 
accumulating the net returns for the sample points included in the de
signated land tract. 

General Routine 

Application of the above methodology to a series of sample points 
involves many computations. A computer program, referred to as the 
general routine, is given in Appendix B. The general routine can be 
used to compute the elevation, inundation depth by flood size, flood 
damages, the proportion of potential revenue lost to flooding and re
turns net of production costs and average annual flood damages for each 
sample point in a designated portion of the flood plain. 
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In planning flood plains it is frequently desirable to determine the 
optimum land use for each level of protection being considered. The 
additional computations required to determine the most profitable land 
use at each sample point are outlined in the following section. A second 
computer program, referred to as the optimization routine, can be used 
to apply the methodology to flood plains. 

Optimization Routine 

The optimization routine computes the returns net of production 
costs and average annual flood damages for each alternative land use 
(crop at a sample point) and selects that land use having the greatest 
expected net returns. Net returns by crop for each sample point are 
calculated by subtracting the crop's average annual flood damages from 
its net revenue, assuming no flooding. The computation is 

(13) PROFITsr= (DTRTNsr • SPA)- TDAMAsr 

where 

PROFITsr= net returns for crop s on acres represented by sample 
point r, considering flooding, 

DTR TN sr= per acre net returns for crop s on sample point r, as
suming no flooding, and 

TDAMAsr= average annual flood damages for crop s on the acres 
represented by sample point r. 

The model continues by checking each of the net return values 
(PROFITsr) on sample point r. The largest value for the variable PRO
FIT sr on sample point r is selected as the optimum land use and the 
next largest value as second best land use. In notation form the optimum 
can be given as: 

(14) OPTUMr = max. PROFIT •• 

where 

OPTUMr = the largest net return value on the acres represented 
by sample point r considering flooding. 

Selection of the second most probitable use can be expressed as: 

(15) OPTUM2r= 2nd. PROFIT.r 

where 

OPTUM2r= the second largest net return value on the acres rep· 
resented by sample point r considering flooding. 

The optimum and second most profitable land uses for sample point r 
(LDUSEr) are identified from the subscripts on max PROFITsr and 2nd. 
PROFITsr· 
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The above procedure selects the optimum and second best land 
uses at sample point r for a given set of prices. As product prices change 
the optimum land use may change. Some insight into the stability of the 
optimum land use solution is provided by computing· the product price 
for the optimum land use required to make PRUFITsr=2nds PROFITsr· 
The optimum land use price at sample point r that gives net returns 
equal to the second best land use is computed by: 

OPTUM2. 
(-. ---) + PCOST hr 

SPA 
(16) CPRICE~tr= 

where 

CPRICEhr= price of optimum land use (h) on point r that gives 
net returns equal to second best land use, 

PCOST hr= per acre production costs of optimum land use (h) on 
point r. 

YIELDhr= per acre yield of optimum crop on point r, and 
Fachr= percentage reduction in gross returns due to flooding 

on sample point r with optimum land use (h). 

To place the price change (CPRICEhr) into prospective, the optimiz
ing routine calculates the percentage decrease in the price of the profit 
maximizing land use required to make PROFITsr=2nd. PROFITsr· The 
calculation is expressed as: 

PRICEhr- CPRICEhr 
(17) XPRICE~tr= ----------- x 100 

PRICElu 

where 

XPRICEhr= percentage decrease in the per unit price of optimum 
land use h on point r that gives net returns equal to 
second best land use, 

PRICEhr= current price of optimum land use h on point r. 

The computer program referred to as the optimization routine is 
listed in Appendix B. This routine applies to the above procedure and 
provides, by sample point, estimates of: (1) average annual flood damages 
of each crop considered in the flood plain, (2) gross returns with no 
flooding for all crops considered, and (3) net returns for all crops con
sidering· flooding. Data calculated and accumulated over the flood plain 
for optimum and second best land use, respectively, include: ( l) acre
ages of each crop with optimum and second best land use, (2) gross re
turns with no flooding, (3) expected net returns considering flooding, 
(4) production costs, and (5) average annual flood damages. 
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Data Requirements and Sources 

The model outlined above uses much of the same information on 
crop damage factors, cross section elevation data, and hydrology that is 
normally developed for flood damage studies. The input data require
ments of the model can be separated into three classifications. The first 
classification is the data applicable to the flood plain as a whole or the 
aggregate flood plain, and includes statistics on histo'rical flooding, 
specific flood sizes used in the analysis, crop damage factors, and crop 
characteristics (yield, price per unit and production costs) by designated 
soil productivity groups. 

The second classification refers to the data required for the part 
of a flood plain represented by a specific cross section. Input data in
clude elevations of the flood plain at each station on a cross section and 
the elevation at each cross section for each flood size considered in the 
analysis. 

The last classification refers to sample point data and includes land 
use, location in the flood plain, and soil productivity group. The pro
ductivity groups for a flood plain may be designated by combining soil 
types having similar physical characteristics (including texture, slope, 
depth of topsoil, permeability, and water-holding capacity) resulting in 
similar yield response to variable inputs (seeding rate, fertilizer levels, 
irrigation water, pesticides and cultural practices). Thus, soils within a 
productivity group have about the same gross returns, cash production 
costs, and net returns per acre for a given crop. If either the yields or the 
variable production expenses differ by crop for two soils, they should 
be placed in separate productivity groups. Defining the productivity 
group of a sample point requires identifying the soil type and determin
ing which productivity group includes the soil. 

Some of the above data are modified or serve only as a facility for 
obtaining other data before being applied to the point sample procedure 
of flood damage estimation. The following discussion indicates possible 
sources of specific data and presents a means of organizing and develop
ing input data utilized by the model.lO 

Flood Plain 

Study Area Delineation-Large scale aerial photos (1"=400' for ex
ample) are an effective vehicle for delineating the flood plain boundaries 
and establishing the location of sample points. Boundaries of the flood 
plain with no detention structures are normally established by SCS hy
drologists in developing a watershed plan. Also, SCS personnel locate 

1° F..crmation of input data and organization of the data deck for the two computer routines 
are explained in Appendix C. 
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cross sections on the channel and outline that part of the flood plain 
each cross section represents. 

With the flood plain boundaries located, a grid of sample points is 
assigned within the flood plain. The density of sample points is based 
on the physical characteristics of the flood plain. Since computations for 
a sample point are on a per acre basis, an expansion factor is necessary 
to expand the data to the area represented by a sample point. Assuming 
the sample point density rate is such that each sample point represents 
five acres, the expansion factor is five. 

The current version of the computer routines accommodate no more 
than 196 sample points for each cross section area (the part of the flood 
plain represented by a cross section), but there is no limit on the num
ber of cross sections that may be analyzed. If the number of sample points 
assigned to one cross section area exceeds 196, the area must be divided 
into two or more parts. Then the original cross section area defined 
by SCS hydrologists is treated as two or more cross sections within the 
model. This feature provides the user some flexibility in selecting the 
number of acres to be represented by one sample point. 

Floods-Data on the frequency and intensity of flooding in the 
area are used to select several flood sizes considered to be representative 
of expected flooding. The historical flood record is also used to estimate 
the seasonal probability of flood occurrence. The probability of flooding 
in a particular season is determined by rearranging the historical flood 
record by season of occurrence and dividing each seasonal total by the 
total number of floods in the historical record. 

Crop Damage Factors-A crop damage factor is an estimate of the 
proportionate reduction in gross returns due to flooding. Therefore, the 
factor includes adjustments in expenditures for cleaning up residue left 
by the flood, reduced harvesting costs due to reduced yield and any other 
changes in variable costs resulting from the flood. Crop damage factors 
are available from the Soil Conservation Service of the U. S. Department 
of Agriculture (SCS). In several areas, the damage factors are available 
for up to 12 seasons and four inundation depth increments. 

Crop Characteristics-The final data applicable to the aggregate 
flood plain are: crops to be considered, productivity groups, crop prices, 
and crop production costs. Among the important factors that affect the 
crops to be considered are length of growing season, climatic conditions, 
and soil potential. Consultation with soil scientists and observing present 
land use can facilitate selection of appropriate crops for the analysis. 

With a selection of crops, associated expected yields are also needed. 
A given flood plain is normally composed of several soil types. Although 
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yield potential on some soil types is very similar, there may be large 
yield variations among others. This model has the capability of includ
ing, as part of the computational procedure, crop yields which are as
sociated with different soil productivity groups. Published enterprise 
budgets for the area are an excellent source of yield data.11 

The productivity groups of the flood plain and the yield potential 
of each can be developed using the county "Soils Survey." It is necessary 
to classify soils into relatively homogeneous groups in order to main
tain the number of productivity groups at a manageable level. It is re
commended that no more than 10 groups be considered. Soil and yield 
data available through state Soil Conservation Service offices in con junc
tion with enterprise budgets, are normally sufficient to define soil 
productivity groups and associated expected crop yields. 

A market price for each crop is needed to determine the gross value 
per acre of each crop associated with each productivity group. In deter
mining the appropriate price for each crop, ·the objectives of the study, 
as well as government programs and past price trends, need to be con
sidered. 

Production costs are required to utilize the optimizing routine as well 
as to compute net return values for a specified land use pattern. Estimates 
of production costs should reflect the alternative per acre input require
ments associated with the different land types considering economic 
and physical principles of production. Once again, published enterprise 
budgets are a good source of the required data. 

The above data, applicable to the total flood plain, are sufficient 
for estimating average annual flood damages and net returns for a speci
fied land use and for determining a land use pattern that maximizes 
net returns to the flood plain. The following section discusses data re
quirements for a cross section area, which is the first level of disaggrega
tion below the total flood plain.12 

Cross Section Area 

A cross section area serves as a basis of analysis for the two routines. 
As mentioned above, Soil Conservation Service personnel normally locate 
cross sections on the channel and specify the portion of the flood plain 
each cross section represents. Cross section area input data include sta
tion elevations of the cross section and the elevation at the cross section 
of each flood size. 

11 :Many states have published enterprise budJ:;;"ets available through the Experiment StatiOill 
or Extension Service. Also the U.S. Department of Agriculture publishes budgets for many sec
tions of the U.S. For example. Strickland, P.L., and R. Lynn Harwell, Selected U.S. Crop 
Budgets, Yield<;, JnjJuts and Variable Costs, Volume V, South Central Region, U.S. Department of 
Agriculture, Economic Research Service, ERS-461, April, 1971. 

l:l A cross section area is that part of the flood plain a particular cross section represents. 
The flood plain is divided into several mutually exclusive cross section areas. 
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Stations on a cross section refer to points across the flood plain 
with a specified interval between points, i.e., one point every x feet. 
The appropriate interval in feet between points on the cross section is 
left to the judgment of the researcher and depends on the consistency of 
elevation change across the channel. This interval between stations can 
differ between cross sections and between channel sides. Surveyed cross 
sections are normally illustrated on graph paper with elevation on the 
vertical axis and distance on the horizontal axis (see Figure I). Station 
elevations can then be read off the graph by starting at the channel and 
recording the elevation for each interval of x feet until the flood plain 
boundary is reached. 

The model uses peak flood elevations for each flood size selected to 
represent the distribution of floods in the study area. SCS hydrologists 

Land 
Elevation 

(feet) 

875.01--------------------
Station 18 (Elevation of 100 yeor flood) 

150 200 

Figure I. Illustration of the Left Bank of a Hypothetical Cross Section. 
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compute the peak elevation of each flood at each cross section.13 These 
peak elevations at each cross section for each flood size are input to the 
model. 

The remaining data requirements relate to a sample point, which 
is the final level qf disaggregation. Sample point characteristics needed 
as input to estimate flood damages are discussed below. 

Sample Point 

To estimate flood damages and returns for a specific flood plain 
and land use pattern, the use at each sample point must be specified. 
Present land use can be obtained by field observation and by interview
ing flood plain farmers. The procedure for establishing the productivity 
group applicable to a sample point involves identifying the soil type at 
the sample point and determining the productivity group to which it 
belongs. 

The last data requirement of the model is the coordinate location 
of each sample point, expressed as the percent of the distance from the 
channel to the flood plain boundary. This sample point value, used to 
compute the elevation of a sample point, is calculated from aerial photos 
bearing the grid of sample points, channel location and the flood plain 
boundaries. 

The above discussion indicates data required by the model and sug
gests some possible sources of data. The proper format for the input 
data and organization of the data deck for the two computer routines is 
presented in Appendix C. 

An Application and Potential Uses of the Routines 
The flood damage data estimated through the procedures presented 

in this bulletin have several alternative uses. An application of the two 
routines and the resulting estimates are discussed in this section to indi
cate how the procedure can be applied in several areas of study. Evalua
tions of alternative land use adjustments, estimating flood protection 
benefits, a~sessing beneficiaries of flood protection, and evaluation of 
flood insurance are discussed below. Other possible uses of the routine 
include tax assessment and zoning studies. 

"Even though these flood elevation data are provided by SCS, it might be well to briefly 
summarize the procedure;; through which they are obtained. The first step is to determine the 
rai•nfall necessary to produce each of the chosen floods in the flood plain under analysis. These 
data are available in the form of maps with iso-rainfall curves illustrating the rainfall necessary 
to reach each flood size. Associated with rainfall is runoff, which is obtained from current 
conversion curves. Using hydrologic relationships developed for the study area, runoff is converted 
to CFS (cubic feet per second) for each cross section and flood size without retention structures 
or with any given system of retention structures. The hydrology of the flood plain is further used 
to convert from the CFS value above to a peak elevation at each cross section for the given flood 
size and retention structure system,, if any. A more thOflough discussion of these procedures is con. 
tained in the SCS National Engineering Handbook, Section 4, Hydrology [15]. 
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The general and optimmng routines were applied to a specific 
watershed to verify the model and illustrate its use. The Nuyaka Creek 
flood plain, a part of the Okfuskee Tributaries located in Southeastern 
Oklahoma, was selected because of the availability of planning informa
tion and flood plain applicability for model development. Two water
shed protection plans (referred to· as SSI and SSII) had been developed 
by an SCS watershed planning party. One plan, SSII, has been approved 
by Congress for construction. The two routines were applied to the 
watershed without protection and with each of the two protection plans. 
The complete results of the analysis are presented elsewhere [5]. Informa
tion in this bulletin is limited to a comparison of present flood plain 
conditions (referred to as without protection) and SSU (referred to as 
with protection). 

The Nuyaka Creek Watershed consists of 54,221 acres. of which L 

3,740 acres are flood plain. The flood plain soils are mostly dark, med-
ium textured, permeable, of recent alluviums and are very productive. 
Sixty-nine floods were recorded in the watershed from 1911 through 
1960. Forty-one occurred in April, ~ray, and June, a period when row 
crops are immature and wheat is nearing harvest-months of low crop 
tolerance to flooding. In September and October, when row crops are 
nearing harvest, 11 floods were recorded. Therefore, 52 of the 69 floods 
during this historic period occurred in a season when substantial dam-
age can be expected. 

The frequency of historic flooding, as well as the availability of 
planning information, made the Nuyaka Creek Watershed a desirable 
location to verify the general and optimizing routines. In addition, the 
watershed does not possess unique physicai characteristics; i.e., levies, 
dikes or erratic elevation changes across the flood plain, which would 
render unacceptable the linear interpolation procedures used by the 
model. A relatively large number or crops are adaptable to the soils and 
climate of the watershed, permitting consideration of several alternative 
crops in establishing an optimum cropping system. 

The incidence of flood damages was estimated for the present land 
use ( 1968 land use) under present flood plain conditions (no protection) 
and assuming the SSII flood control structures (with protection). '1"hese 
estimates were completed using the general routine. The land use that 
maximizes profit was also estimated with and without flood protection. 

The basic data on cross section elevations, storm frequencies, and 
hydrology developed by the Soil Conservation Service in preparing the 
flood protection plan were used in this analysis. Soil productivity groups 
were developed and the appropriate cost and return estimates for alter
native crops were taken from published research relating to the bottom
land in the area [8]. The amortized value of land clearing and prepara-
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tion for crop production ($7.72 per acre) was included as a cost for alter
native crops for sample points currently in woodland pasture [ll]. 

Eleven alternative crops are considered in the analysis. The alter
nate crops are not considered when present land use is specified, but are 
important in determining the sample point optimum land use. Adjusted 
normalized prices which remove the influence of government price sup
port programs [17, p. 4] are assumed.14 These product prices were selec
ted for illustrative purposes because they are typically used in project 
evaluations. However, the appropriate set of product prices must be 
selected based upon the type of benefits (local, regional, and national) 
to be estimated.!" 

Land Use Adjustment 

The optimum land use and second best land use are selected by 
sample point.16 The 3,740 acres of flood plain is composed of 748 sample 
points (since each sample point represents 5 acres). Optimum land use 
and second best land use with corresponding net returns are presented 
in Table l for nine sample points of a cross section area located in the 
~ uyaka Creek flood plain. 

Column 2 of Table 1 lists the optimum land use (computed without 
flood protection) for each of the nine sample points. Crops selected as 
optimum on one or more of the nine sample points include soybeans, 
alfalfa, and native pasture. Net returns per sample point (5 acres) range 
from $18.42 on sample point 5 to $179.10 on sample point 8. The fre
quency of flooding and depth of inundation associated with sample point 
5 results in the selection of native pasture, a crop with more tolerance to 
floodwater than the others, as the most profitable crop. 

The second best land use provides an alternative to the profit maxi
mizing land use and is used to establish the stability of the optimum 
solution at each sample point. For example, on sample point 1, produc
tion of the second best crop, alfalfa, rather than soybeans, reduces net 
returns $2.75 (from $173.03 to $170.28) and on sample point 5, native 

14 The crops a'llrl corresponding prices utilized in this study are as follows: (I) grain sorghum 
@ Sl.6Y cwl., (2) corn @ $1.05 bu., (3) soybeans @ $2.1!i bu., (4) wheat (al $1.30 bu., (5) oats 
@ SO.fifl bu., (6) barley @ $0.85 bu., (7) bermuda grass pasture @ g2.!ifJ per animal unit month 
(AUM) f 10, p. 21], (8) alfalfa @ $22.00 ton, (9) native hay @ $22.00 ton, (10) woodland 
pasture ([i• $2.50 Al:~I 110 p. 21], and (11) native pasture ([iJ $2.50 AUM [10, p. 21]. 

15 It -Is important to determine the type of benefits (loci11, regional or national) to be esti
mated and to use a set of prices reflecting that level of benefits. The extent to which the adjusted 
normalized prices used in this study reflect national benefits has been debated in the literature. 
Readers interested in this issue are referred to Knetsch L4, p. 6] for a discussion of the con~ 
sidcrations involved. 

w Optimum land usc is defined as the crop having the highest returns per acre net of 
specified prcduction cost.~ and average annual flood damages. The second best use has the next 
largest net return per acre. The optimum flood plain land usc paltcrn for a farm may differ 
from tlie model optimum because the amounts of upland, labor, capital, and allotments available 
may a!so affect the intensity of h'~!ttomland use. 
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Table 1. Optimum and Second Best land Use With Corresponding Net 
Returns and Stability of the Optimum Crop for the Area Rep= 
resented by Each of Nine Sample Points, Present Flood Plain 
Conditions.1 

land Use 

Optimum 
Sample Nel Second Net Solution 
Point Optimum2 Rel~ms Best' Returns Stability" 

(1) (2) (3) (4) (5) (6) 

Dollars Dollars Percent 
1 Soybeans 173.03 Alfalfa 170.28 0.91 
2 Soybeans 171.19 Alfalfa 168.60 0.87 
3 Alfalfa 149..41 Soybeans 143.26 1.46 
4 Soybeans 171.19 Alfaifa 168.60 0.87 
5 Native Pasture 18.42 Native Hay 4.96 74.04 
6 Soybeans5 160.95 Alfalfo' 160.95 0.005 

7 Soybeans 164.56 Alfalfa 163.65 0.31 
8 Soy bans 179.10 Alfalfa 175.86 1.06 
9 Alfalfa 163.89 Soybeans 161.74 0.49 

1- Present flood plain conditions refers to no flood protection. 
!I Optimum land use is the land usc at each sample p!._:}int that returns maximum profit. 
3 Second best land use is land usc al each sample poi,nt 1-dth the second largest net return 

value. 
4 Solution stability is measured by the percentage price decline required to equate optimum 

land use net returns with second best land usc net returns; i.e., percentage price decline that 
yields a condition of indifference between optimum and second best land use based on net returns. 

5 When the optimum and second best land use have the same net return (as in sample point 6), 
the two crops should be ron<Sidered as alternative ways to achieve optimum land usc. 

hay in place of optimum native pasture reduces net returns from $18.42 
to $4.96. 

The stability of the optimum solution is measured by the percentage 
price decline required to equate optimum and second best land use net 
returns. The greater the percent price decline the greater the solution 
stability (column 6, Table 1). An optimum solution of soybeans or alfalfa 
is nullified by a very small percentage price decline; i.e., a soybean 
price decline of 0.91 percent equates soybean net returns with alfalfa 
net returns on sample point 1 and an alfalfa price decline of 1.46 percent 
equates alfalfa net returns with soybean net returns on sample point 3. 
Sample point 6 is a unique example where there is no appreciable dif
ference in the net return from two land uses; hence, in this case, no 
change in price is needed to equate net returns between soybeans and 
alfalfa. 

The flood plain farmer could select either the optimum or second 
best land use for sample points 1-4 and 6-9 and have very little effect 
on his expected net returns; i.e., the optimum solution is relatively in
stable. However, sample point 5 represents a relatively stable solution 
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and the flood plain farmer would experience a significant reduction 
in net returns by selecting the second best land use. 

The aggregate effect of land use adjustments on gross revenue, 
production costs, average annual flood damages and net returns for the 
flood plain can also be evaluated. The dollar values are shown for the 
Nuyaka Creek flood plain for present land use, both w,ith and without 
flood protection, in Table 2. Corresponding values are also presented 
for the optimum land use. 

The present land use (1968 land use) is given in column 3 of Table 
2. A total of 2,910 acres are in pasture, 325 acres are in soybeans or alfalfa 
and the remaining acres are in cotton, corn, small grains, bermuda grass, 
and native hay. Estimated gross revenue to the 3,740 acres of flood plain 
with the present land use pattern is $54,600. Without flood protection, 
average annual flood damages are $11,600 and specified production 
costs total $31,300, leaving an estimated $11,700 return to land, man
agement, and risk-a net return of $3.12 per acre of flood plain. 

Table 2. Present and Optimum Flood Plain Land Use Patterns and As
sociated Dollar Values, Without Flood Protection and With 
Flood Protection, Nuyaka Creek Flood Plains. 

Item 
(1) 

Crops 
Cotton 
Corn 
Soybeans 
Wheat 
Oats 
Barley 
Bermuda Grass 
Alfalfa 
Native Hay 
Woodlana Pasture 
Native Pasture 

Flood Plain Values 
Gross Revenue 
Production Costs 
Average Annual 

Flood Damages 
Net Returns 
New Returns/ Acre 

Unit 
(2) 

Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 

$1,000 
$1,000 

$1,000 
$1,000 

$ 

Present Land Use' 

Without Wilh 
Protection3 Protection'1 

(3) 

10 
10 
35 
55 
80 
35 

250 
290 
65 

1,745 
1,165 

54.6 
31.3 

11.6 
11.7 
3.12 

(4) 

10 
10 
35 
55 
80 
35 

250 
290 
65 

1,745 
1,165 

54.6 
31.3 

4.9 
18.4 
4.92 

'Present Land Use refers to 1968 land use. 

Optimum Land Use2 

Without With 
Protection3 Protection4 

(5) 

1,435 

1,060 
190 
630 
425 

216.5 
105.9 

29.9 
80.7 
21.57 

(6) 

2,370 

540 
165 
450 
215 

228.8 
102.8 

19.0 
107.2 

28.66 

1/. Optimum Land Use is the profit maximizing land use patte~O· for the flood plain. 
a VVithout Protection refers to present flcod plain conditions or flood plain conditions before 

a flood protection project. 
4 \Vith Protection refers to flood plain conditions after a flood protection project is completed. 
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The land use that maximizes returns net of production costs and 
average annual flood damages without flood protection (present flood 
plain conditions) is given in column 5 of Table 2. Substantial shifts in 
acreage from pasture and small grains to soybeans and alfalfa are indi
cated. The optimum land use includes 2,495 acres of soybeans and 
alfalfa, with only 1,055 acres of pasture. 

A change of flood plain use from present to the optimum, with no 
flood protection, quadruples gross returns and increases net returns 
sevenfold (from $11,700 to $80,700). However, associated with the increase 
in net revenue (from $3.12 to $21.57 per acre) is a substantial increase in 
production costs (from $31,300 to $105,900) and average annual flood 
damages (from $11,600 to $29,900). In absolute terms, an increase in out
of-pocket expenditures (production costs) of $74,600 are required to in
crease net revenue $69,000. In other words, net revenue is increased ap
proximately one dollar for each additional dollar of production costs re
sulting from the land use adjustment. The increase in capital require
ments and risk (flood damages) are a consequence of adjusting from a 
low to a high value crop; i.e., intensification of flood plain use [9]. 

Flood Protection Benefits 

Benefits of flood protection are typically measured by the reduction 
in average annual flood damages and include a value for land enhance
ment. The authors contend this is a major pitfall of project evaluation 
because it overstates benefits by crediting the project with returns re
sulting solely from land use changes. Study of previously developed 
watersheds indicates that a more intensive use of flood plain does not 
always result [2]. An evaluation of a watershed in Texas found that less 
rather than more intensive land use patterns had developed-the op
posite of the change projected by project planners [3]. It is not the in
tent here to outline the conditions under which increased returns result
ing from land use adjustment should be included as benefits, but rather 
to indicate that the model being discussed provides a tool that can be 
used to separate the benefits of land use adjustment from those of flood 
protection. 

One method of considering the effect of flood protection on an area 
is to assume that present land use does not change after the flood protec
tion plan is put into effect. The effect of flood protection, assuming no 
change in land use, is shown for N uyaka Creek by comparing average 
annual flood damages and expected net returns in columns 3 and 4 of 
Table 2. The flood protection plan reduces expected damages from 
$11,600 to $4,900 (or $6,700) and increases net returns from $11,700 to 
$18,400 (also $6,700). Thus the benefits of flood protection, assuming no 
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land use changes, are $6,700. 
However, land use adjustments may occur as a result of construc

tion of a flood protection plan. The land use pattern that maximizes re
turns net of production costs and average annual flood damages for 
Nuyaka Creek is given in columns 5 and 6 of Table 2 without and with 
flood protection, respectively. The optimum land use with flood protec
tion requires a cropping change on 1,405 acres. The changes indicated 
are primarily from alfalfa and pasture to soybeans. The flood protec
tion and land use changes reduce expected flood damages $10,900 (from 
$29,900 to $19,000) and increase net returns $26,500 (from $80,700 to 
$107 ,200). In this case, the benefits of flood protection are $26,500. 

The extent to which land use adjustment benefits are considered 
in evaluating a watershed project should probably be determined on a 
watershed by watershed basis. One interpretation of the above estimates 
of flood protection benefits is that the difference between net returns 
with and without flood protection for present !and use ($6,700) is an esti
mate of the minimum benefits expected from flood protection, while 
the difference between net returns for the optimum land use with and 
without flood protection ($26,500) is an estimate of the maximum bene
fits expected from flood protection [9]. 

Assessing Beneficiaries for Flood Protection 

In addition to estimating the benefits of a flood protection project, 
it is necessary to assess the flood plain beneficiaries for specified project 
costs not included in legislative appropriations. The assessment criterion 
is that each beneficiary be assessed in proportion to benefits received. 
That is, flood plain farmers are to pay specified flood protection costs 
in proportion to the total benefits received. The procedures reported in 
this bulletin can be utilized to assess farmers based on either of two 
methods: ( 1) the reduction in damages incurred or (2) the increase in 
net returns for an optimum (profit maximizing) flood plain land use 
pattern both with and without flood protection. These two methods 
have been compared in detail [7], but the issues can be illustrated by 
considering a few sample points. 

First, consider assessments based on the reduction of flood damages. 
Table 3 lists present land use (1968 land use), average annual flood dam
ages before and after flood protection, reduction in flood damages at
tributable to flood protection, and proportion of total Nuyaka Creek 
flood plain reduced damages (benefits) for each of six sample points. 
The final column of Table 3 gives the proportion of total N uyaka Creek 
benefits by sample point. This proportion can be used to determine the 
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percent of beneficiary project costs levied against each of the six sample 
points. 

The assessment factor for a farmer is obtained by summing the 
assessment factors for the sample points that represent the farmer's land. 
The reduction in average annual flood damages over the aggregate Nu
yaka Creek flood plain is $6,730, of which $128.35 is applicable to the 
six sample points of Table 3. In this case, 1.9071 percent of the total 
Nuyaka Creek assessment is allocated among the six sample points. As
suming the six sample points of Table 3 represent the flood plain of one 
farmer, the assessment levied against him for flood protection would be 
1.9071 percent of the specified project costs. 

A possible problem in basing assessments on the benefits for present 
land use can be noted. Sample points producing low-value crops (such 
as woodland pasture on sample point 1) tend to be characterized by small
er flood damage estimates than sample points producing higher value 
crops (such as alfalfa on sample point 2). Under the above procedure, 
two sample points with equal productivity, receiving the same reduc
tion of flood frequency and inundation, might be assessed at quite dif
ferent levels because their land use differs. 

An alternative approach which avoids the above criticism bases as
sessments on the difference in net return for optimum land use before 

Table 3. Present Land Use, Average Annual Flood Damages Assuming 
No Flood Protection and With Flood Protection, and the Re
duction in Average Annual Flood Damages Attributable to 
Flood Protection for Six Selected Sample Points.1 

Sample 
Point2 

(1) 

2 
3 

4 

5 
6 

Present 
Land Use 

(2) 

Woodland 
Pasture 

Alfalfa 
Woodland 

Pasture 

Woodland 
Pasture 

Alfalfa 
Corn 

Total 

Average Annual 
Flood Damages 

Without 
Flood With Flood 

Protection Protection 
(3) (4) 

Dollars Dollars 

4.03 2.93 
55.23 10.43 

3.79 2.00 

1.58 0.61 
60.65 21.45 

225.75 185.28 

351.03 222.68 

1 Present Land Use refers to 1968 land use. 

Benefits 
of Flood Assessment 

Protection3 Fader~ 
(5) (6) 

Dollars Percent 

1.12 0.0166 
44.80 0.6657 

1.79 0.0266 

0.97 0.0144 
39.20 0.5825 
40.47 0.6013 

128.35 1.9071 

2 Each sample point represents 5 acres; hence, the values given in the table refer to 5·acre 
units of flood plain. 

a Benefits are measured by the rdeuction in average annual flood damages attributable to flood 
protection assuming present land use. 

4 Assessment Faclcr refers to the percent of total flood plain flood protection benefits received 
by each sample point. 

Estimating Agricultural Flood Damage 27 



and after flood protection. Table 4 lists the information used to compute 
the assessments based on optimum land use. The increase in potential 
net returns attributable to flood protection is given in column 6 for 
each of the six sample points. The percentage of total Nuyaka Creek 
flood plain benefits by sample point, the assessment factor, is listed in 
column 7. 

The increase in estimated net returns resulting from flood protec
tion and appropriate land use changes is $26,516, for the total Nuyaka 
Creek flood plain and $202.03 for the six sample points (Table 4). Bene
fits of flood protection are the same in Tables 3 and 4 for sample point 
I ($1.12). However, the assessment factor based on optimum land use 
is only one-fourth the assessment based on present land use (0.004 per
cent in Table 4 compared to 0.0166 percent in Table 3). The present 
land use, as well as the optimum land use on sample point 2, is a high 
value crop resulting in similar benefits of flood protection for sample 
point 2 in Tables 3 and 4. However, the assessment factor in Table 4 is 
only 0.180 compared with 0.6657 in Table 3. Sample points I and 2 
indicate that locations characterized by approximately the same present 
and optimum land use tend to have a smaller assessment under the op
timum land use procedure than under the reduced damages procedure. 

Table 4. Optimum Land Use and Expected Net Returns Without Flood 
Protection and With Flood Protection and the Potential In
crease in Net Returns Attributable to Flood Protection for Six 
Selected Sample Points. 

Without Flood With Flood 
Protection Protection Benefits 

Sample Optimum Net Optimum Net of Flood Assessment 
Point1 Lond Use2 Returns Lond Use' Returns Protection ' Factor4 

(1) (2) (3) (4) (5) (6) (7) 

Dollars Dollars Dollars Percent 

Woodland Woodland 
Pasture 4.72 Pasture 5.84 1.12 0.004 

2 Alfalfa 166.37 Soybeans 214.09 47.72 0.180 
3 Woodland 

Pasture 4.96 Native Hay 11.74 6.78 0.026 
4 Alfalfa 33.84 Alfalfa 122.14 88.30 0.333 
5 Soybeans 160.95 Soybeans 205.35 44.40 0.167 
6 Native 

Pasture 18.42 Native Hay 32.13 13.71 0.052 

Total 389.26 591.29 202.03 0.762 

lEach sample point represents 5 acres; hence, the values given in the table refer to 5-acre 
units of flood plain. 

~Land use that maximizes returns net of p1roduction costs and average annual flood damages. 
:1 Benefits of flood protection arc mca.'mred by the increase in estimated net returns assun1ing 

an optimum sample point land use before and after flood protection. 
4 The assessment factor is the percent of total flood plain flood protection benefits each 

<.,ample point receives, with benefits measured as the potential increase in net returns. 
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The data of Tables 3 and 4 indicate the optimum land use pro

cedure tends to assign larger assessments to sample points on which it is 

profitable to shift from a low to a high value crop. For example, the 
benefits of flood protection for sample point 4 are much larger in Table 
4 ($88.30) than in Table 3 ($0.97). Consequently, the assessment factor 
for sample point 4 based on optimum land use is much larger than one 

based on reduced damages (0.333 percent compared with 0.0144 percent). 

The assessment factor for the six sample points is 0.762 percent 

based on optimum land use, compared with 1.9071 percent based on re
duced damages. This comparison indicates significant differences may 

result depending on which method is selected. The model discussed can 

be applied with either.17 

Agricultural Flood Insurance 

The final application of the model considered in this paper is in 
establishing annual flood insurance premiums. Insurance involves sub

stituting a smaller but sure annual cost for a small probability of a larger 

loss. Considering flood damages over the very long run for a particular 

flood plain field, average annual flood damages are analogous to the 

smaller but sure annual cost. Therefore, the annual premium, not in

cluding administrative costs, is derived by computing average annual 

flood damages in a given field for a specific land use assuming the farmer 

insures at a level equal to the expected gross value of the crop in the 

absence of flooding. 
Average annual flood damages for present land use without flood 

protection and with flood protection are given in Table 3 for the area 

represented by six sample points. The annual flood insurance premium 
for the five acres represented by each sample point without flood pro

tection is presented in column 3 of Table 3. The annual premiums for 
the six sample points range from $1.58 to $225.75. The range in prem
iums for sample points with the same land use (for instance, $1.58 to 

$4.03 for woodland pasture) indicates the effect of flood plain location 

on the magnitude of average annual flood damages. 
Assuming the six sample points represent the flood plain acreage 

one farmer will insure, the annual premium with no flood protection 

is $351.03. With flood protection and the same land use, it is $222.68 

(column 4, Table 3) for the six sample points. If the farmer operates the 

six sample points as one 30-acre field, the model also can be used to 

17 The authors recognize that basing assessments on optimum land use as well as on a pre· 
project land usc is subect to crirticism. A third alternative is to base the annual assessment on 
the reduction in flood damages provided by the watershed project for the crops a'Thnual!y produced. 
Total assessments for the watershed would be constant from year to year, but the distribution 
among beneficiaries would chan~e as land use changed. This approach can also be implemented 
with the model. 
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estimate the premium (average annual flood damages) when .the s1x 
sample points are planted to the same crop. 

Compulsory flood insurance or flood plain occupancy charges with 
indemnification for losses incurred is advocated by some to bring about 
desirable land use adjustments [12, p. 38 and 5, pp. 166-169]. The pro
cedure involves collecting an annual levy from each flood plain farmer 
based on the average annual damages of the crops produced in the bot
tomland. The optimizing routine described may be used to compute 
average damages-the levy rates-for as many as 1.5 crops on each 
sample point. 

Summary and Conclusions 
An evaluation of potential development of agricultural flood plains 

should consider, conjunctively, alternative uses for the land and alter
native methods of coping with flood losses. Procedures currently used 
to estimate flood losses are based on the composite acre-a general speci
fication of land use. These procedures do not provide accurate flood 
damage estimates by tract of land for a specific land use. Reliable flood 
damage estimates by tract of flood plain, land use and type of protection 
are needed to determine the desired development strategy. The major 
objective of this study was to develop a methodology and computer pro
grams that can be used to more accurately estimate flood damages for 
a specific field with respect to the particular characteristics of that field, 
i.e., land use, productivity, depth of inundation and location. 

The model developed to make these estimates uses the frequency 
method of estimating flood damage and is based on the point sample. 
The sample used in this model is a uniform assignment of sample points 
throughout the flood plain with each sample point representing a speci
fied number of flood plain acres. The model computes flood damages 
for each of the sample points assigned throughout the flood plain. 

The computational procedure uses data readily available in flood 
damage studies, i.e., crop damage factors, cross section data, and hydro
logy through which flood elevation data are determined. Crop damage 
factors typically used in discrete form are converted to approximations of 
continuous functions increasing the sensitivity of flood damages to depth 
of inundation. 

The computational procedure is composed of six major steps. The 
first step relates sample points to the appropriate cross section and esti
mates the elevation of each sample point using measured elevations on 
the cross sections and linear interpolation procedures. The second step 
determines the depth of inundation at each sample point by subtracting 
the flood elevation from the calculated land elevation. The depth of in-
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undation is computed for each sample point and flood size considered 
in the analysis. In the third step, damage factors are converted to a con
tinuous function of inundation depth and weighted by the seasonal 
probability of flooding. The fourth step utilizes these crop damage fac
tors to compute average aimual flood damages for each sample point. 
The damages are aggregated to proYidc estimates of average annual 
damages for any part of the flood plain. The fifth step involves the com
putation of average annual flood damages as a percent of gross value 
of production with no flooding. The final step subtracts from gross re
turns by sample point the production costs and average annual flood 
damages. This provides an expected net return value at each sample 
point considering flood damages. 

A computer program to apply the six steps to actual watershed situa
tions is referred to as the General Routine and is listed in Appendix B 
of this bulletin. Applying the General Routine with alternative struc
ture systems provides estimates of: (1) acres inundated by specific flood 
sizes with alternative systems of structures, (2) flood damages for specific 
storm sizes and average annual damages on any selected area within the 
flood plain of the watershed, (3) average annual benefits for proposed 
systems of structures for a specific field andjor land owner, and (4) flood 
damages for each land use pattern specified. 

A modification of the model adds a seventh step to determine the 
land use that maximizes returns net of production costs and average an
nual flood damages by sample point. A second computer program, re
ferred to as the Optimizing Routine, is used to apply the modified model. 
The Optimizing Routine estimates flood damages for each crop by 
sample point. The Optimizing Routine estimates, for all crops consider
ed, net returns and flood damages by sample point for the specified 
flood protection plan and selects the optimum (profit maximizing) land 
use at each sample point. The routine also selects the second most pro
fitable land use at each sample point and computes the product price 
decline required to make net returns for the optimum land use equal 
to net returns. for the second most profitable land use. This information 
is an indication of the stability of the optimum plan. 

With the General and Optimizing Routines, a more complete and 
detailed evaluation can be made of alternative methods for coping with 
flood losses and more meaningful flood plain development plans can be 
devised. An application of the two routines to the Nuyaka Creek water
shed in Eastern Oklahoma illustrates some of the uses of the routines 
in watershed planning and evaluation. The models were utilized to (1) 
evaluate alternative land use patterns, (2) estimate benefits of flood 
protection, (3) calculate assessments of beneficiaries for flood protection 
and (4) establish annual flood insurance premiums. 
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Operators can be helped with land use decisions by using sample 
point estimates of gross returns, production costs, flood damages, and 
net returns for both current and optimum land use. This application 
suggests that operators can significantly increase net returns from flood 
plain land by shifting to higher value crops even though there may be
a substantial increase in production costs and average annual flood dam
ages. Thus farm management extension workers may find the general 
and optimizing routines useful planning tools regardless of whether flood 
prevention structures are planned or not. 

One problem in using the procedure to advise farmers is that land 
use is the only resource constraint considered by the model in selecting 
optimum land use. The profit maximizing use of flood plain land on 
farms may differ somewhat from the model optimum because the amount 
of upland, labor, capital, and allotments available may influence the 
intensity of flood plain use. However, the model can be used to estimate 
the repercussions of alternative land uses at each flood plain location. In 
this way the farm operator can make a better selection of the combina
tion of risk and expected returns he desires. Those watersheds justifying 
a more complete specification of the farm organization framework can 
use linear programming procedures with the model described to select 
optimum land use. Expected returns net of production costs and average 
annual flood damages can be estimated for alternative crops on each 
sample point (or field) in the flood plain with the model discussed in 
this bulletin. These net return estimates can be used in developing a 
linear programming model for each farm having land in the flood 
plain. The land use specified by the linear programming solutions can 
be used by the model as a basis for educational programs, assessment 
rate computation, and other analyses. 

The estimated aggregate flood protection benefits for proposed pro
jects typically include both a measured reduction in average annual 
flood damages and a value for land enhancement. A second use of the 
model is to apply the two computer routines to separate the benefit> 
into the two parts. The two routines can be used to estimate the aggre
gate net returns for the flood plain (1) for present land use under cur
rent flood plain conditions, (2) for present land use with the proposed 
protection plan and (3) for the proposed protection plan with a specified 
land use or the optimum land use. A comparison of the three net re
turn figures indicates the portion of increased net returns resulting from 
flood protection and the portion occurring from land use adjustments. 

Applying the model to the Nuyaka Creek flood plain indicates that 
the -increase in expected net returns for appropriate land use changes 
exceeds the benefits of flood protection. This suggests that government 
agencies involved in watershed planning may want to apply the model 
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discussed in this bulletin as the basis for a flood plain development 
strategy. The strategy would require an initial effort to inform farmers 
of the profit maximizing land use perhaps through cooperation of the 
planning agencies ancl the State Extension Service. This work should be 
done before approval or construction of a flood protection plan. After 
farmers have indicated the extent to which they arc willing to make 
adjustments in their farming operations, flood protection alternatives 
could be evaluated. Farmers could then be informed again of the pro
fit maximizing land use in conjunction with installation of flood pro
tection. 

\Vith the installation of flood retention structures, beneficiaries are 
assessed for specified project costs. A thinl use of the procedures discus
sed in this bulletin is to determine a watershed farmer's assessment for 
flood protection costs in relation to the proportion of benefits received. 
The procedures can be used to assess farmers either on the basis of (I) 
the reduction in damages incurred or (2) the increased net returns for an 
optimum (profit-maximizing) flood plain land use pattern both with 
and without flood protection. Although institutional constraints cur
rently require that the former be used, the application to the Nuyaka 
Creek watershed suggests that it is more appropriate to base assessments 
on the computed optimum or profit maximizing land use. 

Although retention structures are the common method of managing 
flood losses, flood insurance is one alternative that can be considered. A 
fourth use of the model is to develop estimates of the average annual 
flood damages by sample point and land use which provide a basis for 
establishing flood insurance premiums for farm operators in the flood 
plain. The appropriate administrative costs can be ·added to the esti
mates of average annual flood damages to develop the appropriate in
surance premium by field and land use. The model discussed could be 
used to provide the basis for such an insurance program. 

Current experience with the model is limited to the four types of 
application discussed above. However, it appears the model estimates 
of the frequency of flooding and the depth of inundation information 
may also aid in developing both flood zones and the assessed value of 
flood plain land. Thus, tax assessment and zoning studies are two addi
tional areas of potential application for the general and optimizing 
routines. 
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APPENDIX A 

A Numerical Illustration of the Computational Procedure 

This example illustrates the computational procedure using a single 
point since the method followed is identical for all points in a watershed. 
It is assumed a flood plain has been chosen for evaluation and the pro
cess of gathering, organizing, and utilizing the input data is in motion. 

After studying the flood plain, aerial photos, and available data, it 
is concluded that allowing each sample. point to represent 5 acres will 
provide the desired level of accuracy. Sample points are then assigned 
throughout the flood plain at the rate of 1 per 5 acres. Assuming Ap
pendix Figure l represents an aerial photo of a portion of the flood 
plain, note that the cross section is located and the part of the flood 
plain it represents is contained within the flood plain and section 
boundaries.IS Each of the dots located throughout the flood plain is one 

Ui The hypothetical cress section area i11ustrated in Appendix Figure I is also used as an 
example in Appendix C. 

. C~os~ Section 

Left Hand 
Flood Plain 
Boundary 

Right Hand 
Flood Plain 
Boundary 

APPENDIX FIGURE I. Hypothetical Representation of a Portion of Flood 
Plain With Cross Section, Cross Section Bound
aries, Flood Plain Boundaries, Channel and As
signed Sample Points. 
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sample point and represents 5 acres. The circled sample point is the 
one for which flood damages are to be calculated. 

Input data required for the sample point in further calculations are: 

I. The sample point is 35.9 percent of the distance from the 
channel to the flood plain boundary. Hence, XOCATE 
.359. 

2. The land use is wheat. 
3. The productivity or land capability class is such that 28 

bushels is the expected yield with no flooding. 

Sample Point Evaluation 

The first step is to calculate the elevation of the sample point based 
on the station elevations of the cross section to the left of the channel. 
There are 18 stations to the left of the channel (LSTA=l8) and 10 feet 
between stations (LINTER=lO). Applying equation (1), the total feet 
of flood plain from channel to the left boundary (LDIST) is 180 feet. 
Appendix Table I gives the elevation at each of the stations beginning 
with the one nearest the channel. The elevation of the station nearest 
the channel is 851.3 feet while the last station or flood plain boundary 
has an elevation of 872.6 feet. Hydrologists have determined that any 
sample point with an elevation exceeding 872.6 feet is not subject to 
flooding at this point along the channel and hence is outside the flood 
plain boundary. 

The elevation of the sample point under analysis is calculated using 
equations (2) and (3). The number of feet from the channel bottom that 
the sample point lies (Dp) is computed using (2). It is the percent of 
the distance from the channel to the flood plain boundary the sample 
point lies (XOCA TE) times the feet of flood plain from the channel to 
the flood plain boundary at the cross section (LDIST). For the example, 
this is computed as Dp=0.359 • 180=64.62, and, therefore, the sample 

APPENDIX TARLE I. Left Bank Cross Section Station Evaluations1 

-·---

Station Elevation Station Elevation 
----· 

feet Feet 
1 851.3 10 865.3 
2 853.6 11 866.0 
3 855.9 12 866.7 
4 858.3 13 867.4 
5 860.6 14 868.1 
6 861.5 15 869.2 
7 863.8 16 870.4 
8 864.1 17 871.5 
9 864.7 18 872.6 

1 T'he interval between stations is assumed to be 10 feet. 
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point is assumed to lie 64.62 feet from the channel. The number of sta
tions the sample point lies from the channel bottom (SST A) is computed 
by equation (3). In the example this is: 

M.62 
SSTA = = 6.462. 

10 
In this case, the sample point is located between cross section stations 
six and seven, and more specifically it is 46.2 percent of the distance 
from station six to station seven. The elevations of stations six and 
seven are 861.5 and 863.8 feet, respectively (Appendix Table I). The in
crease in elevation from station six to seven is 863.8 less 861.5, or 2.3 
feet. Using linear interpolation between stations six and seven, the esti
mated increase in elevation from station six to the sample point is 2.3 • 
0.462, or 1.0626 feet. Thus, the estimated elevation of the sample point 
(EL V) is the elevation at station six (861.5 feet) plus the increase just 
determined (1.0626) or 862.5626 feet. 1 9 

Depth of inundation 

The next step is to determine depth of inundation at the sample 
point (DEPTH) for all floods considered. For this example, assume eight 
alternative floods are selected to represent the distribution of floods in 
the study area. Appendix Table II shows the elevation at the cross 
section, frequency of occurrence, and annual probability of occurrence 
for each of the eight floods. 

19 One possiblt· shortciOming of the procedure for relating a sample point to a cross section 
;n order to establish elevation .should be noted. The reliability depends on the distance between 
cross sections and how well the <.:ross section docs,, in fact, represent changes in elevation across 
the flood plain for the designated an~a. For some erratic flood plains it may be necessary to 
obtai1n topography maps and read the elevation of sample points. In these cases, a procedure for 
adjusting flood elevation in relation to how far the- satnplc point lies between two cross sections 
may also be required. The difference in peak elevation at the t'~NO cross ~cctions indicates whether 
it is necessary to adju'>t: the peak elevation for intermediate sample points. 

APPENDIX TABLE II. Elevation, Frequency and Probability of Occurrence 
of Eight Alternative Floods 

---------- -------------------------

Frequency 

Year 
1 
2 
3 
5 

10 
25 
50 

100 

Probability of Occurrence 
in Any Specific Year 

1.00 
.50 
.33 
.20 
.10 
.04 
.02 
.01 
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Elevation 

Feet 
855.4 
858.3 
861.8 
862.9 
863.4 
864.5 
865.4 
866.1 



A comparison of the sample point elevation with the flood eleva
tion indicates that the first three floods do not inundate the sample 
point. However, the remaining five floods do result in varying depths 
on inundation at the sample point. Subtracting the elevation of the 
sample point (EL V) from the flood elevation (FEL V) results in depths of 
inundation for the :sample point of 0.3374, 0.8371, 1.9374, 2.8374, and 
3.5374 feet for flood frequencies of 5, 10, 25, 50, and 100 years, respec
tively. 

Damage Factors 

Seasonal crop damage factors, used as input in the model, represent 
the reduction in gross returns that results if the depth of inundation is 
experienced in this season. Assume the damage factors shown in Appen
dix Table III are applicable for wheat in the watershed that includes 
the hypothetical sample point. Only three inundation depths and four 
seasons are considered in order to simplify the example. 

The first step in applying the seasonal damage factors is to weight 
them by the frequency of flooding in each season using equation (5). 
'Weighting the damage factors in this manner accounts for the probabil
ity of flooding in each season. The frequency of flooding in each season 
is computed from the historical record of floods. Assume the historical 
record of floods, grouped by the season in which they occurred, applies 
to the hypothetical watershed. Dividing the floods in each season by the 
total floods that occurred during the historical period results in the 
seasonal probability of flooding (Appendix Table IV). These are the 
probability factors (SW AITi) used in developing weighted damage fac
tors. 

The weighted damage factors for season i and inundation increment 
j (SDAT\>lAii) are obtained by multiplying the damage factors of each 
season (FACTORij given in Appendix Table III) by the probability of 
occurrence of any flood in that season (Sv\'AITi giYen in Appendix 
Table IV). For example, the spring damage factors of 0.272, 0.324 and 

APPENDIX TABlE Ill. Proportionate Reduction in Gross Returns for 
Wheat From Flooding by Depth of Inundation 
and Season 

··---· 

Depth of Inundation Season 

in feel Spring Summer Fall Winter 

0-1 .272 .243 .204 .052 
1·3 .324 .416 .472 .081 

3 and over .453 .498 .577 .107 
------
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0.453 are multiplied by 0.359, which is the probability of any flood oc
curring in the spring. Extending this same procedure to other seasons' 
damage factors results in the weighted damage factors shown in Appen
dix Table V. Note that the weighted damage factors in Table V are 
much lower than those in Appendix Table III because the probability 
of a flood occurring in each season has been taken into consideration.2o 

One other modification of the damage factors is required before 
flood damages can be estimated. Rather than having one damage factor 
apply to a depth of inundation increment such as 1 to 3 feet, the model 
converts the weighted damage factors presented in Appendix Table V 
to a continuous function of depth of inundation. This is accomplished 
by assuming that the weighted damage factor for increments of inunda
tion less than the maximum considered applies to the median of the in
terval it represents. For instance, consider the fall damage factors in 
Appendix Table V. Following this procedure, the 0.05 damage factor 
for the 0 to 1-foot inundation depth interval now applies to only a depth 

:J:I The purpose of the modd is to estimate damages from anticipated flooding, Hence, the 
ralues in Table V are appropriate. However, the same p-rocedure is used to compute damages for 
a flood that actually occurs in a J;ivcn season. In this case, a ~::.tbabi1ity of l.O is assigned to the 
season in which the flood occurs and a zero to other seasons. The remaining computations are 
completed as discussed above. 

APPENDIX TABLE IV. Historical Record of All Floods in Flood Plain by 
Season of Occurrence. 

Season 

Spring 
Summer 

fall 
Winter 

Floods 

Number 
28 
16 
19 
15 

78 

---~-----

Seasonal Probability 
of Flooding 

.359 

.205 

.244 

.192 

1.000 

APPENDIX TABLE V. Weighted Damage Factors fo·r Wheat for the Hy
pothetical Sample Point. 

-------------------- --------------------------------
Depth of Inundation Season 

in feet Spring Summer Fall Winter 

0-1 .098 .050 .050 .010 
1-3 .116 .085 .115 .016 

3 and over .162 .102 .141 .021 
--~~---
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of inundation of 0.5 foot, the 0.115 value to 2 feet of inundation, but 
the 0.141 factor still applies to all inundation depths of 3 feet or more. 
These damage factors for given inundation depths are then connected 
by straight line segments and result in a unique damage factor for each 
depth of inundation. Appendix Figure II illustrates the functional rela
tionship between damages and depth of inundation for the fall damage 
factor data. 

The weighted damage factor (SDAMA;p.) can also be calculated 
directly using equation (6). Assume DEPTHp.=.83H and the weighted 
damage factor for season i at the start of the interval within which 
DEPTHp. is located (SDA!\fA;i) is 0.05. The depth of inundation at the 
beginning of the interval in which DEPTHp. is contained (DE) is 0.5 
foot. The slope of the functional relationship over the interval contain
ing DEPTHp. is b;. In this example, b; equals the difference in the dam
age factors at the beginning and end of the interval depth within which 
DEPTHp. is located divided by the difference in inundation depth at the 
beginning and end of the same interval. Hence, b;=(0.115-0-050) f (2.0-
0.5)=0.0433 and 

... 
~ 
u 
0 

La.. 

"' a> 
0 

.20 

.15 
.141 

g .115 
0 

"' .10 
.!!! 
&. 

-~.0646 
3\: .05 

O.O.tJ + 0.0433 (0.8371-0.5) 
O.OM6 

0.5 1.0 1.5 2.0 2.5 
0.8374 

3.0 3.5 

Depth of Inundation 
(feet) 

4.0 

APPENDIX FIGURE II. Weighted Wheat Damage Factors for the Fall 
Season as a Function of Depth of Inundation. 

Estimating Agricultural Flood Damage 41 



Weighted damage factors for other seasons are converted to a con
tinuous function of depth of inundation following the same procedure. 
The weighted damage factor read for a specific depth of inundation 
replaces the arbitrary damage factor for an inundation depth interval 
in calculating expected flood damage. 

Calculating Flood Damages 
Having calculated the depth of inundation for each storm size and 

converted weighted damage factors to a continuous function of inunda
tion depth, the.next step is to calculate expected damages for each storm 
size. Of the eight storm sizes considered, only five resulted in flooding 
at the sample point being considered. Consider the task of computing 
flood damages for one of the floods that results in flooding, say the ten
year flood. The depth of inundation is calculated at 0.8374 foot. The 
weighted damage factor applicable to the fall season for the 10-year 
flood was computed above using equation (6) and it can also be read 
from Appendix Figure II. 

Appendix Table VI shows the inundation depths and resulting 
damage factors by season for each of the five damaging floods. The 100-
year flood has the same weighted damage factors as Table V for the 
inundation interval of 3 feet or more since this flood results in an ex
cess of 3 feet of flood water at the sample point. 

The expected damages per acre from each flood at a sample point 
(DAMAkr) are computed using equation (7). This figure equals the sum
mation of the product of the expected gross value per acre (GVALr) 
and the weighted seasonal damage factors (SDAMAi,tt)· For example, 
damages from the 10-year flood are computed in the following manner. 
Assume the price of wheat (PRICE) is $2.00 per bushel and the yield 
of wheat (YIELDr) is 28 bushels per acre. Gross value (GVALr) is $56 
per acre at the sample point. Expected per acre flood damages at the 

APPENDIX TABLE VI. Proportionate Reduction in Gross Returns for 
Five Flood Frequencies at One Sample Point 

Flood Season 

Depth of 
Frequency Inundation Spring Summer Fall Winter 

Year Feet Proportion 
5 0.3374 0.0661 0.0337 0.0337 0.0067 

10 0.8374 0.1020 0.0579 0.0646 0.0114 
25 1.9374 0.1152 0.835 0.1122 0.0157 
50 2.8374 0.1545 0.0992 0.1368 0.0177 

100 3 . .5374 0.1620 0.1020 0.1410 0.0210 
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sample point from the 10-year flood size (DAMAkr) are computed as 

In this case 

n 
~ [(GVALr) (SDAM;p.)] 

i=l 

DAMAkr = (56.00 • 0.1020)+(56.00 • 0.0579)+(56.00 • 0.0646) 
+ (56.00. 0.0114) = $13.21. 

Therefore, expected damages from the 10-year flood are $13.21 per acre 
at the sample point. Expected damages per acre from each of the other 
four damaging floods can be similarly estimated. The results shown in 
Appendix Table VII indicate, as would be anticipated, that damages 
increase as the size of flood increases. Damages from the 5-year flood 
are only $7.85 per acre, but increase to $23.86 per acre for the 100-year 
flood. 

To compute expected average annual damages per acre in any given 
year, all floods and associated damages must be considered. A simple 
addition of the total damages from each flood would be inaccurate for 
this would imply all flood sizes occur every year. The estimate of average 
annual flood requires that the damages associated with each flood size 
(DAMAkr) be considered in view of all storm sizes, probability of occur
rence and in such a way as to avoid double-counting. This is done ac
cording to equation (8). For example, considering the 3 and 5-year flood 
size relationship, their part of average annual flood damages are cal-

APPENDIX TABLE VII. Estimated Per Acre Damages and Damages Ad
justed for Probability of Occurrence for Specific 
Flood Sizes at a Sample Point 

------------------------------- ----------------------------

Frequency 
(1) 

Year 
3 
5 

10 
25 
50 

100 
rxJ 

Flood Damages 

Probability of 
Occurrence1 Total 

(2) (3) 

Dollars 
.33 0.00 
.20 7.85 
.10 13.21 
.04 18.29 
.02 22.86 
.01 23.86 
.00 23.86 

Average Annual Damages 

Adjusted 
(4) 

0.51 
1.05 
0.95 
0.41 
0.23 
0.24 

= 3.39 

1 Refers to probability of each flood size occurring in a specific year (Appendix Table III). 
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0+7.85 
culated as [ ] • (.33-.20), OT $0.51 (Appendix Table VII). For the 

2 
7.85+13.21 

5 and 10-year f~oods, the calculation in [ J e (.20 - .10), or 
2 

$1.05. The largest flood sif':e (100-year flood in the example) is considered 
with the 50-year flood and, in addition another larger flood size is as
sumed that is of infinite size, equal damages ($23.86) and a probability 

. 23.86+23.86 
of occurrence of zero. This last calculation is, therefore, [ ] 

2 
e (.01 - 0), or $0.24. 

Average annual flood damages are the summation of the values cal
culated as above, over all flood sizes. For this particular sample point, 
under the assumption made, per acre average annual damages are esti
mated as $3.39 (Appendix Table VII.) 

The expected average annual damages of $3.39 at the sample point 
is for only 1 acre. Total average annual damages for the acreage repre
sented by the sample point (TDAMAr) are calculated by using the ex
pansion factor, SPA, which equals 5 acres in this case. Hence, $16.95 is 
the expected average annual damage for the area represented by this 
sample point. Having completed this computation, average annual dam
ages can be obtained for any field by adding the expanded average an
nual damages for each sample point in the field. 

Proportion of Gross Value lost to Flooding 

The extent of average annual damage relative to gross returns with 
no flooding is calculated by dividing average annual damages by the 
gross return value. Illustrating for the sample point, average annual 
flood damages are 6.1 percent of gross returns (3.39/56.00=0.077 or 7.7 
percent). This can be extended to the entire flood plain by summing 
gross returns and average annual damages for the acreage represented 
by every sample point and making the division. 

Returns net of production costs and average annual flood damages 
are calculated using equation (12). Assuming a set of production budgets 
are available and a production cost of $32.73 is indicated for wheat, 
net returns (PROFITr) are: 

PROFITr = 280.00- [(32.73 x 5) + 16.95] = $99.40. 

Expected returns net of production costs and average annual flood dam
ages for the illustrative sample point are $99.40 or $19.88 per acre. 
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Optimizing Routine 
Extending the example to the optimizing routine, the only change 

in input data is that land use is not specified. The optimizing routine 
can consider up to 15 land uses. Assume only four crops, wheat, alfalfa, 
soybeans, and grain sorghum, are considered feasible alternatives for the 
above hypothetical sample point. The optimizing routine computes aver
age annual flood damages for each of the crops on the sample point 
in the same way as illustrated above for wheat. For this example, the 
following per acre yields and price per unit are assumed: (I) wheat, 28 
bu. @ $2.00 bu., (2) alfalfa, 4.5 tons @ $22.00 ton, (3) soybeans, 29 bu. 
@ $2.40 bu., and (4) grain sorghum, 30 cwt. @ $1.90 cwt.21 

Presented in Appendix Table VIII are gross returns, production 
costs, average annual flood damages, and expected net returns by crop 
for the 5 acres represented by the sample point. Gross returns are yield 
multiplied by price with the result expanded to the area represented 
by a sample point. Production costs must be developed for the specific 
area to reflect the alternative production requirements and associated 
costs. Assume the costs in Table VIII are from published budgets and 
apply to the above sample point. 

Average annual flood damages for wheat are the same as computed 
above. Using the same procedure with data applicable to each specific 
crop, average annual flood damages are estimated for alfalfa, soybeans, 
and grain sorghum at the sample point. Production costs and average 
annual flood damages are deleted from gross returns to obtain estimated 
net returns (column 5, Appendix Table VIII). 

21 In this example, different commodity prices are used than were used in the discussion of 
model results presented in the text. 

APPENDIX TABLE VIII. Gross Value, Production Costs, Average Annual 
Flood Damages and Expected Net Returns For 
Alternative Land Uses on the Area Represented 
by An Illustrative Sample Point1 

Crop 
(I) 

Wheat 
Alfalfa 
Soybeans 
Grain Sorghum 

Gross 
Value 

(2) 

280.00 
495.00 
348.00 
285.00 

Production 
Costs 

(3) 

163.65 
273.40 
130.05 
144.30 

Average Annual 
F:·ood• Damages 

(4) 

16.95 
46.78 
48.25 
33.98 

Net 
Return·s2 

(5) 

99.40 
174.82 
169.71 
106.72 

1 It is assumed a sample point represents acres; therefore, the Yalucs refer to a 5-acre 
tract of flood plain. 

2 Returns net of production costs and averag-e annual flood damages. 
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The optimizing routine selects the crop having the greatest returns 
net of production costs and average annual flood damages, as the opti
mum or profit maximizing land use. For the illustrative sample point, 
the optimum crop is alfalfa because it has the largest expected net re
turn ($171.82). ~With the optimum crop identified, the model continues 
by selecting the second most profitable crop at the sample point. In this 
case, the second best crop is soybeans with expected net returns $5.11 
less than the optimum (alfalfa) or $169.71. 

An indication of the optimum solution stability is provided by 
using equation (lfi) to compute the product price for the optimum land 
use that gives net returns equal to the second best land use. For the 
illustrative sample point, with all values expanded to a five-acre tract 
of land, this is: 

CPRICEh = 
169.71 + 273.40 

46.78 
22.5 - (--- • 22.5) 

195.00 

$21.75. 

This means that a decrease in the price of alfalfa from $22.00 a ton 
to $21.7 5 a ton results in equalization of net returns for alfalfa and soy
beans ($169.71 ). A 1.14 percent decline in the price of alfalfa invalidates 
the optimum solution, which indicates there is very little difference in 
alfalfa and soybeans for this sample point and it can be concluded that 
the optimum is not characterized by a high degree of stability. 

The optimizing routine identifies the optimum and second best 
land use at each sample point and provides a measure of the stability 
of the optimum. In addition, the optimizing routine estimates and pro
vides as output expected net returns, average annual flood damages, 
production costs, and gross returns for all considered crops. 
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APPENDIX B 

The Computer Programs 
The source programs for both the General Routine and the Opti

mizing Routine are presented in this· appendix. Both programs are in 
FORTRAN IV language. 

The General Routine 

SIMULATrNG AGPICULTURA.L FUJ(1lJ DAMAGFS 

A3 uES!Gr"IIATE) WHt-ITHPR INPUT DoHA FOLLDWS FOR ANCITH!:R MATRIX 
t..!'-IUN11 DESI(;NAHS II.CRES lr-.JUNOATF"O FlY CRJJSS-SECTIQN AND FL'lr10 SIZE 
AVQAM DES [(;NATES AVE'~. AGE ANNUAL FLOOD 01\t~ti.GE'> FIJR MATRIX UNDER CQNSIOERATION 

AXSfC JESIG~ATES PARTICULAR CROSS-SECTION il.f[Nl. fVALUo'l.TED 
rDI'\YPt- DESIGNATES PE~CENTAGf ACCWWL.ATfO AVFR.-,Gf ANNUAL [)A...,AGES ARE 

flF I'ICCUMULATED GRflS~ REHIRNS A<;SUMT"l'> NO FLCOOING 
ULV D!:S!GNAHS EUVATIDN Of. CHANNEL r:,oTTllM 
C1l~RH DESIGNATES GROSS pquRNS WITH NrJ FL'lflQING FOR Tt1JS AND !Ill PRECEDING 

CROSS- SECT I CNS 
cr~sr l"ltSIGNATFS PFK ACRE PRUDUCTfnN CflSTS !W CROP AI\JD PHJDU(TIVITY GROUP 

C (PVAL ,J[:SIC,NATFS GPflS'S VI\LUF OF EACH CR'lP JN HCH PRflClUCTIVTTY CLASS 
Jl OESIG~iAHS DEPTH DIVIDING INTERVAL<; ilNF AND Tw':l 
JZ LJFS!(;NATES !JEPTH OIVIDIJ\IG INTF~VALS TWn AND Ti-1REF 
1)3 UI-S!Gf\JATES DFPTH DIVIDING INTERVALS THRff AND F'JUR 

C THF FOURTH TNH>i.VAL J<::. A! L DFPT!IS FXCE!"DING 03 
IF UNLY TWO !~dE:.<VALS APt d\111 THE~l THERf WILL BE ilNLY ONE DIVIDI\IG 'JFPTH 
DA~A DES!Gr,ATES TUAL DAMAGES F-~i<: EACH FLOflD f!N A PFI< A(Qf BA'dS 
lJ[PTH O!::Sit.~:,TI-S H:PTH Of- p-,.,JNGATJ'i~ FOR EACH FL.[·(l0 AT ff,(H SAMPLF POINT 
EXELV DfSIGf-.iATES fLFVI\TIIJN rXCf-t-'1fN,~ LAPGFST FUlr)O 
FACTIJR OtSIG-'Jt.H:S Cli\Ml!(,f Fl!.CTr:RS IN '<.f-LATIOr"\1 T'J INUN['ATIUf\J 
F!:i_V OESIG,....ATE5 tLFVAT[IJN ~JF SPF-CJF-1( FLOODS 
GCVAL DES [G\lATI-S r,RF"SS PETURr~S IP~ '\Cr<ES R_~PPESfNTErJ [ly EACH SAP-'PLE f'fli!\JT 

,.,'[ TH NC FL(J,JrJ! 
C KOIST DE~IGN.'..TI:S J[c;T-H;CE "-IGHT (.t:(QSS-SF\Tim.J RAf'.:K 

KEYP DESIGNHES !>- L),HA f.lR SYSTI M COMP6,RISONS !-l(IDEL IS TQ BE PU!\JCHEO 
0\ (.1\(;0S (J :::: WJ PU'JCH, 2 = PUN(f-<) 

KP~TER DESIGNATLS f,\,H,>,VAL t-iETWU:!-..; rACH CROSS-SFCTION STATI0'\1 C1N P!GHT 
KLASS :JESIGNAfS LAND PriC!IJlJCTIVTTY GROIIP OF FACH SA~PU POINT 
Kl<rlP flESIG~-\TES lAI'-.jO-US~ 

KSTA UFS!Gf~,qts CROSS-Sf-CTI \T!\Tl'lN ELEVATinNS Of\: THF RIGHT 
L DESIGrJ,~TES NlJMPEP 'rF FLC: 1 E1S CY-J<i!OfOEil 
lll OESIG"JATES DEPTH 11\CRE"'ENTS CQ'\ISIDFQ.EO 
r :JIST LJESIG"~ATES OISTI\NCE OF LEFT CROSS-<;FCTfON F\1\NK 
Ll-';Tf-<. L~ESIGNATES INTP<.VAL ~ETWEEN t-ACH CQ.OSS-SfCT!fL\j c;TATIQ"i CN LEFT 
II-' LJFSIGf..JfiTES NUMHER. OF PRODUCTIVITY GKIJUP<; 
LS UFSIGI'IIAHS TOTAL SF.ASGNS CUNSDFI<FQ 
L<;TA DESJGi~ATES CIW')<;-SECTION STATION ELFVAfJ':'~.S UN THF LtFT 

'Jt:SIG!\JATfS RC'WS C'F MATRIX 
~•A t:ESIGNATFS 1\lUMP.fR llF CROPS CONSI11!:'l.FD 
'~'lR! I::ESIG'\IATES ;..jHfTHFP NFT RETUI<NS ARE' T('l !'IF ClJMPUTFD ll=YES,2'='WI 

!GNATES COLU~NS (IF MATP.IX 
~<C'lSf..E CESTC,NAHS SPECIFIC SE'TS OF DATA Tl1 BF PJ:tiNTFD 
Pi1.H·1A ;JFS!C,NAH:S FLOUOING DAMAGES FR0'-1 EACH SPFCIFIC FLOOi 11'-.j THE YEAR IT 

OCCURS FOR THE A(PfS REPRESFI\JTff) RY EACH SAMPLE POINT 
P!;:ROA'1 lJESIGNATFS PERCENT AVfR.AGE ANNUAL FLOflf'JNr". CA"'{IGES :JF FNTIRF CR!lSS

SHTfON ARE OF T('TAL \,P1SS RfTUP!\S WITH ~ll' F-LIJOniiiJG 
PHCF 0ESIG~JATES PRICF PEQ. UNIT OF EliCH CR:JP 
Pf.IDFIT OESIGr"\IATfS NFT RfTURN AFTER FLfJili)I'<G ANC PRr'OlJCTJON COSTS 

'l"J p,(H SAMPLE Pr)!~H 

OESIGNAHS STATICJN ELEVf>.T[I)f..J O~J RlGI--iT SIDE CF CRJSS-SECTI JN 
RETIIR'J OE:SIG~,f\TIS ACCU'~UlATEO ACRfCf«~E DISTRIRUT!ON PY ,'.jET RETURN lr"Tff<Vt>.lS 
SDAMA JESIG~AT{ S llAMJ'.GE FACTORS ~>.FISHTF.D !-\Y S·llhiT FOR EACH SEAS'l'-.1 
SNU"-!D DESICNATfS NU1-1fl.[P l!f SA~PLF PII[~TS TNUNOATFr P.Y FACH FLOOD Silt 
SPA flESIC~~ATES ACRFS KFP'<.FSF~JTEC HY FhCH SA"1PLE POi"H 
SWAIT OESIGNATt:. P"PCH<T CHAr-.cr 11F i'lCCIJRI\NCF OF ANY FLOOf1 BY SFASIJN 
SV.'E:IGH OES!GNATFS f'EQ([Cf..JT CHA'IJCf IJF nCCURANCf nF SPECIFIC FLJDD TN A"JY YE'AP 
TAINO DESIGNATES A((I_J~I_JLATfl) A(qES TNUNDAT~O RY FlfJOD SIZE 
TOA~A DES IGNfiTfS •WC-{{Ii~F ,\\INIJAL FlllC'O DA"1AGFS FOR THF ARfA REPRFSI::~.'TF'J 1-\Y 

F:I\CH SA~PLE POINT (WEIGHT DAMAGE<; FROM EACH FllirO A\"l )IJM 
'Uk FACH SA"'PLE POI·'iTI 

TCVAL DESIGI\ATtS G~CSS RFTIJPr-.JS FUR f"-:TIRE CROSS-SECTirJ'\1 t,.j{TH "lO FUFlDP<'~ 

TPRnF UESIG~,ATF-S ACCUMUlATE:) t"ET Q~TURNS FOR All "NAIYlFO ClRSS-SFCTlD~S 
OESIG.\i\TES STATI:lN FLEVATION fl"l LFFT S!C1E QF CROSS-SECTIOr~ 

C XIJA"'A fJESIGNArt<; ,oyrRAGE A~Nl!'l.l FLrl:D DAMhGfS J:QR "LL "'ATRICES (:JMPIJTf[} 
C XOCATE DES IGNATF<; UJ(t,Til_<f..J C1F EACH SA"1DLf': P(1{r--.jT 
C YI~LD lJE:SiP~ATES YlCLD nF EA(.H CiWP ON EACH PRODUCTIVITY GROUP 

PI<.UV[.JING STORAGE SPACf FO~ DATA THAT IS C:JNSfrJEtn=r Hi HL'JCKS OR ARRAYS 
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0001 
0002 
0003 
0004 
0005 
0006 
0001 
0008 
0009 
0010 
0011 
0012 

0013 
0014 
0015 
0016 
0017 
0018 
001 q 
0020 
0021 
0022 
0023 
0024 
002 5 
0026 
0027 
002 8 
002 9 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
003 7 
0038 
0039 

0040 
0041 
0042 
0043 
0044 
004'5 
0046 
0047 
0048 
0049 
0050 
0051 
0052 
00'53 
)054 
oa55 
oa56 
oa57 
0058 
J059 
006a 
l)a61 
0062 

aa63 
0064 
0065 
Oa66 
J067 
0068 
0069 
oa7a 
0071 
aa72 
0073 
0074 
ao75 
0076 
oa77 
a078 
0079 
JOBO 
0081 
0082 
0083 
0084 
0085 

0086 
0087 
0088 
0089 
0090 
0091 
0092 

48 

Oil-tENSION XI5001,RI5001 
DIMENSION XOCATEI14r14J, ELV(14,141 
DIMENSION FELVI.'l I ,OEPTHI 8,14,141, SWE IGHI 81 
DIMENSION FACTORI60,121, SDAMAI60,1?.1, S~AITI121 
DIME:NSION PRICEI151r YIELO(la,tSir CPVAU10tl51 
DIMENSION KLASSI14,141, KROPI14,l41, DAMAI8,14rl41 
DIMENSION TDAMA1l4,141 
DIME"lSION GCVALI14,14lrPOAMAI8,14,141 
DIMENSION SNUND(SI rAINUNDIBI rTAIND(SJ 
DIMENSION CROP(15,21,AXSECI2J 
DIMENSION COSTI10,15J,PROFITI14r141 
DI~ENS{ON RETURNI3aJ 

SETTING FLOOD-PLAIN DATA STORAGE II.REA TO ZERO 
DO 600 1""1 ,30 

600 RETURN( I 1=0.0 
TPRQF:a. 0 
XDII.MA = 0.0 
PEROAM = a. a 
CO~RET = 0.0 
DO 6 50 I =1, 60 
00 650 J=1,12 
FA.CTORII,JI = 0.0 
SDAMAIIrJI = 0.0 
SWAITIJI = 0.0 

650 CONTINUE 
DO 651 I=l.lO 
DO 651 J=1,15 
COST I I, Jl=O.O 
YIELOII,JI = 0.0 
CPVAUJ,JI = o.o 
PRICEIJJ = 0.0 

651 CONTINUE 
00 652 I=1,8 
Sr/f IGHI II == 0.0 
TAINDI I I = 0.0 

652 CONTINUE 
on 653 I=1.t5 
DO 653 J=1,2 
CROPIIrJI = 0.0 

653 CONTINUE 
PEADI"lG DATA THAT II.PPLIES TO THE ENTIRE FLOOOPLII.IN UNDER ANALYSIS 

READ (5,1201 MA 
REAOI5,5801 I(CROPIIrJI,J.:1,21,1"'1,MAI 
READ I5,12CJ L 
READ 15,1201 LP 
RfA.O 15,1201 LS 
READ 1'5,1201 LO 
REAL> (5,2001 01,02,03 
READ 15r131 ISWEIGHIII,J=lrll 
LG = MA *LD 
READ 15,131 (IFACTORII,JJ ,J=lrl2J,[:l,LGI 
READ 15,131 IS~AITIII,I=l,LSI 

RI='AD (~,201 IPRICEIII,I=l,MAI 
READ 15,211 I IYIELDII ,JJ rJ==1r1'51 ri=1rLPJ 
READI5,111 MORE 
IFPWRE.EQw liGO TO 400 
GO TO 401 

400 READIS,201 I(CJST(I,JI,J=1r10irJ=1,MAI 
401 REA~ll5 1 lll KFYP 

DATA A1 1 A2/4HDATAr 3HAll/ 
148 READ 15,1491 A3 
149 FOO..MAT 12A4l 

IF IA3.EQ.All GO TO 150 
CALL EXIT 

SETT lNG STORAGE EQUAL TO lfRO 
150 DO 1 l=1r14 

DO 1 J::: 1,14 
PROFIT{ I,JI,O.O 
GCV>\LII ,JJ = 0.0 
TDAMAI I ,J I "' 0.0 
KLASSII 1 JI = 0 
KR'JP(l,JI = 0 
XOCATE( I,JI = 0.0 
ELVII,JI = 0.0 

1 CO"lT I NUF 
DO 2 I ::: 1 r 8 
DO 2 J : 1 ,14 
DO 2 K .: 1,14 
PDAMAII,J,KI: 0.0 
OA'1AIIwJrKI = 0.0 
DEPTHII,J,KI : 0.0 
FELVIII = 0.0 
SNUNDIII = 0.0 
AINUNDI I I = 0.0 

2 CONTINUE 
DO 5 NA = 1 7 500 
XINAI = 0.0 

5 R(.\IAI = 0.0 
READING INPUT DATA FOR A PARTICULAR CROSS-SECTION WfTHIN THE FLOODPLAIN 

READ 15,1051 AXSEC 
READI5r201 SPA 
READ (5,1201 M,N 
READ 15,1201 LSTA, KSTA 
READ 15,1201 liNTER, KINTER 
READ 15,1211 CELV 
READ {5,1211 EXELV 
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Jo•n 
0094 
0095 
1)096 
0097 

READ 15,12U (XIIIti·=1,LSTAI 
READ 15,12U (~(II,I=l,KSTAl 

RfAD 15 1 121) (fELVIII.I=1,LI 
READ 15,121t ({XOCATflt~Jl ,l=1,MI,J=1,NI 
READ 15,111 ((KROPII,Jid=1,MI,J=1,NI 

0098 
0099 
0100 
0101 
0102 
0103 
0104 
010 5 
0106 
0101 
0108 
0109 
0110 
0111 
0112 
0113 
0114 

A CHECK TO DETEP'MINE IF MORF THAN ONE PRODUCTIV !TY GROUP IS CONSIDERED 
IFILPeGT.ll GO TQ 3'50 
DO 351 1=1,~ 

00351J=1,N 
KLASSfi ,JI~1 

351 CONTINUE 
GO TO 352 

350 READ (5.111 t!KLASSII,Jid=1,~I,J-"1rNI 

352 READIS,lll NCOSRE 
105 FOR.MAT UA41 
200 FOR.MAT (20F4.11 
"i80 FORMAT 120A41 

20 FORMAT ( 10F8. 31 
21 FOR~ AT I 15F5.11 
13 F-O~MAT 112F5.3) 

120 FORMAT {20141 
121 FORI>1AT (lQF8.1) 

11 FORMAT (40121 

011 5 
0116 
Oll 7 
011 ~ 
0119 
0120 
0121 
0122 
0123 
0124 
0125 
0126 
0127 
0128 
012 g 
0130 
0111 
0132 
0133 
0134 
0135 
0136 
0137 
0138 
0139 
0140 
01~ 1 
0142 
014 3 
0144 
0145 

FILLING BLANKS UN LINEAR SEGMFNTS OF CRilSS-SECTIQN 
KE = 0 

122 DO 124 I=1.LSTA 
IF (X(IJI126.125,126 

12 5 IF IKE I 129.127.128 
127 KE = I 
128 GO TO lL4 
126 IC ( KE I 12~.124,129 
129 LE KE - I 

ME I - LE 
SE "' TE I X II I - XI LEI l I SE 
I ·1 I - I 
F "'UL T = o. 0 
DO 130 II = KE, I 0 
FMUL T 0 FMUL T . !.0 
XI I I I ~ X ( LE) . <TE . FMULTI 

130 CONTINUE 
K E = 0 

124 COr'<tlT I NUl: 
I' I 00 132 I= 1, KS T A 

" ( R I I H l34,133tl34 
I3J IF ( KF.I 13bt135,136 
135 " = I 
136 GO TO 132 
134 IF IKE I 137,132,137 
137 l E KE - I 

ME I - LE 
Sf = ME 
TE = (R!Il - RILE I I I SE 
ID = I - I 
F MUL T -"' o.o 

0146 00 138 II = KE.ID 
0147 FM.JLT ~ FMULT + 1~0 

0148 Rill I= RtLEI + ITE * FMULH 
0149 138 CO•'HINUE 
0150 KE=O 
0151 132 COrHINUE 
015?.- LOfST = Llf.JTER * LSTA 
0153 KDIST "' KINTE~ * K<;TA 

C COMPUTING ELEVATION FOR. EACH SAMPLE' POINT 
0154 160 DO 163 1=1,M 
0155 on 163 J=1,N 
0156 IF IXOCATE(l,JI.GT.100.0.AND.XOCATE(l,JI.LT.200.0I GO TO 161 
0157 IF IXOCATE!l,J!.GT.200.0.ANO.XOCATEI!,JI.,LT.300.0l GO TO 162 
OlStl IF (XQCATf(!.JIGEOoO .. OI Fliiii,JI CELV 
Ol59 IF IXOCAH:I I,JI.EQ.l.OI ELVII,JJ XILSTAI 
0160 IF IXOCATEII,JI.E0.2.01 ELIJII,JI = EXELV 
0161 GO TO 163 
0162 161 XINTER "' LINTEr? 
0163 XOIST = LDIST 
0164 SSTA = IXDIST * ((XOCATFII,JI - 100.01 I 100.011 I XI~TER 
0165 IF I SSTA.,LT.1.01 GO TO 166 
Ol66 ISTA = SSTA 
0167 J<;TA "' ISTA + 1 
0168 CHELV = XIJSTAI - XIISTAJ 
0169 TSTA = I STA 
0170 HIL = ISSTA- TSTAI * CHELV 
01 7l MSTA = TSTA 
0172 ELVII,JJ = XIMSTAJ + Hll 
0173 GO TO 163 
0174 166 CHELIJ"" Xtll - CELV 
0175 H[L = SSTA * CHELV 
0176 ELI/I l,J I -= CELV "' Hll 
0177 GO Hl 163 
0178 162 RINTER =KINTER 
0179 RDIST = KOIST 
01BO SSTA = IRDIST * ((XOCATEit,Jl - 200.01 I 100.011 I RlNTE'R 
0181 IF ISSTA.LT.1o0l GO TO 167 
0182 ISTA = SSTA 
0183 JSTA ISTA + 1 
0184 CHELV = ~(JSTAI - Rt IS TAl 
018'i TSTA = lSTA 
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01 86 
018 7 
0Ul8 
01 B9 
0190 
0191 
0192 
0193 

0194 
0195 
0196 
0197 
0198 

0199 
0200 
0201 
0202 
0203 
0204 
0205 
Ol06 
1]2 01 

020§ 
0209 

OllO 
0211 

0212 
0 21 3 
0214 
0215 

0216 
0217 
021 8 
0219 

0220 
0'221 
0222 
0223 

0224 
0225 
0226 
02 21 
022 8 
0229 
02 30 
02 H 

02 32 
02 3_3 

0234 
0235 
0236 
0231 
0238 
0239 
0240 
0241 
0242 
0243 
0244 

0245 

0246 

0247 
0248 
0249 

0250 
0251 
02'52 
0253 
0254 
0255 
02 56 
02 57 
0258--
0259 
0260 
0261 

50 

Hll = I SSTA - TSTAJ * CHHV 
MSTA = TSTA 
ElVI I,JI = RIMSTAI + Hll 
GO TO 163 

167 CH':LV" Rl lJ - CELV 
HIL = SSTA * CHELV 
ELVI I ,J l = CELV • HIL 

163 CONTINUE 
C COMPUTING DEPTH OF INUNDATION FOR EACH POPH 

DO 17 1=1,L 
DO 17 J=1 1 M 
DO 17 K=1,N 
DEPTH(I,J,KI = FELVII)- ELVCJ,Kl 

17 CUr>../TI"iUE 
COUNTING .f.,:UMBER OF SA~PLE POINTS f.'v:U"'I.lATED BY EACH HOOD SIZE ON THIS 
CROSS-SECT ION 

DO 550 I =l,L 
IE = 0 
D0550J=1,M 
DO 550 K ::1,N 
IFIDEPTH(I,J,Kl.GT.O.Ot GO TO 551 
GO TO 550 

551 IE = II:: + 1 
SNUND(Il =IE 

550 (Q'\jT I NUE 
EXPANDING SAMPLE POINTS INUNDATED BY FLOOf"J SI U: TO ACRES INU"JDATED BY FLOOD 
STZE FOR THE PARTICULAR CROSS-SECTION UNDFR A"lALYSIS 

on 553 I"'l1L 
'5 1)3 fiJ,'WND( ll = SNUND(II *SPA 
ACCU~ULATING ACRES INUNDATfD BY EACH HOOD SIZE FOR THIS AND ALL PREVIOUSLY 
ANALYLED (QQSS-SECTIONS 

DO 554 !=1,L 
554 TAINOII I = TA!"JD(II + AINUNO( ll 

WEIGHTING OAMAGl: FACTORS BY SEASONAL PI\OBABILITY OF FLOODING 
00 19 I :l,LG 
DO 19 J=l1LS 
SDAMA(I 1JI = FACTORII,JI * SWAIT(J) 

19 CONT l"lUF 
CALCULATING GROSS VALUE OF EACH CROP ON EACH PRODUCTIVITY GROUP 

DO 22 {:1.10 
D022J:l,l5 
CPVAL(I,JI = PRICEIJI * YIELDII,JI 

22 CONT IJ>.lUE 
C CALCULATING FLOOlJ DAMAGES ON EACH POINT FOR EACH FLOOD 

IF (LO.EQoll GO TO 201 
IF (LD.EQ.ZI GO TO 203 
IF ILO.EQ.31 Gll TO 205 
IF ILD.EQ.41 GO TO 207 

C ONLY O~E DfPTH INCREMENT CONS! DE' RED 
201 DO 202 l=l,L 

DO 202 J=l~·"~ 
DO 202 K=loN 
00 202 TF:1,M~ 
DO 202 K0=1 ,LP 
DO 202 JT:l,LS 
IF IOEPTH([,J,KioLf.Ool DAMA.{!,J,Kt=O•O 
IF I DEPTH( I ,J,K l .GT.O •• AND,KROPIJ 1Kt .EQ, IE. AND.KLASSI J,K). EQ.KDI 

1DA"'AI I1J,KI = OAMAII.J,KI+CCPVALIKD,IEI * SDAMAIIE,IT)) 
202 CO~TINUE 

GO TO 208 
C TWO DEPTH INCREMENTS CONSIDERED-ZERO To- Xl FFET, Xl FEET AND GREATER 

203 DO 204 !=l,l 
DC 204 J=l,M 
DO 204 K=l,N 
IJO 204 IE:t1MA 
DO 204 KD=1 ,LP 
01 204 I T=1 ,LS 
IG=IIF*ZI-1 
IH=IIE*ZI 
DlN=D112. 
IF IDEPTH(I,J,KI.LE.O.I OAMA(I,J,Kl = 0.0 
IF I DEPTH ( I , J 1 K I • GT • 0 • • AND • Of PTH I I , J , !<I • L T .0 lN • A NO. KR OP I J, K I • EO • IE 

1oAND.KLASS(J,KI.ECJ.KDt DAMA(I,J,KI = DAMA( I,J,KI+ICPVALIKD,tEt * 
21(SDAMAIIG,IT) I DlNI * OEPTH(IIJ,KIII 

IF I DEPTHII ,J 1 K I. GE.DlN. AND. DEPTH II, J,KI .LT .02 ,AND. KROP(J,K I. EO. IE 
t.AND.KLASS(J,KI.EO.KDt DAMAII,J,KI =D~MA{f,JIKI+(CPV'AL(KDtlEI*((S 
20AMA(IH,ITl-l ((SDA~AIIH,IT!-SDAMAIIG,ITII/ 102- DlNII*- D2H ·HfiS 
30AM A ( IH, I T I- S!)A~ A I I G • tT I Ill 02-0 lN I ) *DEPTH I I 1 J, K I I I I 

IE_ I DEPTH I I , J t K I • GE • 02 • A NO. K R OP I J 1 K I • EQ. IE • AND. KLASS I J 1 K I o E Q., KD) 
1DA!>1AII 1 J 1 K) = OAMAII,J,KI•ICPVAL(KO,IEI * SOAMAIIH,ITil 

DIN = 0.0 
204 CONTINUF 

GO TO 208 
C THREE DEPTH INCREMENTS CONSIDERED- 0 TO Xl, X1 TO X2, X2 AND GREATER 

205 [)IJ 206 !=l,L 
DO 206 J=ltM 
00 206 K=1,N 
00 206 ! F=1 ,MA 
DO 206 KD=1,LP 
DO 206 IT=1,LS 
D1N=D112. 
02N =(01+02) I 2. 
IG = I IE * 31 - 2 
IH=IIE*3)-1 
IK=IIE*3l 
IF (DEPTHCI,J,K).LE~O.I DAMA(I,J,KI = 0.0 
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0262 

0263 

0264 

026'5 

0266 
0267 
0268 
0269 

0270 
0211 
0272 
0273 
0274 
0275 
0276 

IF I DEPTH( 1 1 J 1 KI .GT.O •• ANO.OEPTHI I 1 J 1 KI.L T .OlN.AND.KROP(J,K I.EQ. IE 
l.A."W.KLASS(J 1 KI.EQ.KDI OAMA(I,J,KI "'DAMA(I,J,KI+ICPVAL(KrJ,IEI * 
211SDAMA(IG,ITI/ DlNI * DEPTHII,J,KIII 

IF I OEP T HI I , J , K I "GE. D lN. AN 0. DEPTH I I, J, K I • l T • 02 N • A NO • K ROP I J, K I • E Q. I 
lE.A.NU.KLASSIJ,KieEO.KDI OAMAII,J,KI "'IJAMAII,J,KI+ICPVALIKD,!El *I 
21SDAMA!IH,ITI- IIISOAMAIIH,ITI- SDAMAIIG,ITII I ID2N- DlNII * D 
12N I I +I I { S DAM A( I H 1 I T I- SOA M A ( I G, IT I 1/ ( 02N-D 1 N I I *DEPTH ( I , J 1 K I I I l 

IF I DEPTH( I ,J,KI.GE.02N .. AND. DEPTH! I, J,KI.L T .O?..AND.KROPI J, K I.EO. IE 
l.AND.KLASSIJ,KI.EQ.KDI DAMA(I 1 J 1 KI "'DA"''AII,J,KI+ICPVAL(KD,IEH• I 
2 I SDA MA I I K 1 IT I -I ( I S DAM A I I K, IT I -SDAMA I I H, IT I I/ I D ?-D2N I I *D 2 I I +( I IS DA 
3MAIIK 1 ITI-SOAMAIIH,ITII/ 102-D2NII*DEPTH(I,J,KIIII 

I F ( lJE P T H ( I tJ 1 K) • GE. 02. A NO. K ROP I J , K I o EQ • IE o AND. KLASS I J, K I • E Q. KD I 
lOA"''A(I,J,KI "'OAMAII 1 J 1 KI+ICPVAL(KO,IEI * SDA"''A(IK,ITII 

D 1 ~ "' O. 0 
D2N "' 0.0 

206 CQNT INUE 
GO TO 208 

FOUR DEPTH ENCREMENTS CONSIDERED- 0 TO Xl, X1 TO X21 X2 TO X3, X3 A!\jD GREATER 
207 DO 2C8 I :ol, L 

DO 208 J'='1 ,M 
DO 208 K=ol, N 
DO 2 08 I E=l,MA 
DO 208 KD=l,LP 
DO 208 I T=l ,LS 
OlN , Dl I 2. 

0277 D2N =1Dl+D21 I 2. 
0278 03N "" ID2+D31 I 2. 
0279 IG IIE'*41-3 
02 8 0 I H = I I E * 4 I - 2 
0281 IK=IIE*41-1 
0282 IL = (IE* 41 
0283 IF IOEPTHI!,J,KI.LE.O.OI DAMAII,J,KI = OoO 
0284 IF 111EPTH(I,J,KI.GT.O.O.AND.DEPTHII,J,KI.LT.rHN.AND.KPOPIJ,KI.EQ.I 

1E.ANIJoKLASS(J,KioEOoKDI OAMA!I,J,KI : OAMAII,J,KI+!CPVAL(KO,IEI * 
2({S0AMAIIG,ITI I OlNI * OEPTH!I,J,KIII 

0285 IF (DEPTH( I ,J,KioGE.DlN.AND. DEPTH( It JrKI.LT .D2N.AND.KR0PIJ ,K).EQ. I 
lf.ANO.KLASSIJ,KI.EQ.KDI DAMA(I,J,KI = OAMAII,J,KI+(CPVALIKD,IEI*I 
21SDAMAIIH,ITI-IIISDM~A(IH,ITI -SDAMAIIG,ITII/ (D2N-D1NII* D2NII+I( 
3 I SDAM A I I H, IT I -SO A MA I I G 1 [ T I l I I 02 N- D1 N I I *DEPTH I I , J, K I II I 

02 86 IF (DEPTH! I ,J,KI .GE.D2N.,ANO .. OEPTHI I ,J,KJ.,LT .. 03N.AND.KROPCJ,KI.EO. I 
1E.AND.KLASSIJ,KI.EQ.KOI OAMAII,J,KI "'[)AMA{I,J,KI+ICPVALIKD,IEI*I 
21SUAMAIIK 1 ITI- IIISDA"1AIIK 1 1TI -SDAI-\AIIH,ITII/ I03N-02NII *03NII+( 
3 ( I SDAMA I I K , IT 1- S DAM A I I H, IT I Ill 0 3N- D2 N I I *[)F PT HI I , J, K II I I 

0287 IF IOEPTHII,J,KI.GE.03NoANO.OEPTHII 1 J,KI.LTorn.ANO.KROP!J,KI.EO.IE 
l.ArW.KLASSIJ 1 KI.EQ.KDI DA"''AII,J,KI = OAMAII,J,KI+ICPVALIKOrlEI*II 
2SDA~A(Il 1 ITI-II(SDA"1A(IL 1 1TI- SDA~I\IIK,ITII/ 103-031\111* D3li+IIISD 
3AMAI IL,ITI- SDAMAIIK,[TJI/ ID3-D3NJI *DFPTHII 1 J 1 KIIII 

0288 IF I DEP THil, J ,K 1. GEoD3oANDoKROP I J, K 1 .. EQ. I Fe AND.KLASSI J, K I .EOoKDI 
10A'Uil,J,KI = I)Af"!A{I,J,KI+(CPVAL(KD,(EI * SDAMA(IL,ITII 

0289 DlN "'0.0 
0290 D2'\i = a. o 
0291 D31\1 = o.o 
0292 20S COHINUF 

C fXPANDING FLOOn OAMAGFS TO fACH SAMPLE POINT FRD"'' EACH FLCOD TO THF ACRES 
C RFPRESENTED BY EACH SAMPLE PDfl\jT 

0293 on 224 I::1,L 
0294 DO 224 J=1 1 M 
0295 00 224 K:o1 ,N 
0296 PDAMAII,J,KI = DAMAilrJ,KI* SPA 
0297 224 CO\lT INUE 

COMPUTING AVER I'!.Gf A,\JNUAL FLOOD lNG IJAMAGES TO THE ARFA REPRESENTED BY EACH 
SAMPLE PCINT !WEIGHT EACH FLOODS DAMAGES BY PROBABILITY OF OCCURANCE OF THE 
FLOOD AND SUM THE RESULT FOR EACH FLOOD ON FACH POINT) 

0298 LAA=L-l. 
0299 DO 225 1=1,LAA 
0300 DO 225 J:1,M 
0301 DO 225 K=1,N 
0302 TOAMAIJ1KI : TDAMAIJ,KI + IIPDAMAII,J,KI + PDAMACII+111J,KII /21 

1* ISWEIGHIII- S\1</EIGHII+lll 
0303 22'5 CONTINUE 
0304 00 984 J:1 ,M 
0305 DO 984 K=1 ,N 
0'\06 984 TOAMA\J,KI "'TOAMAIJoKI + {PDAMA(L,J,KI * S'"EIGH(L)) 

C COMPUTING GRQSS RETURNS ON AREA REPRESEII4TED BY EACH SAMPLE POINT WITH NO 

C FLOOD I ~G 
0307 236 DO 226 1'='1,M 
0308 DO 226 J=1 ,N 
0309 DU 226 K=1,MA 
0310 DO 226 IE=1oLP 
0311 IF IKROPII,JI.EQ.,K.ANDoKLASSCI,JioEQ.IEI GCVAUI,JI = CPVALIIE,KI 

1* SPA 
0312 226 COI\ITINUE 

C COMPUTING GROSS RETURNS FOR ENTIRE CROSS-SECTION WITH NO FLOODING 
0313 TCVAL :0.0 
0314 DO 227 1::1 ,M 
03115 00 227 J:11N 
0316 TCVAL =TCVAL + GCVALII rJI 
0317 227 CQ,'HINUE 
0318 DO 115 t:l,M 
0319 DO 315 J=1,N 
0320 IF ITDAMACI,JI.GT .. GCVAL(I,JII TOAMAII,Jt = GCVAL([,JJ 
0321 315 CO~T I NUE 

SUMMIN;; AVERAGE ANNUAL DAMAGES FOR ENTIRE CROSS-SECTION AND ACCUMULATING 
DAMAGES FOR THIS AND ALL PREVIOUSLY COMPUTED CROSS-SECTIONS 

SUMMING AVERAGE ANNUAL DAMAGES FOR ENTIRE CROSS-SECTION 
0322 AVDAM : 0.0 
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0~21 no 63 J:o:t,M 
0324 DO b3 J:o:l,N 
0125 b3 AVOAM = AVDAM • TOAMA(I,JI 
0326 XOAMA ::: XDAMA • AVDAM 

COMPUTI~G PERCENT AVERAGF ANNUAL FLOOD DAMAGES ARE OF TOTAL GROSS RETURNS WITH 
NO FLO'.lOING FOR ENTIRE CRf1SS-SECT ION 

0327 PEROAM ::: (AVDAM I TCVALI * 100.0 
ACCU"'ULATING GROSS RETURNS WITH NO FLOODING FOR THIS PLUS All PREVJOUS CROSS
SFCTrONS 

0328 Cll~RET '"'COMRET • TCVAL 

0329 
0330 
0?31 
0332 
0333 
0334 
0335 
0336 

033 7 
033 8 
033g 
0340 
0341 

0 342 

034 3 

0344 

0345 

0346 

034 7 

0348 

0350 

0351 

0352 

0353 

0354 

0355 

0356 

0357 

0 358 

0359 

0360 

0361 

0362 

0363 

0364 

0365 

0366 

0Ha7 

0368 

C C(J/'iPUTING PERCENTAGF ACCUMULATED AVERAGE ANNUAL OA~AGFS APE OF ACCUMULATED 
i<.ETURNS WITH NO FLOODING 

"' I XOA/1/iA/ COMRETI * 100 .. 0 
[F("10RE.EQ~ll GO TO 402 
GIJ TIJ 405 

402 f)() 403 !=1,"1 
on 403 J=l ,N 
0;1 403 IE=l,~A 

O(J 401 KOo:::l,LP 
IF(KkOPII ,JioEO.IE.ANOoKLASSII 1 JI.EQ.KOI PR"FITII.JI (GCVALti.Jl 

1- IICJSTIKD,IEI * SPI\1 • TOAMAII,JIIJ 
403 CO~TINUf 

DO 635 I=l,M 
no 615 J=l ,N 
IF (PRUFITI J,Jl.LE.I-50.0011 R:ETURNtli=RETUI<\( li•SPA 
IF I PR 0 FIT I I .J I , G Te t- 50. 00 I • AND • PROF [T I I , J I olE • I- 2 'i. 0 0 I I ~ET URN 12 I 

1= ?.f:TUF.!'.(21 + SPA 
IF ( PROFIT( I , J I • G T • I- 2 '5 • 00 I • ANO. pq OF IT I I, J I .L E • 1-10 • 00 I I RETURN (3 I 

1= RETURN(31 • SPA 
IF (PROFIT(I,JI.GT.I-lO.OOI.ANOoPROFITti,JI.LE.I-5.0011 RETURNI41 

1= RETURN(41 • SPA 
IF I PROF ITI I, Jl .GT • 1-5.00 I .AND. PROF IT {I, J I.L T .0.01 RETUR"H 51 

1= f<.ETURNI51 • SPA 
IF IPROFIT(I,JioEQ.O.O.AND.KROPII,JI.GT.O.OI RETURNI61 = RETURNI61 

1 + SPA 
IF (PROFITII,Jl.GT. O.O.ANO.PROFITII,Jl.LE. 1.001 RFTUR~I71 

lRETURNI 7) • SPA 
IF (PRQFITII,JI.GT. l.OoA'lOoPRDFITI [,JI.LE. 2.001 RfTURNI81 

!RETURN( 81 • SPA 
IF IPROFITII,JI.GT. 2oO.A"!O.PROFITII,Jl.LE. 3.001 RFTURNI91 

!RETURN( l:l) • SPA 
IF IPROfiTII,JioGT. 3.0.ANO.PROFITII,JI.LE. 4.001 RETURf\J1101:o: 

1RETURNI10I • SPA 
IF IPROFIT(I,JioGT. 4.r),AND.PROFITII,Jl.LE. 5.001 RETURN(lll:o: 

lPEfURN{lll +SPA 
tf tPR0fiTII,Jl.GT. 5oOoANDoPROFITII,JI.LF. 7.501 I<ETUPI''Hl21'= 

l'U'TURNtln + SPA 
IF IP~~JFITII,JI.GT. 7o50.ANO.PROFIT(l,JI.Lf. lG.OOI RETU:)N(l31= 

lRETURN{ 131 + SPA 
IF IPROFITII,JI.GTo lO.OO,AND.PROFITII,JI.U:. 15.001 ~ETURNII~I"' 

lRETUR·'H 1~1 • SPA 
IF IPRJFIT(!,JioGT. l5.00.ANO.PROFITII 1 JI.LE. 20.001 RETU~N\151= 

1RETUQ.N(l51 +SPA 
IF IPROFITII,JI.GT. 20.00.AND.PROFIT(I,JI.LF. 10.001 RFTURNC161~ 

lRETURNil61 + SPA 
IF {PPI_IFITIJ,JI.GT. 30.00oAND.PROFIT([,JI.LF. 40.001 RETU~Nil71= 

1RETU;l,Nil71 + SPA 
IF IP~IIFITII,Jl.GT. 40.00.ANO.PROFITti,JI.LFo "iO.OOI REfUR~~Il81"" 

lRETURN( lSI + SPA 
IF IPROFITII,Jl.GT. 50.00.AND.PROFITII,JI.LE. 75o001 RFTURNI191= 

lRETURNI191 + SPA 
IF (PROFIT( I,JJ .GT. 75.00.AND.PROFIT( I,JI.L.F.lOO.OOI RETURN(2QJ:o: 

1RETLJRN( 201 • SPA 
IF I PROF IT( I, Jl .GT .1 OO.OO.ANO.PROF Ill I, J I oLE .12<:i.OOI RETUQN (21 I= 

lRETLJRNI 211 ..- SPA 
IF IPROFIT(l,JI.GT.l25oOO.AND.PROFITti,JI.LEo150oOOI RETUR:NI221:o: 

1RETURN(221 • SPA 
IF I PROF !Ttl, Jl .GT. l50o00. AND. PROF If I I, J I.LE.l 75.001 RETURN( 231= 

1RETURN(231 • SPA 
IF IPROF1T(l,JI~GT.l75.00oANO.PROFITII,JI.LEo200.00I RETURNI241= 

!RETURN( 241 + SPA 
IF (PROF[T(I,JioGT.ZOO.OO.AND.PROFITti,JI,;LE.250oOOI RETUR:NI251= 

1RETUil:NI251 • SPA 
IF (PROF [T( J, Jl .GT • 25D.OOo AND. PROFIT (I, J I.LE .300.001 RETURN( 261= 

1RETURN{261 • SPA 
IF (PROFIT{I,JI.GTo300.00.ANO.PROFITII,JioU:.350.001 RETUQ.f\1(211= 

1RETURN( 271 + SPA 
IF (PROF IT ( I, Jl .GT o 3 50.00. AND. PQ.OF I Tl I, J I .L E o400o00 I RF TUQ.N ( 2AI= 

lkFTUKN( 281 ~ SPA 
IF IPKOFITII.JI.GT.400.00oANO.PROFJT(I,JI.lf.500.00I RETUR~ll291= 

1RETURN(2gl + SPA 
0369 IF iPROfiTI[.Jl.GT.5001 RETUR"-1(301 = RETUPN(3UI +SPA 
0370 635 COtHINUE 
0371 DO 404 J:l,~ 

0372 DO 404 J""l ,N 
0373 TPROr-=TPROF•PR•JFJT(I,JI 
03 74 404 C orH I NUE 
0375 40'J WRITEI6,15ll 
0376 151 FnRMAT 11Hl,34X,48H NAMF OF AND BEGINNING OF Nf~ CR'lSS-SECTION ARE 

!A I 
0377 WRITE I 6,1061 AXSEC 
0378 106 FOK.·"'AT ('38X,2A41 
0379 WRTTF (6,641 
0380 ~R.ITE 16,64) 
0381 IF I NCOSREoEQ~ll GO TO 305 
0382 IF ( NCOSRE.EQ.21 GO TO 309 
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03 fl3 
0384 
0 1B ') 
03 86 
03 8 7 
0188 
0389 
0390 
0391 
0392 
0393 
0394 
0395 
03Q6 
0397 
039 8 
0399 

0400 
0401 
0402 
0403 
0404 

0405 
0406 
J407 
0408 
0409 
0410 

0411 
0412 
0413 
0414 
041 ';> 

0416 
041 7 
0411\ 
0419 
042 0 
0421 
0427 
0423 
0424 
042 5 
0426 
042 7 
042 8 
0429 
0430 
0431 
04 32 
0433 
04"'14 
043 5 
0436 
043 7 
0438 
0439 

0440 
0441 
0442 
0Lo4 3 
0444 
044':i 
0446 
044 7 
044R 
0449 
0450 
0451 
0452 
0453 
0454 
0455 
0456 
0457 
045 8 
0459 
0460 
0461 
0462 
0463 
0464 
0465 
0466 
046 7 
046B 
046'l 
0470 
04 71 
04 72 
041'3 
04 74 

!F (NCOSRE.EC.31 GO TO :\07 
! F ( NCOSRE.EQ.41 GO TO 30R 
!F ( NCQSRE.E0.51 GO TO 309 
!F ( NCOSRE.EQ.61 GO TO 3\0 
IF I NCOSRE.EQ. 71 GO TO lll 
IF ( NCDSRE.EQ.81 GO TO 3\2 
IF (NCnSRE.EQ.91 GO TO 3\3 
IF ( ~CUSRE.E0 .. 101 GO TO 314 

305 WR T TE ( fl, 300) 
300 F Ll~.'-\AT (2X,l6H OAT A APPLICABlE TO E\IT I H.E WATERSHED I 
240 WRITE ( 6. 64) 

WR.IH ( 7 2 I 
72 1-nrp1 AT ( C R~J P DAMAGE FACTORS APPLY EOI 

wPITE 6,2101 
210 (35X,7H SFASIJNI 

Wf?ITE ( 6,731 
13 F:li<.MAT 14X,9')H FIRST SECOND THIRD FOUPTH FIFTH ~JXTH SEV 

lE!\lfH FJI;HTH \Jr~fH TFNTH ElfVENTH TW!:lTHl 
WRITE (6,741 {(FACHlR{!,JI,J:1,12J,I=1,LG1 

74 FOrt..'IAT (2X,l2F!{.1) 
WR! T F ( b ,04 l 
'.-/RITE (6,911 

01 Fll,:U~AT (lH1.17X,bMj CROP DAMAGE FACTORS WEIGHTED FOh: SfAS!JNil.L PR08 
1Ai31LITY l!F FLOC)O!NGI 
·..J"~!Tf ft~,210J 

WI< IT!,:; ( bo 7 3 I 
WRITE (6,741 IISDAMAIJ,JI,J=1tl2ld=l,LGJ 
WRIH 16,641 
~RITE 1~,2111 LD 

211 FORMAT I 1Hl,SX,SBH ""UMBER OF INUNDATION DEPTH INTfRVALS FOR OAMA.GE' 
1 FACTORS =ti21 

WR[TF (6,64) 
Wr.l:lTf (6,2121 

212 FOR"1AT (4X,28.H INU~DATION TNCR.EMENTS(FEETIJ 
I~=' I LO. r:;Q. U Gn TO 213 
IF (LO.EQ.21 GO TO 214 
!f. ILD.fC.31 GO·TC' 215 
IF CLD.EQ.41 Gll TO 216 

213 WRITE (6,2211 
221 FORMAT (2X,22H NO INTERV6.L fWFAKDOW~ll 

GO Tn 220 
214 WRITE (!:>,2171 01 
217 FORMAT llOX,7H 0.0 -tlX,F4.ll 

WRJTF 16,2181 IJl 
21A FO?·'-~AT (lOX,F4.1,12H AND GREATER) 

GO TU 22() 
215 ~RITE (6,2171 01 

ioi~ITE I tn2l<ll 01,02 
219 Frl:::~/J.T (10X,r:4.1,3H -,1X,F4 .. 1l 

WPITE 16,2131 ~2 

GO TU 2?0 
21h fiR I TE ( 6. 2 1 7J 0 ( 

.-If<. IT:;: ( 6. 21 'll D\ 
wR l T ~ ( 6, 7l 9) ,03 
.-o IT f- I 6,21 tll 'l3 

T ~J 220 
22,! co~n INu>-

WR [ T F ( 6. b4) 
_,pIT F ( 6, 176) 

1 7f, 1-Cc.:·H,T t?X,5HH l-'RQDUCTIVlTY GRllUPS CONSilJEREO TOTAl CROPS [L NS 
liDEREDI 

WRITE 16,1771 LP,,_,A 
177 FCJK~AT 123Xtl4,2lX,I41 

WRITE (b,641 
W"tiTE (6,1781 

178 FIJRMAT (49X,30H PRICE' PER UNIT ef- ((HlP<; GROWN! 
WRITE 16,1791 (ICROPCI,JI,Jo::ol,21.I=1,1')1 

179 FO~MAT(3X,30.A4l 
WRITE (6,1ROJ tPfHCEtli.I=1.151 

180 FrJRMAT (2X,l'iF8.21 
WRITE ( 6 1 641 
Wl:ttTE (6,1811 

1~1 FORMAT (43Xt38H CROP YlflD C!N l-.ACH PRO!JUCTIV!TV .GROUPI 
WPITF(6,71 

7 FOR1-1AT 12X,6H GROUP,36X,5H CRUPI 
WRITE (6,81 (CCROP(I,JI,J=1,21.1=1.151 

8 FnR.MAH BX,30.64l 
WPlTf (6.1841 !!,(YlFlO(J,Jl,J=l,liJJ,I=ltlOl 

1R4 FIJf.i..~AT 15X.I2,1X.l"JF8.21 
wRIH (6,641 
w·p I T F I 6 1 1 82) 

1R2 FOR~/J.T I J5X,47H GROSS VAlUE BY CROP IN FACH PRODUCTIVITY r,ROllPI 
WRITE ( 6, 7) 
WRITE.(6,13) IICROP(I,JioJ=l,21,1=1,151 
'l"i~ITE 16.11<41 I I.ICPVAL(I,JI,J.:l,l51.1=1.101 
w'RJTE 16,641 

306 w·o..rr~ (6,821 
R2 FORMAT UH1~2X,43H CO~PUTEO DEPTH OF INUNDATION F\Y EACH FLOOD! 

yojf.lfTE 16,641 
wRITE (6,831 

fl3 FJI<.MAT 140X.lOH FlOOD ONEI 
WRITE (6,811 ((OEPTI-lll,J,KJ,K:l,14),J:1,141 
~'~k I f F ( 6, 641 
"'RITf (6,84) 

84 FOq,MAT I40X,lOH FlOOD TWOI 
WRITE (6,8lt (IDEPTH(2,J,KI,I<:::."t.l4l,J=l,141 
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0475 WRITE ( 6.-641 
0476 WRITE 16,851 
0477 8'i FO"tMAT 140X,12H FLOOD THREEt 
0478 WRITE (6,811 ((OEPTH(3,J,KI,K:ltl41,J::l.t41 
04 79 WRITE I 6,641 
0480 WRITE (6 1 861 
0481 86 FORMAT 11H1,40X,11H FLOOD FOUR! 
04AZ WRITE (6,811 ((OEPTH(4 1 J,KI,K=l.I41,J=l.l41 
0483 WRITE 16,641 
0484 WRITE (6,871 
04A5 87 FIJR"1AT (40X,11H FLOOD FI'VEI 
0486 WRITE (6,81) IIDEPTHI5 1 J 1 KI,K=1 1 141,J=l.l41 
0487 WRlTE 16 1 641 
048A WRITE {6,881 
0489 83 FUR!o1AT I40X.10H FlOOD SIXI 
0490 WRITE 16,811 IIDEPTHI6,J,KI,K:1,141 1 J=l.l41 
0491 WRITE lh,641 
0492 WRITE {6 1 8CJI 
0493 89 FORMAT 11H1,40X,12H FLOOD SE'VENI 
04CJ4 WRITE {6,811 IIDEPTHI7,J,KJ,K::1,141 1 J=1,t41 
0495 WRITE 16,641 
04CJ6 W({ITf 16,CJOI 
04CJ7 CJO FOR~AT 140X,l2H FLOOD EIGHT) 
0498 WR[TE (6,811 IIDEPTHI8,J,KI,K=l,l4I,Jc::1,141 
0499 WRITE (6,641 
0500 WRITE{6r5551 
0501 555 FORMAT( 2X r58H ACRES I NUNDA TED BY EACH FLOOD FOR THIS CROSS-SECTION 

1 AREA I 
0502 WRITEI6r641 
0'503 WRITE(6 1 5561 
0504 556 FORMAT( 6Xr27H FLOOD ACRES INUNOATEOI 
0'50'5 I'IRITEI6,5571 II,AINUNOIII.f::l,U 
0506 557 FORMAT 19X 1 12 1 lOX,F9.ll 
0507 WRITE(6 1 641 
0508 WRITEI6,5581 
0'509 558 FORMAT ClH1,2X,70H ACCUMULATED ACRES INUNDATED FOR THIS AND PREVIO 

lUS CROSS-SECTIDN A~EASI 
0510 MjRJTf(6,641 
0511 WRITEibrS56I 
0512 WRITEI6 1 5571 (1 1 TAINDIIJ,I=l 1 LI 
0'513 WRITEI6r041 
0514 307 WRITE 16,3011 
0515 301 FORMAT 141X,27H GENERAL CROSS-SfCTION DATAl 
0516 ~RITE (6,1741 
0517 174 1-0~MAT {7X,9HH ROWS COLUPo!NS FLOODS LSTATIONS RSTATin 

lNS CELEVATION XELFVATION LINTER'VAL RJNTER.VALI 
0518 WRITE 16tl7'51 M,N,LrLSTA,KSTA,CfLV,EXEL'V,Lf~TtR,KINTER 
0519 175 FORMAT (2X,Sil1,2F1l.l 1 2Illl 
0520 WR(Tf- (6 1 641 
0521 IFILSTA.LE.KSTI\1 LSTA:::: KSTA 
0522 >'IRITF(6,Z'l0) 
0523 2'50 f-CR.MAT 12X,33H CRrlSS SECTION STATION ELEVATIONS! 
0524 ~R!Tf(h,l6BI 

0525 lf,B FrJRMAT I6X 1 48H STATION NUMBER LEFT STATIONS RIGHT STATIONS! 
0526 WR!TE!6,13gl II,XIII,R(f),J=l,LSTAI 
0527 WRITE (6,641 
0528 WRITE(6,1701 
0529 170 FORMAT 11Hl,'JX 1 '58H FEET FROM CHANNEL TO FU1011PLAIN f1:JUNfJAR.Y AT CPO 

lSS-SECTillNI 
0530 WRITEI6,1711 
0531 171 FORMAT( 21Xr23H lEFT BANK RIGHT BANK) 
0532 WRITE (6,141J XOIST, RDIST 
0533 WRITE (6,641 
0'534 WRITE 16 1 75) 
0535 75 FORMAT (6X,50H FLOOD NUMBER FLOOD ELEVATION FLOOD WEIGHTI 
0536 WRITE (6,761 ([,FELVII1 1 SWEIGHIII,[=l,U 
0537 WRITE (6,641 
0538 308 WRITE (6,3021 
0539 302 FORMATI2X,37H CHARACTERISTICS OF EACH SAMPLE POINT) 
0540 WRITFI6,64) 
0541 WRITE16r1721 
0542 172 FOG:MAT(40X,33H SAMPLE POINT COORDINANT LOCATIONI 
0543 WRITE (6,1651 IIXCCATEII,JI,J=1,14l,l=l,l41 
0544 WRITE 16,641 
0'545 WRITEI6tl731 
0546 173 FORMAT I 1Hlr46X,23H SAMPLE POINT ELEVATION) 
0547 WRITE 16,1651 ((ELVII,JJ,J::l,141tl=l 1 l4) 
0548 WRITE (6,641 
0'549 ~RITF (6,711 
0550 71 F-ORMAT (4Xd5H CROP PROCUCEO ON EACH SAMPLE POINT! 
05'51 \oo'RITF 16,701 ltKROPti~JI,J:l,141,I=1,141 
0552 70 FORM!>.TI2X,l4I41 
0'553 WRITE 16,641 
0554 WRITE {6 9 61 
0'555 6 FORMAT {4X 1 40rl PRODUCTIVITY GROUP OF EACH SAMPLE POINT! 
0556 .,.RITE (6,701 ltKL"SSCI,JitJ=1,141.1::1,141 
0557 ~<jRITE 16,641 
0558 309 ONITE (6,2381 
0559 ?38 f-OR.MAT (1H1,2X,78H GROSS RETURNS ON ACRES REPRESENTED BY EACH SAMP 

lLE POINT WITH A GIVEN lAND USE I 
0560 WRITE 16,9'51 IIGCVALCI,JI,J==l,l4l,l=ltl41 
0561 95 FOR"1AT 12X 1 l4F9.21 
0562 ~RITEI6,641 

0563 WRITEI6,2Jll 
0'564 231 FOR"''AT llX,68H GROSS RETURNS FOR ENTIRE CROSS-SECTIO~ ASSUMING NO 

!FLOODING DAMAGE Sl 
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0565 
0566 
0567 
0568 

0569 
0570 
0'571 
0572 

0'573 
0574 
0'57'5 
05 76 

0577 
0578 
0579 
0580 

O"iHl 
05f12 
0581 
0584 
0585 
0586 
0587 
0588 
0'5 89 
0'590 
0'591 
0'5<;12 
OSQ3 
0'594 
0595 
0'596 
0597 
0598 
0599 
0600 
0601 
0602 
0603 
0604 
OA05 
06\)6 
0607 

06C8 
0609 
0610 
0611 
0612 
0613 
0614 
0615 
0616 
0617 
0618 
on 19 
0020 
06?1 
062 2 
Ofl21 
0624 
0625 
0626 
0627 
062 8 
0629 
0630 
0631 
0632 
0633 
0634 

0635 
0636 
063 7 
0638 
0639 
0640 
0641 
0642 
064 3 

0644 
0645 
0646 
064 7 
Ot48 
0649 
0650 
0651 
0652 
0653 

WRITE 16,981 TCVAl 
WRITE !6,641 
IORITE {6,2391 

23q FO.{MAT (2X,61H ACCU"'ULATED GROSS RFTURNS Fnfl. TH1S· AND PREVIOUS CRO 
ISS-SECT IONS I 

WRiTE ( 6 1 981 COMRFT 
WRITE(6,641 
WRITE(6,2331 

233 fORMAT( 3X 1 96H PERCENT AVERAGE ANNUAL FLOilDtNG OAMAGF5 ARE OF GROSS 
l RETURNS WITH NO FLOOOTNG FfJR CDOSS-SECTIONI 

WRITE{6,981 PERDAM 
'<'I'<ITE(6,641 
Wl:i.fT~"(6,2351 

235 FOR,'1AT( 3X 1 93H PERCE tiT ACCUMULATED AVERAGE ANNUAL OA"'AGES ARE OF AC 
!CUMULATED GI:I.OSS RETURNS WITH NO FLO-'JOI~ 1~J 

WRITE(6,9BI COAMPE 
WRlTEI6,641 

310 \o1Rllfl6t'H) 
94 FnR"1AT (1Hl 1 4X 1 65H DAMAGE$ FROM EACH Fl0(10 .JN EACH SAMFLE POINT ON 

1 A PER AC 0 E B~SISI 
WRITE (6,641 
WRITE (6,81) 
W'<.ITE (6,8ll (IDAMA1l,J,KI,K'=ltl41,J=l,l41 
WRITE (6,641 
WRITE {6,84) 
!'/RITE (6,811 ((0AMA(2,J,KI,K-'=l,l41rJ=l,l4l 
~RITE (6,641 
\o.'R[TF (6,8'5) 
WRITE (6,f311 I(OA~A(3,J,KI,K=olrl41,J=ltl41 

Wi<.lTE (6 1 64) 
WRIT[ (6,861 
WRITE' 16,811 ((DA,..AI4,J,KI,K:l,l41,J=l,l41 
WRITE lo,641 
WRITE (6,871 
WRITE ( 6 1 811 (10AMAI5,J~KI,K=l,l41 ,J=l.l41 
WRITE (6,641 
WRITE 16,881 
WRITE I 6,811 IIOAMA(6,J,K),K=ld41 ,J,ld41 
~<~~RITE (6 0 6.41 
WRITE 16.891 
WRITE !6,811 IIDAMAI7,J,KI,K=l,l41,J=l.l41 
WRITE 16,641 
WRITE (f-,,901 
WRITE 16,811 ((DAMA(ti,J,K!,K=1,141.J=l.l41 
WRITE (6,641 

~11 WR!TE(6,2291 
229 F!JR"1AT (1Hl,JX,71H FLnOO DAMAGES ON ACRES REPRESENTED ;:)Y EACH SAMP 

lLE POINT FJR EACH FLOOD! 
WRITE (6,641 
WRITE 16,831 
WRITE (6,811 (IPDAMA!l,J,KI,K=lol41,J=l,l41 
o<JH.I T F ( 6,641 
WRITE (6,841 
,.,H.ITE (6,811 I(PUAJ.AA(2,J,K),K=l,l4l,J-=l,l41 
WRITE (6,64) 
~I<.TTE 16,851 
WRITF 16,811 ((POAMA(3,J,KJ,K=ltl4loJ=ltl41 
riRIT[ (6,641 
WRITE (6,861 
WRITE (6,811 ((POAMA(4,J,Kt,K~l,l4l,J-=ltl4l 

PIRITE {6,64) 
~RITE 16,871 
WRITE (6,811 {{PDAMA(5,J,KI,K=l,l4l,J=ltl41 
WRITE (6,641 
WRlTf (6,881 
WRITE (6 1 81J IIPOAMA(6,J,KI,K=l,14l,J=l,t41 
WRITE { 6,64) 
WRITE (1),891 
WRITE 16,811 ((PDAMA(7,J,KI,K=l.l41 ,J=ttl41 
WRITE I Ot641 
WRITE 16,901 
WRITE Un8ll (IPDA~AI8,J,KI,K:l,l41,J-=l.l4J 

WRITE (6 ,641 
312 WRITE ( 6 1 961 
q6 FORMAT 16X,65H AVfC<AGE ANNUAL DAMAGES ON ACRES REPRESENTED BY EACH 

l SAMPLE. POINT! 
WRITE (6,951 ((TDAI-'A(l,J),J=l,l4),Io;:l,I41 
WRITE (6 1 641 

313 WRITE (6,971 
97 FORMAT 11Hl,2X,46H AVERAGE ANNUAL DAMAGES FO'l. CROSS-SECTION AREAl 

t>iRITE (6,9RI AVDA~ 

98 FCN"1AI (6X,Fl2~21 

WRITE (6,641 
314 WRITE(6,2221 
222 FORMAT ( 5X.68H <1CCU1<1UlATEO FLOOO DAMAGES, TH1 S CROSS-StCT10N AREA 

lAND All PRICVIOUSI 
WRITE (6,2231 XDAMA 

223 FORMAT (2'5X,Fll~21 
WRITE(6,64J 
WRITEI6,58ll 

'581 FORMAT(2QX,l2H CROP LEGENOI 
WRITEI6t5821 

'582 FORMAT(4Xd8H CROP NUMBER CROP lLlENTIFICATIONI 
WRITE( 6, 5831 (I ,(CROP( I, Jl ,J=lo21, I= l.'HI 

583 FO~MAT(l3X,T2,12X,ZA41 
1~"11>\D~E.EQ.ll GO TO 406 
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0654 
0655 
0656 
0657 

0658 
0659 
0660 
0661 

0662 
0663 
0664 
0665 

0666 
0667 
0668 
0669 
0670 
0671 
0672 
0671 
0674 
0675 
0676 
0677 
0678 
0679 
0680 
0681 
0682 
0683 
0684 
0685 
0686 
0687 
0688 
0689 
0690 
0691 
0692 
0693 
06q4 
OM15 
0696 
0697 
0698 
0699 
0700 
0701 
0702 
07 03 
07 04 
0705 
0706 
0707 
0708 
0709 
0710 
0711 
0712 
0713 
0714 
0715 
0716 
0111 
0718 
07l9 
072 0 
07 2 1 
0722 
0723 
0724 
072 5 
0726 
0121 
0128 
0729 
0730 
0731 
0732 
0733 
0734 
0735 
0736 
073 7 
0738 
0739 
0740 
0741 
0742 
0743 

56 

GO TO 407 
406 WRITEI6,641 

WRITE(6,4101 
410 FOR.MAT(5X,'NET RETURNS BY SAMPLE POINT CONSIDERING AVERAGE AJ\INUAL 

1FLOUOING') 
WRiTf;(6,951 ({PROFTHI,JI 1 Jc=1 1 141 1 1=1,141 
WRITE I 6, 641 
f1RITEI6,411J 

411 FORMATI5X, 1 ACCUMULATED NET RETURNS FOR All ANALYlfD CROSS-SECTICN 
1AREAS'I 

WRITEf6,2231 TPROF 
WR fT U 6, 641 
WRIT{{6,60ll 

601 FORMAT{ T6, 1 01 STRIBUTION OF ANAL YZEO FllJODPLAIN ACREAGE RY NI:T RETU 
lRN INCREMENTS 1 1 

WRITEI6,6021 
602 FORMATIT11, 1 NET RETURNS lNCREMENT 1 ,5X, 1 FLOnDPLAIN ACIHS'I 

WRITEI6,60H RETURNI11 
603 FORMAT(Tl5, 1 -50.00 OR LESS',13X,FS.ll 

WRITEI6,604J RETURN(2J 
604 FORMATfT13i'-49.q9 TC1 -25.00 1 ,13X,F8.11 

WRITEI6,6051 RETURN(31 
605 FORMATIT13, 1 -24.q9 TO -10.00',13X 1 FS.ll 

WRITE(6,h061 RETURNI41 • 
606 FO~MAT(Tl3 1 1 - 9.99 TO- 'j.00' 1 13X 1 FR.ll 

WRITE(6,6071 RETURNISl 
60_7 FO~MAT(T13,'- 4.99 TO- O.Ol 1 ,11X 1 F8oll 

WRITE(6,A081 RETURN(6) 
608 FORtJIAT(T20, 1 0e0 1 ,19X,F8.11 

WRl TF.(6 1 6091 RETURN(?) 
60Q FORMATIT13,' 0.01 TO 1.00 1 ,13X,F8.11 

WRITEI6 1 6101 RETURN(81 
610 FORMATIT13, 1 1.01 TO 2.00 1 1 13X,F8.11 

WRIHI6,6lll RETUQ:NI91 
611 FOR~AHT13, 1 2.01 TO 3.00 1 ,13X,FA.1l 

WRITE(6,6121 RETUR"'tlOI 
612 FORMAT(Tl3, 1 3.01 Tn 4.00 1 1 13X,F8o11 

WR!Tf(6,6L31 RETURNI111 
613 FORMAHT13 1 1 4.01 TO 5 9 00',t3X 1 F9.11 

WPITtf6,6141 RETURN( 121 
614 FnRMAT(Tl3, 1 '5.01 TO 7.50',13X,F8.11 

WRITE(6,6151 RETURN(l31 
61'5 FORMAT(Tl3,' 7.51 TO I0.00',101.X,F8.11 

WRITE(6,61hl RETURN(l4J 
616 FDRMAHT13, 1 10.01 TO p;.Q0 1 ,13X,F8.11 

WRITEI6,6l11 RETURN\151 
617 FORMAT(Tl3,' 15.01 TO 20,00 1 ,13X,F>l.ll 

WRITEI6t6181 RETURNI161 
618 FORMATtT13,' 20.01 TO 30.00 1 1 13X 1 F8.11 

WRtTEI6t6191 RETURNI11) 
619 FORMATIT13,' 30.01 TO 40.00 1 ,13X,F9.ll 

WRITEI6,6201 RETURN( 181 
620 fQ:)_/oiATtT13, 1 40.01 TO 50.00 1 ,13X,F8.1J 

WRITEf6,6211 RETURN(l91 
621 FORMAT( Tl3, 1 '50.,01 TO 75.00 1 113X,FB.11 

WRITEt6,622l RETURNI201 
622 Fm.MAT(Tl3t 1 75.01 TO l00.00 1 ,11XoF8.1) 

WRITE:tf->,6231 RETURNI211 
623 FORMATIT13 1 1 100.01 TO 125.00 1 .1'l.X 1 F8.11 

WRITEI6,6241 RETURNI22) 
624 FORMAT(Tl3o'125.0l TO 1'50.00 1 ,13X,F8.1J 

WRITE(6·,6251 RETURf\l{23l 
62'5 FORMAT(T13,'1'50.0l TO 175.00 1 ,13X,FB.ll 

WRITEI6,6261 RETURNI24) 
626 FORMAT(Tl3,'175.01 TO 200o00 1 tl3X,F8.ll 

WRITEl6t6271 RETURNI251 
627 FORMATtT13,'200.01 TO 250.00',13X,FR.ll 

WRITEC6,628) RETURNI261 
628 FDRMATITl3, 1 2'50.01 TO 300.00' 1 13X 1 F8.1J 

WRIT~C6,6.2QJ RETURNI271 
629 FOR.MAT!Tl3,'300.01 TO ~'>0.00 1 ,13X 1 FA.ll 

WRITE(6,630) RETURN(281 
630 F-ORMAHT13, 1 350.01 TO 400.00 1 ,13X 1 FB.ll 

WRTTE!6,6311 RETURN!29J 
631 FORMAT(Tl3, 1 400.01 TO 500.00 1 ,13X,F8.1J 

WRITE(6,632J RETURNI30) 
632 FORI4ATIT13, 1 500.01 GR GREATER' ,12X,FR.1 I 
407 JF(KEYPoEQ.ll GO TO 700 

~RlTE(7,5851 M,N 
585 FORMAT(2f41 

~RITE(7,5871 AXSEC 
587 FORMAT(2A4l 

WR[Tf! 7 1 :.86) I I TOAMAI I,J I ,J= 1 ,NJ, J=l,MI 
5A6 FORMATilOF8.21 
700 CONTINUE 
64 FORMAT (/IJ 

81 FORI•1 AT (4X,14FBo21 
13q FORMAT (13X,I3 1 10X,F8.1,9X 1 F8.ll 
141 FOR"'AT (22X 1 F8ol 0 5X 1 FS .. ll 
165 FORMAT ISX,14FB.ll 
76 FORMAT 112X,I2,12X,F7.1,16X,F4.21 

GO TO 148 
STOP 
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The Optimizing Routine 
Modification of the general routine to include the optimizing pro

cedure has been referred to throughout this bulletin. The extent of the 
modifications can be determined by comparing the source programs. 
The same methodology for estimating the incidence of flood damages 
is adhered to in both routines and large parts of the two source programs 
are identical. Although the source program is the only form in which 
the optimizing routine is presented, the detailed explanation provided 
for the general routine can be used to trace through the optimizing 
source program. 

OPTIMUM CR PROFIT MAX!Mil!NG FlOOD PLAIN LAND USE 
A3 DESIGNATES WHEITHER INPUT DATA FOllOWS FOR ANOTHER MATRIX 
AVOAM DESIGNATES AVERAGE ANNUAL FLOOD DAMAGES FOR MATRIX UNDER CONSIDERATION 
AXSEC DESIGNATES PARTICULAR CROSS-SECTION BEING EVALUATED 
COAM DESIGNATES AVERAGE ANNUAl DAMAGES ON EACH SAMPLE POINT FOR EACH CROP 

IN THE STUDY AREA 
CDAMPE DESIGNATES PERCENTAGE ACCUMULATED AVERAGE ANNUAL DAMAGES ARE 

OF ACCUMULATED GROSS RETURNS A.SSUMING NO FLOODING 
CELV DESIGNATES ElEVATION OF CHANNEL BOTTOM 
COMRET DESIGNATES GROSS RETURNS WITH NU FLOODING FOR THIS AND ALL PRECEDING 

CROSS-SECTIONS 
COPTUM DESIGNATES NET RETURNS ~ojJTH OPTIMUM LAND-USE FOR THIS CROSS-SECTION 
COST DESIGNATES PER ACRE COSTS TO PRODUCE ONE ACRE OF EACH CROP 
CPR ICE DESIGNATES PRICE OF OPTIMUM THAT EJUATES OPTIMUM AND SECOND BEST CROP 
COPTU2 DESIGNATES NET RETURNS rJITH SECOND BEST LAND-USE FOR CROSS-SECTION 

CPVAL DESIGNATES GROSS VALUE OF EACH CROP ON EACH PRODUCTIVITY CLASS 
Dl DESIGNATES DEPTH DIVIDING INTERVALS ONE AND TWO 
D2 DESIGNATES DEPTH DIVIDING INTERVALS HW ANrJ THREE 
D3 DESIGNATES DEPTH DIVIDING INTERVALS THREE AND FOUR 

IF ONLY TWO INTERVALS ARE USED THEN THERE WILL BE ONLY ONE DIVIDING DEPTH 
THE FOURTH INTERVAL IS ALL DEPTHS EXCEEDING D3 

OAMA OESIGNATI::S TOTAL DAMAGES FOR EACH FLOOD ON A PER ACRE BASIS 
DEPTH DES IGNATf:S DEPTH OF INUNDATION FOR EACH FLOOD AT EACH SAMPLE POINT 
DTRTN DESIGNATES NET RETURNS AS INPUT DATA RATHER THAN COMPUTED 
EXELV DESIGNATES ELEVATION EXCEEDING LARGEST FLOOD 
FACTOR DESIGNATES DAMAGE FACTORS IN RELATION TO INUNDATION 
FELV DESIGNATES ELEVATION OF SPECIFIC FLOODS 
FLO DESIGNATES AVERAGE ANNUAL FLOOD DAI<UGES OjJTH OPTIMUM LAND-USF FOR THIS 

CROSS-SECTION 
FLD2 DESIGNATES CROSS-SECTION AVERAGE ANNUAL DAMAGES WITH SECOND BEST 

LAND-USE 
KDIST DESIGNATES DISTANCE OF RIGHT CROSS-SECTION flANK 
KEYP DESIGNATES IF OPTIMUM LAND-USE IS TO BE PUNCH 0111 OATA CARDS 
KINTER DESIGNATES INTERVAL BETWEEN EACH CROSS-SECTION STATION ON RIGHT 
KLASS DESIGNATS LAND PRODUCTIVITY GROUP OF EACH SAMPLE POINT 
KROP DESIGNATES LAND-USE 
KSTA DESIGNATES CROSS-SECTION STATION ELEVATIONS ON THE RIGHT 
L DESIGNATES NUMBER OF FLOODS CON"iiDERED 
LAND DESIGNATES ACCUMULATED ACREAGE OF EACH CROP OVER THE FLOOD-

PLAIN pj(TH OPT !MUM LAND-USE 
LAND2 DESIGNATES ACCUMULATED ACREAGE OF EACH CROP OVER THE FLOODPLAIN Oj(TH 

SECOND BEST LAND-USE 
LO DESIGNATES DEPTH INCREMENTS CONSIDERED 
LDIST DESIGNATES DISTANCE OF LEFT CROSS-SECTilN BANK 
LDUSE2 DESIGNATES SECOND BEST LAND-USE AT EACH SAMPLE POINT CONSIDERING FLOOD 
LINTER DESIGNATES INTERVAL BETWEEN EACH CROSS-SECTION STATION ON LEFT 
LP DESIGNATES NUMBER OF PRODUCTIVITY GROUPS 
LS DESIGNATES TOTAL SEASONS CONSIDERED 
LSTA DESIGNATES CROSS-SECTION STATION ELEVATIONS ON THE LEFT 
LOUSE DESIGNATES OPTIMUM LAND-USE AT EACH SAMPU POINT CONSIDERING FLOODING 
M DESIGNATES ROWS OF MATRIX 
MA DESIGNATES NUMBER OF CROPS CONS IDE RED 
N DESIGNATES COLUMNS OF MATRIX 
NCOSRE DESIGNATES SPECIFIC SETS OF DATA TO BE PRINTED 
OPTUM DESIGNATES LAND-USE AT EACH SAMPlE POINT YIELDING LARGEST NET RETURNS 

CONSIDERING AVERAGE ANNUAL FLOODING DAMAGES 
OPTUM2 DESIGNATES NET RETURNS AT EACH SA,..PLE POINT WITH SECOND BEST LAND-USE 
PCOST DESIGNATES PRODUCTION COSTS WITH OPTIMUM LAND-USE FOR THIS CROSS-

SEC liON 
PCOST2 DESIGNATES CROSS-SECTION PRODUCTION COSTS WITH SECOND BEST LAND-USE 
POAMA DESIGNATES FLOODING DAMAGES FRO~ EACH SPECIFIC FLOOD IN THE YFAR IT 

OCCURS FOR THE ACRES REPRESENTED BY EACH SAMPLE POINT 
PERDAM DESIGNATES PERCENT AVERAGE ANNUAL FLOODI~G DAMAGES OF ENTIRE CROSS-

SECTION ARE OF TOTAL GROSS RETURNS WITH NO FLOCJDING 
PRICE DESIGNATES PRICE PER UNIT OF EACH CROP 

PRlCEl DESIGNATES DISTRIBUTION OF ACRES OF XPRICE FOR A CROSS-SECTION AREA 
PRICE2 DESIGNATES DISTRIBUTION OF ACRES Of XPRICF OVER ANIILYZED CROSS-SECTIONS 

PROFlT DESIGNATES NET RETURNS ON EACH SAMPLE POINT AREA CONSIDERING AVERAGE 
ANNUAL DAMAGES 

DESIGNATES STATION ELEVATION ON RIGHT SlOE OF CROSS-SECTION 
RETURN DESIGNATES NET RETURN BY CROP A/>40 PRODUCTIVITY GROUP ASSUMING NO 

FLOODING OCCURS 
SDAMA DESIGNATES DAMAGE FACTORS WEIGHTED BY SWAIT FOR EACH SEASON 
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SPA DESIGNATES ACRES REPRESENTED BY EACH SAMPLE -POINT 
SWAIT DESIGNATES PERCENT CHANCE OF OCCURANCE OF ANY FLOOD BY SEASON 
S~EIGH OtSIGNATES PERCENT CHANCE OF OCCURANCE OF SPECIFIC FLOOD IN ANY YEAR 
TCVAL2 DESIGNATES CROSS-SECTION GROSS RETURNS ~ITH SECOND BEST LAND-USE 
TCVAL DESIGNATES GROSS RETURNS FOR ENTIRE CROSS-SECTION ~ITH NO FLOODING 
TDAMA DESIGNATES AVERAGE ANNUAL FLOOD OA"1AGES FOR THE AREA RfPRESENTED BY 

EACH SAMPLE POINT IWE IGHT DAMAGES FROM EACH FLOOD AND SUM 
FOR EACH SA~PLE POINT I 

TFLO DESIGNATES AVERAGE ANNUAL FLOOD DAMAGES WITH OPTIMUM LAND-USE FOR ALL 
CROSS-SECTIONS ANALYlED 

TFL02 DESIGNATES AVERAGE ANNUAL FLOOD 0.<\MAGES WITH SECOND BEST LAND-USE OVER 
All CROSS-SECTIONS 

TOPTUM DESIGNATES NET RETURNS WITH OPTIMUM LAND-USE FOR All CROSS-SECTIONS 
TPCOST DESIGNATES PRODUCTION COSTS WITH OPTIMUM UNO-USE FOR All CROSS

SECT IONS ANAL Y lEO 
TOPTU2 DESIGNATES NET RETURNS ~ITH SECOND BEST LAND-USE OVER ALL CPOSS

SECT IONS 
TPCOS2 DESIGNATES PRODUCTION COSTS FOR SECOND BEST LAND-USE OVER All CROSS

SECTIONS 
TTCVAL DESIGNATES GROSS RETURNS WITH OPTIMUM LAND-USE FOR All CROSS-SECTIONS 
TTCVA2 DESIGNATES ACCUMULATED GROSS RETURNS, All CROSS-SECTIONS, SECOND BEST 

LAND-USE 
TVAL DESIGNATES GRUSS VALUE OF fACH CROP ON EACH <;AMPLE POINT 
X DESIGNATES STATION ELEVATION ON li=FT SIDE OF CROSS-SECTION 
XOAM.<\ DESIGNATES AVERAGE ANNUAL FLOOD DAMAGES FOR All MATRICES COMPUTFD 
XOCATE DESIGNATES LOCATION OF EACH SAMPLE POINT 

XPRICE DESIGNATES PERCENT DECREASE IN PRICE REQUIRED FOR OPTIMUM LAND USE NET 
RETURNS TO EQUAL SECOND BEST LAND USE NET RETURNS 

YIELD DESIGNATES YIELO OF EACH CROP ON EACH PfiOOUCTIVITY GROUP 
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0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012' 
0013 
0014 
0015 
0016 
0017 
0018 
001 q 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
002 8 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
003 7 
0038 
003q 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
004 7 
0048 
0049 
0050 
0051 
0052 
0053 
0054 
0055 
0056 
005 7 
0058 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
006 A 
0069 
0010 
0071 
0072 
0073 
0074 
0075 
0076 

0011 
0078 
0079 
0080 
0081 
0082 
0083 
0084 
0085 
0086 
0087 
0088 
0089 
0090 
0091 
0092 
009 3 
0094 
0095 

DIMENSION X{5001 ,Rt500I 
DIMENSION XOCATE(14,l4~. ELVI14,141 
DIMENSION FELV( 81 ,QEPTHI 8, 14,141 ,SWE IGH( 81 
DIMENSION FACTOR(60,12J, SDAMA(60,121, SWAITI121 
DIMENSION PRICE (lSI, VJELDI10,151, CPVAUIO, 151 
DIMENSION KlASSI14,141, KROPI14,l41, DAMAI8,14d41 
DIMENSION TDAMAI14,141 
DIMENSION POAMAt&,l4,l41 
Ol~E NSI ON TVAL I 15,14 t 14) ,COST( 10, 15) ,PROF[T { 15 t 14,141 
DIMENSION LAND21 15,2 l ,LDUSE21 14,141 ,OPTUM21 14,141, CPR ICE I 14, 141 
DIMENSION CDAMt15ol4,141 
OI~Efi;SION rJPTUMI14,141 rLDUSEI 14,141 
DIME.NSION OTHTNHO,l51 
DIMENSION AXSEC(21.CROPI15,21 
0!1-lENSION LAN0115.21 
OIMEJ\iSION )(PRICE( 14.141 ,PR ICEl( 131 ,P!j:ICE2( 131 
D'J 400 !c:t,B 
DO 400 J,l,14 
on 400 1\=1, 14 
FELVI II '=' 0.0 
DEPTH(! ,J,J(J = 0~0 

SWEIGHI II = OQO 
OAMAt!,J,Kl = 0.0 
PDAMAII,J,KI = 0~0 

400 CONTINUE 
DO 401 1=1,60 
DO 401 J::1,12 
fACTOR( I ,J) = D. 0 
SOAMAt I ,JI :: 0 .. 0 
SWAIT(JI = 0.0 

401 CONTINUE 
DO 402 I-=1,10 
DO 402 Jc:::l,15 
PRICE{JI., 0.0 
YIELD(l 1 JI = 0.,0 
CPVAUI,JI=O.a 
OTRTN(I ,JI "" 0.0 
COST! I ,JI "" 0.0 

402 CONTINUE 
DO 403 I = 1,15 
DO 403 J = 1, 2 
CROP I I,JI=O.O 
LANDII,JJ = 0.0 
lAND2ti ,JI = 0.0 

403 CONTINUE 
DO SOl 1=1 1 13 

801 PRICE2( I )=0.0 
fOPTUM = 0.0 
TTCVAl = 0.0 
TFLIJ : 0.0 
TPCtlST : 0.0 
TPCOS2 -= O~O 

TFLD2 = O~O 
TTCVA2 =Oa 0 
TOPTU2 =0. 0 
READ ( 5,1201 MA 
READI5,5801 IICRDPti,JlrJ=1,21 1 1=1 1 MAI 
READ (5.1201 l 
REAIJ ( 5,1201 lP 
READ (5,1201 LS 
READ 15,1201 LD 
READ I 5r2001 01,02,03 
READ { 5,131 I SWE IGHII I .I =1 ,u 
LG = MA *LD 
READ (5,131 (IFACTOR(I,J),J=l,l21ti"'1tLGI 
READ 1'5,131 IS .. AITIIIt1=1,LSI 
READ 15,20) (PRICEtii,I=l,MAI 
READ I 5,211 ((YIELD II ,JJ ,J"'l.l51 vl"'l rLPI 
READ 15,111 KEVP 
REA0(5,201 ltCOSTII,JI,I=1,10l,J=1 1 MAJ 
DATA A1 ,A2/4HOATA,4HALL I 

148 READ (5,1491 A3 
580 FORMAT( 20A41 
l4q FORMAT (A4) 

IF {A3.EQ.All GO TO 150 
CALL EX IT 

SETTING STORAGE EQUAL TO ZERO 
150 DO 1 I=1,14 

DO 1 J=1.14 
CPRICEti,J)=:O.Q 
OPTUM2(1,JJo::Q.O 
LDUSE2C I ~Jl=O~O 
OPTUMII,JI 0.0 
LOUSf(!,JI : 0 
TOAMA(!,J) 0.0 
KlASSii,JI = 0 
KRDP (I, J I = 0 
XOCATEii,JI = 0,.0 
ELVI I,JI = 0.0 

1 UJNT!NUE 
DO 2 I = l, 8 
D02J:l,l4 
DO 2 K = 1,14 
PDAMA(I,J,KI "'0.0 
OAMAU,J,KI : 0.0 
DEPTH(l,J,KJ = 0,0 

Estimating Agricultural Flood Damage 59 



0096 
0097 
0098 
J099 
0100 
0101 
0102 
0103 
0104 
0105 
0106 
0107 
0108 
0109 
0110 
0111 
Oll2 
0113 
0114 
0115 
Oil b 
0117 
0118 
0119 
0120 
0121 
0122 
0123 
0124 
012 5 
0126 
0127 
012 8 
0129 
0130 
0131 
0132 
0133 
0134 
0135 
0136 
013 7 
0138 
0139 
0140 
0141 
0142 
0143 
0144 
0145 
0146 

0147 
0148 
0149 
0150 
0151 
0152 
0153 
0154 
0155 
0156 
0157 
0158 
0159 
0160 
0161 
0162 
0163 
0164 
0165 
0166 
()167 
0168 
01b9 
0170 
0171 
0172 
0173 
0174 
0175 
0176 
0177 
0178 
0179 
0180 
0181 
0182 
0183 
0184 
0185 

0186 
0187 
0188 
0189 

60 

FELVtll = 0.0 
XPRICEIJ,KJ=O.O 

2 CONTINUE 
DO 800 1::1,13 

800 PRICEUII=O.O 
DO 5 NA = 1,500 
X(NAI "' 0.0 

5 RINAJ = 0.0 
DO 540 IE=1,15 
DO 540 Jc::l f 14 
00 540 K=1.14 
COAMl IE,J.KI =0.0 
JIJALIIE,JrKI =0.0 
PROFIHIErJrKI = 0.0 

?40 CO ~~,iT I NUC: 
COPTUM = 0.0 
TCVAL ""' O. 0 
FLO "' 0.0 
PCOST = 0.0 
PCOST2 = 0.0 
FLDZ =O~ 0 
TCVAL2 = OsO 
COPTU2 =0.0 
READ i '5.1051 AX SEC 
tHAD( 5,201 SPA 
READ (5,1201 ~,N 

READ 15,1201 LSTAr KSTA 
READ 1Sr120J LINTEK, KINTER 
READ 15,121J CELV 
READ 15,1211 EXELV 
READ (5,121) (X( I I,I=1rLSTAI 
READ (5,1211 (R(I),l=l,KSTA) 
READ i5r1211 IFELVIII,I=1rll 
READ (5,121) {(XOCATE{I,Jirl-"'lrMlrJ=1,NI 
IFILP .. GT.lJ GO TO 350 
DO 351 1=1 ,M 
DO 351 J=l ,N 
KLASS (I ,JI=l 
If IXOCATECI.,JJ.EQ.Z.OI KLASSCI,JI = 0 

351 CONTINUE 
GO TO 352 

350 READ 15,111 ((KLASS([,JI,I=lrMI,J=lrNI 
352 READI5dll NCOSRE 
105 FORMAT {2441 
200 FORMAT ( 20F4. 1} 

20 FORMAT i 10F8. 31 
21 FO>I.MAT (lSFS.U 
13 FORMAT ll2F5 .. 31 

120 FOR.~UT 120141 
121 FOR.MAT ll0f8.1J 

11 FO.~MAT 140121 
FILL[NG BLANKS ON LINEAR SEGMENTS OF CROSS-SECTION 

KE = 0 
122 DO 124 [=1,LSTA 

IF (X( I )Jl26vl2'itl26 
125 IF IKEI 128,127,128 
127KE:( 
128 GO TO 124 
126 IF IKEI 129r124r1zq 
129 LE "' KE - 1 

ME I - LE 
SE "' ME 
TE:: lXIII- XILEJI I SE 
ID = I - 1 
FMUL T ::: o., 0 
DO 130 II:: KE,ID 
FMULT = FMULT + 1.0 
XIII J "" XllEI + (TE * FMULTI 

130 CONTINUE 
KE = 0 

124 CONTINUE 
131 DO 132 I=l,KSTA 

IF IRII tl 134rl33,134 
133 IF (KEJ 136 1 135,136 
135 KE = I 
136 GO TO 132 
134 IF IKEI 137,132,137 
137LE=KE-l 

MC I - LE 
SE = ME 
TE = I R II I - RILE II I SE 
ID " I - 1 
FMULT = 0.0 
DO 138 II = KE,ID 
FMUL T ::. FMUL T + 1.0 
R.llll = R(LEI + fTE * FMULTI 

138 CONTINUE 
KE = 0 

132 CONTINUE 
LOIST =LINTER* LSTA 
KDIST =KINTER* KSTA 

C COMPUTING ELEVATION FOR EACH SAMPLE POINT 
160 DO 163 I=1rM 

DO 163 J=lrN 
IF IXOC.ATEtl,JieGT.100.0.ANO.,XOCATEII,JI.LT.ZOO.OI GO TO 161 
IF IXOCATECI,JI.GT.200.0.AND.XOCATEII,JI.LT.3QO.OI GO TO 162 
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0190 IF IXOCATE(I,JJ.EQ .. O.O) ELVti,JI = CELV 
0191 IF IXOCATE(I,JJ.EQ .. 1eOJ -ELV(I,JI XILSTU 
0192 IF IXOCATEII,JJ .. EQ.2.0J ELV(I,JI = EXELV 
0193 GO TO 163 
0194 161 XINTER = LINTER 
0195 XDIST = LOIST 
0196 SSTA"' (XOIST * IIXOCATEIIrJI- 100.01 I 100 .. 0JJ I XINTER 
0197 IF ISSTAeLT .. 1eOI GO TO 166 
0198 ISTA = SSTA 
0199 JSTA = JSTA + 1 
0200 CHELV = XIJSTA) - XIISTAI 
0201 TSTA "' JSTA 
0202 HIL = I SSTA - TSTAJ * CHELV 
0203 MSTA = TSTA 
0204 ElVf t,JI -= X(MSTA& + Hll 
0205 GO TO 163 
0206 166 CHEL V = Xl11 - CELV 
0207 HIL = SSTA * CHELV 
0208 ELVII ,JJ = CELV + Hll 
0209 GO TO 163 
0210 162 RINTER = KINTER 
0211 RDI S T = KDI ST 
0212 SSTA = (RDIST * ((XOCATEII;JJ- 200 .. 01 I 100 .. 01) I RINTER 
0213 IF tSSTAeLT .. l .. OI GO TO 167 
0214 ISTA = SSTA 
0215 JSTA = ISTA + 1 
0216 CHELl/:: RIJSTAJ - RtiSTAI 
0217 TSTA = ISTA 
0218 HIL = I SSTA - TSTAI 1!1 CHELV 
0219 MSTA = TSTA 
0220 ELV( I,JJ = R(MSTAI + HIL 
0221 GO TO 163 
0222 167 CHEL V = R( 1 l - CElli 
0223 HIL = SSTA * CHELV 
0224 ELI/(I,JJ = CELV + Hll 
0225 163 CONTINUE 

C COMPUTING DEPTH Of INUNDATION FOR EACH POINT 
0226 DO 17 t=l,l 
0227 DO 17 J::1,M 
0228 D017K=l,N 
0229 DEPTHII;J,KD-= FELVIII- ELV(J,KJ 
0230 l1 CONTINUE 

WEIGHfiNG DAMAGE FACTORS BY SEASONAL PROBABILITY OF FlOODING 
0231 DO 19 1=1,LG 
0232 DO 19 J:l,LS 
0233 SDAMAIIrJI = FACTORII,JI * SWAITIJI 
0234 19 CONTINUE 

CALCULATING GROSS VALUE OF EACH CROP ON EACH PRODUCTIVITY GROUP 
0235 DO 22 1=1,10 
0236 DO 22 J = 1,15 
0237 CPVAUirJI ::::: PRICE(J) * YIELDIJ,JI 
0238 22 CONTINUE 
0239 DO 700 1=1 ,LP 
0240 00 700 J=1 ,MA 
0241 700 DTRTNIIpJ) == CPVAUI,JI- COSTII,JJ 

C CALCULATING FLOOD DAMAGES ON EACH POINT FOR EACH FLOOD 
0242 DO 500 II': :: 1 ,MA 
0243 DO 501 I : 1,l 
0244 DO 501 J :::: 1,M 
0245 DO 501 K = l,N 
0246 PDAMAII,J~KJ :::::0.,0 
0247 DAMAII,J,KI:: 0~0 
0248 KROP(J,K) = IE 
0249 501 CONTINUE 
0250 IF (lD~ErJ.,lJ GO TO 201 
0251 IF ILO.,EQ.,21 GO TO 203 
0252 IF tLO .. EQ.,31 GO TO 20'5 
0253 IF llO.EQ.,4J GO TO 207 

C ONLY ONE DEPTH INCREMENT CONSIDERED 
0254 201 DO 202 (::1,L 
0255 00 202 J-==1 ,M 
0256 DO 202 K:1,N 
0257 DO 202 KD::1 rLP 
0258 DO 202 IT=1tLS 
0259 IF IDEPTHti,J,KI .. LE.O.I DAMAII,J,KJ=O.O 
0260 IF I DEPTH( I ,J ,K loGT .0., oANO.,KROP C J ,K I • EQ,. I E. AND,. KlASS ( J, K) .. EQeKDI 

lOAMA(I,J,KI = DAMA(I,J,K)+(CPVAUKDriEI * SDAMAIIEdTll 
0261 202 CONTINUE 
0262 GO TO 208 

C TWO DEPfH INCREMENTS CONSIOERED-lERO TO X1 FEET, Xl FEET AND GREATER 
0263 203 DO 204 1=1vl 
0264 DO 204 J=1,M 
0265 DO 204 K-=l ,N 
0266 DO 204 KO=-l,LP 
0267 DO 204 JT:1,LS 
02 6 8 I G = ( IE * 2) - 1 
0269 IH "' tiE * 21 
0270 01N "" Dl I 2. 
0271 IF IDEPTH(!,J,KJ.,LE .. O.,l OAMA(J,J,KI -= 0 .. 0 
0272 IF I DEPTH( I, J ,K J .GT .. a ... AND.,DEPTHI I r J rKI.L T .D1Nc AND .. KROP( J, K I., EQ .. IE 

1.AND.KLASSI JrKI .EQ.KD) DAMAI I,J,KJ = OAMA( I,J,KJ+(CPVAUKO, lEI • 
2CISOAr<1A(IG,ITI I 01NI * DEPTHII,J,KJI. 

0273 IF I DEPTH I I ,J, KJ., GE. 01N. AND., DEPTH I If J,Ki .L T s 02 .. AND.KROP I J, K t., EQ$ IE 
l.AND. KLASS I J, KJ., EQ., KOI DAMA I l r J, K I =DAMAI I, J, K l+ ( CPVAUKD, IE I*C ( S 
2DAMAIJH,ITI-((ISOAMAIIH,ITJ-SOAMA(IG.ITH/ 102- DlNJJ* 0211 +HIS 
30AMAI IH rill -SDAHA( IGr ITJ J J( D2-D1NI I *DEPTH( I e J, K J I I I 
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0274 

0275 
0276 
0277 

02 78 
0279 
0280 
0281 
0282 
0283 
0284 
0285 
0286 
02€ 7 
02aa 
02 89 

0290 

0291 

0292 

0293 
0294 
0295 
0296 

0297 
0298 
0299 
0300 
0301 
0302 
030 3 
0304 
030 5 
0306 
0307 
0308 
0309 
0310 

0311 

0312 

0313 

0314 

0315 
0316 
031 7 
0318 

0319 
0320 
0321 
0322 
0323 

0324 
032 5 
0326 
0327 
032 8 

0329 
0330 
0331 
0332 
0333 
0334 
0335 
0336 
03 3 7 
0338 
0339 

62 

IF IOEPTHI 1 ,J,KI.GE.D2~A~D.KROPIJ 1 KI • EQ .. IE.A"''D.KLASS(J,KI .EQ.KDI 
lDAH.A((,J,KI :. OAMACI,J,Kl+ICPVALIKD,IEI * SDAMA(IH,ITII 

OlN .:: o.o 
2d4 CONTINUE 

GO TO 208 
C THREE DEPTH INCREMENTS CONSIDERED- D TO Xl, Xl TO X2, X2 AND GREATER 

20'5 DO 206 1=1,L 
DO 206 J=1,M 
DO 206 K=1, fli 
00 206 KO=l ,LP 
DO 206 If=l,LS 
D1N.:Ol/2. 
D2N ::(01+021 I 2. 
IG = I IE * 31 - 2 
I H :c I IE * 31 - 1 
IK=IIE*ll 
IF IDEPTHCJ,J,KI.LE.O.I DAMA(I,J,K) = 0.0 
IF (DEPTH( I, J,KI .GT .o •• AND. DEPTH( I, J,KI.L T • DlN.AND.KROPC J, K J .,EQ .. IE 

1 .. AND.KLASS(J,KJ .. EQ.KDI OAMAI IrJrKI = OAMA(I,J,K)+ICPVAL(KO,JEI * 
2((SOAMAifG,ITI/ 01NI * DEPTH(I 1 J 1 KIII 

IF ( OEP THI I ,J,K J.GE .01N.AND.DEPTH( I, J,K 1. LT .02N .AND.KROP IJ, K I .EQ. l 
lE.ANDQKlASSIJ,KI.EQ.KDI OAMAIJ,J,KJ = OAMAII,J,I<I+ICPVAL(KD,IEI *I 
21SOAMAIIH,ITI- ((ISDAMAIIH.tH- SDAMAIIG,ITJI I (OZN- DtNJI * 0 
3 2N I I +I ( I S DAM AI l H, I TI-SDAMA( I G, IT J I I I 02 N-01 N I I* DEPTH I I , J , K I I I I 

IF I DEP THI ( ,J ,K J .. GE.Q2N.AND. DEPTH( I, J 1 KI .LT .Dz ~ AND.,KR OP I J, K I~ EQ. IE 
l.A~O.KLASS!J,KI .. EO.KDI OAMAIJ,J,KI "'DAMA(J,J,Kl+ICPVAUKD,IEI* I 
ZISDAMA( IK, lTI-1 IISDAI-UCIKtiTI-SOAMAIIH,lTII/(D2-D2NI 1*0211 +I IISDA 
3MAI I K, l T 1-SDAMAI IH, IT II/ ID2-D2NI I *::lEPTHI I, J, K I I II 

If I OEP THI I tJ ,K) • GE.D2.AND. KROPI J ,K I. EO. IE. AND. KlASS I J, K I • E O.KD I 
1DAMAII,J,KI = OAMAIJ,J,KI+ICPVAUKD,IEI * SDAMA(JK,ITII 

DlN = 0.0 
D2N = 0.0 

206 CONTINUE 
GO TO 208 

C FOUR DEPTH ENCREMENTS CONSIDERED- 0 TO Xl, Xl TO X2, X2 TO X3, X3 AND GREATER 
207 DO 208 I=1,L 

DO 208 J""1t~ 
DO 208 K=l ,N 
DO 203 KD=l,LP 
DO 208 IT=ltlS 
01N=D1/2. 
D2N =ID1+D2l I 2 .. 
D3N = (02+D31 I 2. 
IG=IIE*41-3 
IH=IIE*41-2 
lK "" I IE * 41 - l 
I l : I IE * 41 
IF IOEPTHit,J,Kt.LEeOeOI OAMA(t,J,KI ""0.0 
IF I DEPTH( I ,J ,K) .. GT .. o.O.AND.OEPTHII, J ,K) .LT .OlN .. AND .. KROP IJ, K I.EQ .. I 

lE.AND.KLASSIJ,KI.EIJ.KOI OAMA(I,J,KI = DAMA( I,J,KI+ICPVAUKD,IEI * 
2((SDAMAIIG,[TI I D1NI * DEPTH{I,J,KIII 

IF I DEPTH( I ,J ,K J., GE.OlN.ANO. DEPTH( I, J,K J .L T ,.02NeAND.KROP U,K lefQ.J 
lE.AND.KLASSIJ,KI.EO.KDI OAMA(I,J,KI = OAMAII,J,K)+ICPVAL(KQ,IEI*I 
21SDAMAIIH,ITJ-CIISDAMA(IH,ITI -SDAMAIIG,ITII/ ID2N-DlNII* D2Nll+ll 
3( SOAMAI I H, ITI-SDAMAI IG, IT I I/ I D2N-DlNI I*DEPTHI 1, J,KI I I I 

IF I DEPTH II ,J ,K J • GE.02N.AND. DEPTH I I, J, K I.L T .03N .AND.KROP (J, K I .. EQ. l 
1E.,AND.KlASSIJ,KJ.EO.KDI DAMAII,J,KI = DAMA{t,J,KI+ICPVAL(KO,!EI*( 
21SOAMA(IKtlll- (((SOAMAIIK,ITI -SOAMAIIH,ITII/ CD3N-DZNII *D3NIJ+( 
3 I ( SDAMA ( IK, IT 1-SDAMAI IH, IT I I /103N-D2Nl I *DEPTH If ,J ,K I) I I 

IF (DEPTH{ I ,J ,KI.,GE.D3N .. AND. DEPTH( I, J,KJ eL T. Dl.AND.KR.DP( J, KI.EQ. IE 
l .. ANO.KlASSIJ,KI.EO.KDI OAMAti,J,KI = DAMAII,J,KI+ICPVAL(KD,IEI*tt 
2SDAMAIIL,ITI-tltSDAMA(IL,ITI- SOAMAI!K,ITII/ tD3-D3NII* 0311+1ttSD 
3AMAIJL,ITI- SDAMAtlK,tlll/ 103-03Nll *DEPTHtl 1 J,KIIll 

IF t DEPTH( I ,J, K I. GE.D3.ANO.KROPI J ,K) • EQ. IE.ANO.KLASSI J, K I .EQ.KDl 
lOAMAti,J,I<I:: OAMA(I,J 1 KI+(CPVAL(KO,IEJ * SDAMAIIL,ITH 

OlN = 0.0 
D2N "' 0.0 
D3N = 0.0 

208 CONTINUE 
EXNNDING FLOOD DAMAGES TO EACH SAMPLE POINT FROM EACH FLOOD TO THE ACRES 
REPRESENTED BY EACH SAMPLE PCINT 

DO 224 1=1 ,L 
DO 224 J:1,M 
DO 224 Kz1 ,N 
PDAMAII,J,KI "'DAMAIJ,J,KI* SPA 

224 CONTINUE 
COMPUTING AVERAGE ANNUAL FLOODING DAMAGES TO THE AREA REPRESENTED BY EACH 
SAMPLE POINT (WEIGHT EACH FLOODS DAMAGES BY PROBABILITY OF OCCURANCE OF THE 
FLOOD AND SUM THE RESULT FOR EACH FLOOD ON EACH POINTI 

LAA = L-1. 
DO 225 I:::1tlAA 
DO 225 J=l tM 
DO 225 K""l ,N 

22'5 C"DAMIIE,J,KI-= CDAMtiE,J,KI-+ ltPOAMA(l,J,KI + PDAMAtll+li,J,Kil I 
121 o IS~EIGH(II- SWEIGHII+lll 

DO 9B4 J:~~:l ,M 
DO 984 K=1 ,N 

984 COAMI[E~J,Kl = COAMCIE,J,K) + tPOAMA(l,J,KI * SWEIGH(LJI 
500 CONT I NU E 

00 519 1=1,14 
DO 519 J"'lt14 

519 KROPI I,JI=O 
DO '520 IE "' l,MA 
DO 520 J =1,M 
DO 520 K "'ltN 
DO 520 I "' 1,LP 
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0340 KROPIJ,KI =IE 
0341 IFIKROPIJ,KI.EQ.IE.AND~KLASSIJ,KI.EQ.II TVALIIE,J,KI CPVAL(I,IEI 

l*SPA 
0342 520 CONTINUE 
0343 DO 730 IE =l,MA 
0344 DO 730 J=l ,M 
0345 DO 730 K=l,N 
0346 730 IF ICDAM4 IE,J,KJ.GT.TVALI IE,J,KII CDAMIIE,J,KI ~ TVAL I IE,J,KI 

CONPUTING SAMPLE POINT AREA NET RETURNS WITH AVERAGE ANNUAL FLOODING 
DAMAGES SUBTRACTED 

0347 562 DO 564 IE= 1,MA 
0346 DO S64 I= l,LP 
0349 DO 564 J'"' 1,M 
0350 DO 564 K = 1,N 
0351 KROP(J~KI =IE 
0352 IFIKROPIJ,KI.EQ .. IE.ANO.KLASSIJ,KJ.EQ.II GO TO 652 
0353 GO TO 564 
0354 652 IF ITVALIIE~J,KIJ 653,653,654 
0355 653 PROFITIIE,J,KI 0.0 
0356 GO. TO 564 
0357 654 PROFIHIE,J,KI = IDTRTNII,IEI * SPAI - CDAMIIE,J,KI 
0356 564 CONTINUE 
0359 563 DO 530 J = 1rM 
0360 DO 530 K = l,N 
0361 DO 530 IE= 1,MA 
0362 JF(OPTUM(J,KI.LT.PROFITIIE,J9KII GO T0.,5.3l 
0363 GO TO 530 
0364 531 OPTUMIJ,KI PROFITIIE,J,KI 
0365 LDUSEIJ,KI = IE 
0366 530 CONTINUE 
0367 KOUNT= SPA 
0368 DO 600 1:1,15 
0369 600 LAND (I, U = I 
0370 DO 601 I = 1,15 
0371 DO 601 J= 1,M 
0372 DO 601 K= 1,N 
0373 IFILANDII,U.EQoLOUSEIJ,KJI GO TO 602 
03 74 GO TO 601 
0375 602 LAND11r21 = LAND(I,21 + KOUNT 
0376 601 CONTINUE 
0317 SPA = KOUNT 

C ACCUMULATING NET RETURNS WITH OPTIMUM LAND-USE 
00 610 1=1,M 
DO 610 J=1,N 

0378 
03 79 
0380 
0381 
0382 

COP TUM ~ COPTUM + OPTUMI I, Jl 
610 CONTINUE 

TOPTUM = TOPTUM + COPTUM 
ACCUMULATING GROSS RETURNS WITH OPTIMUM LAND-USE 

0383 DO 611 l:z:l,M 
0384 DO 611 J=1,N 
0385 DO 611 IE=1,MA 
0386 DO 611 KD=1,LP 
0387 IF ILOUSE(I,JI.,EQ.IE.ANO.KLASSII,JI.EQ~KDI TCVAL TCVAL +ICPVALI 

1KO,IEJ * SPAI 
0388 611 CONTINUE 
0389 TTCIIAL = TTCVAL + TCVAL 

C ACCUMULATING AVERAGE ANNUAL FLOOD DAMAGES WITH OPTIMUM LAND-USE 
0390 DO 612 1::1,M 
0391 DO 612 J=1rN 
0392 00 012 IE=1,"1A 
0393 IF ILDUSEII,JI .. EQ.IEI FLO= FLO+ CDAM([E,I,JI 
0394 612 COrHINUE 
039 5 TFLD "' TFLD + F LD 

ACCUMALATING PRODUCTION COSTS WITH OPTIMUM LAND-USE 
0396 PCOST -= TCVAL -{COPTUM + FLOI 
0397 TPCOST = TPCOST + PCOST 

COMPUTING STATISTICS FOR SECOND BEST LAND USE 
0398 00 702 J=1, M 
0399 DO 702 K=1 ,N 
0400 00 702 IE=1,MA 
0401 IF I OPTUMZ ( J,K) .LT. PROFIT( IE, J ,IC.J .AND. PROFIT ( IE,J, K I .L T .OPTU"11J, Kl 

11 GO TO 703 
0402 GO T 0 7 02 
0403 703 OPTUM21J,KI PROFIT( IE,J,KI 
0404 LOUSE2(J,KJ IE 
0405 702 CONTINUE 
0406 KOUNT = SPA 
0407 DO 705 I=1, 15 
0408 705LAN02(1,ll=l 
0409 DO 706 1.:1,15 
0410 DO 706 J=1rM 
0411 00 706 K:1 ,N 
0412 IF ILAND2,I,li.EQ.LOUSE2(J,KII GO TO 707 
O'tl3 GO TO 706 
0414 707 LAND211,21 : LAN02(1,2J + KOUNT 
0415 706 CONTINUE 
0416 SPA = KOUNT 

ACCUMULATING NET RETURNS WITH SECOND BEST LAND USE 
0417 D07081=1,M 
0418 DO 708 J:l,N 
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0419 
0420 

0421 
0422 
0423 
0424 
042 5 

0426 

0427 
042 8 
0429 
0430 
0431 

0432 
0433 
0434 
0435 
0436 
0437 
043 8 
0439 

0440 
0441 
0442 
0443 
0444 
0445 
0446 
0447 
0448 

0449 

0450 

0451 

0452 

0453 

04'54 

0455 

0456 

0457 

0458 

0459 

0460 
0461 
0462 
0463 
0464 
0465 
0466 
0467 
0468 
0469 
0470 
0471 
0472 
0473 
0474 
04 75 
04 76 
04 77 
04 78 
04 79 
0480 
0481 
0482 
0483 
0484 
0485 

0486 
0487 
0488 
0489 
0490 
0491 
04Q2 
0493 
0494 
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708 COPTU2 = COPTU2 + OPTUM2 I I ,JJ 
TOPTU2 -"' TOPTU2 + COPTU2 

C ACCUMULATING GROSS RETURNS WITH SECOND BEST LAND-USE 
DO 709 1=1,M 
DO 709 J=l,N 
DO 709 IE:1,MA 
DO 709 K0=1 ,LP 

709 IF (LDUSE2(J,JI.ECJ.IE .. AND .. KLASS(I,J).,EQ .. KOI TCVAL2 = TCVAL2 + (CPV 
1ALIKD,IEI * SPAI 

TTCVA2 = TTCVA2 + TCVAL2 
ACCUMULATING AVERAGE ANNUAL FLOOD DAMAGES WITH SECOND BEST LAND-USE 

DO 710 f::::1,M 
DO 710 J=1,N 
DO 710 IE=1,MA 

710 IF lLDUSE2(I,JI.EQ.IEI FLD2 = FLD2 + COAMIIE,I,JI 
TFLD2 = TFL02 + FLD2 

ACCUMULATING PRODUCTION COSTS WITH SECOND BEST LAND-USE 
PCOST2 "' TCVAL2 -iCOPTU2 + FLD21 
TPCOS2 = TPCOS2 + PCOST2 
DO 716 J=1,M 
DO 716 K-=1 ,N 
DO 716 IE=1,LP 
IF (KLASS(J,KI.EQ .. IEI GO TO 717 
GO TO 716 

717 CPRICE(J,KJ = ((0PTUM2:(J,KI + ITVALILDUSE(J,KI,J,Kf- CDAMILOUSEIJ 
1,KI,J,KI- OPTUMIJ,KII) I ((VIELD(IE,LDUSE(J,K)J * SPAJ- ({YIELDI 
2IE,LDUSE(J,KII * SPAI >I< ICDAMILDUSE(J,KI,J,KI I TVAULDUSE(J 1 K 
31 ,J,K)) Ill 

716 CONTINUE 
DO 802 I=1,M 
DO 802 J=l ,N 
DO 802 I E=l ,MA 
IFILDUSE(t,JI.,EQ.IE.AND .. CPRICEII,JI.GT.O.OI GO TO 803 
IFI LOUSE I I,JI .EQ .. IE .. AND.CPRICE I I 1 JI.EQ.D.OI XPRICEI {,JI=100 .. 0 
GO TO 802 

603 XPRICEI I, Jl=l00.0-1 ICPRIC E ( 11 JI/PRICE I IE I l*l 00.01 
IF IXPRJCEII,JI.GT. O .. O.ANO.XPRICEII 1 JI.LE .. 0.51 PRICEllll =PRICE1 

1111 +SPA 
IF IXPRICEII,JI .. GT., 0 .. 5.AND.XPRICE(I,JI.LE~ lsOI PRICE1121 =PRICE1 

1{21 +SPA 
IF IXPRICEII,JI.GT.. l.O.ANO.XPRICE(I,JI.LE .. 2.01 PRICELI31 =PRICEl 

1(31 + SPA 
IF (XPRICE(I,JI.GT. 2.0.AND.XPPICEII,JI.LE. 3.0) PRICE114) ::PRICEl 

li41+SPA 
IF (XPRICE(I,JI.GT. 3.0 .. AND.XPRICE([jJI.LE. 4.01 PRtCEll51 ::PRICEl 

H51+SPA 
IF (XPRICEII,JI.GL 4.0.AND.XPRICE([,JI.LE. 5 .. 01 PRICE1161 =PRlCEl 

li61+SPA 
IF ( XPRICE( I ,JI,.GT. 5~0.,ANO.XPRICEI I ,JI .LE.lO.OI PRICEl 171 ::PRICE! 

1171+SPA 
IF IXPRICEII,JI.GT .. 10.,0.,ANO.XPRICE«I ,JI.LE.15.0I PRICE1t81 =PRICE1 

1(81+SPA 
IF (XPRICEII,JI.,GT.l5.,0.,AND.XPRICEIJ,JI.Lf.20.01 PRICEU91 ::::PRICEl 

U91+SPA 
IF { XPR ICE {I, J I .GT • 20 .. O.ANO.XPRICE I I, J I oLE. 25.0 I PR ICE1 I 101 =PRI CEl 

U lOt +SPA 
IF ( XPR ICE( I ,JI .GT. 25.0.ANO.XPRICEI I ,JI.LE. 50.,01 PRICE! llli=PRICEl 

H1li+SPA 
IF ( XPR ICE I I, J I .GT. 50 • O. AND.X PRICE I I g J I .. LE.99 .91 PR lCEl ( 12 I =PRICE! 

lll2J + SPA 
802 CONTINUE 

DO 820 l:t,M 
DO 820 J=l,N 

820 IF (XPRICEII,JieEQ.lOO,.OI PRICE11131 PRICElll31 +SPA 
DO 822 1=1,13 

822 PRICE2111=PRICE21II+PRICE1111 
WRITE (6,1511 

151 FORMAT (1Hl,20X,45H NAME OF AND BEGINNING OF NEW EVALUATION AREAl 
WRITE 16,1061 AXSEC 

106 FORMAT ( 58Xt2A41 
WRITE ( 6,64) 
WRITE ( 6,641 
IF I NCOSRE.EQ,.lJ GO TO 305 
IF I NCOSRE.EQ .. 2) GO TO 306 
IF lNCOSRE.EQ.31 GO TO 307 
IF (NCOSRE.EQ.4) GO TO 308 
IF INCOSRE~EQ.51 GO TO 825 

305 WRITE (6,3001 
300 FORMAT 12X,36H DATA APPLICABLE TO ENTIRE WATERSHED) 
240 pjRJ TE (6,641 

WRITE (6,721 
12 FORMAT (6X,23H DAMAGE FACTORS APPLIEDI 

WRITE (6,2101 
210 FORMAT Cl2X,7H SEASON) 

WRITE (6,731 
73 FORMAT (4X,95H FIRST SECOND THIRD FOURTH FIFTH SIXTH SEV 

lENTH EIGHTH NINTH TENTH ELEVENTH TWELTHI 
WRITE (6,741 IIFACTOR(I,JI,J=1,121,I=lrlGI 

74 FORMAT 12Xrl2F8.31 
WRITE I 6,641 
WRITE l6r'HI 

91 FORMA.T 11Hl,lOX,24H DAMAGE FACTORS WEIGHTED) 
WRITE (6,2101 
WRITE (6,731 
WRITE 16,741 (lSDAMAII,JI,J=l ,121,I=ltLGI 
WRITE I 6,641 
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04CJ5 
04CJ6 

0497 
04CJ8 
0499 
0500 
0501 
0502 
0503 
0504 
0505 
0506 
0507 
0508 
0509 
0510 
0511 
0512 
0 513 
0514 
0515 
0516 
0517 
0518 
0519 
0520 
0521 
052 2 
0523 
0524 
0525 
0526 
052 7 
0528 
0529 
0530 
0531 
0532 
0533 
0534 
0535 
0536 
053 7 
0538 
0539 
0540 
0541 
0542 
0543 
0544 
054'5 
0546 
0547 
0548 
0549 
05'50 
0551 
0552 
0553 
0554 
0555 
0556 
055 7 
055 8 

0559 
0'560 
0561 
0562 
0563 
0564 
0565 
0566 
0567 
0568 
0569 
0570 
0571 
0'572 
0573 
0574 
0575 
0576 
05'71 
0578 
0579 
0580 
0581 
0582 
0583 
0584 
0585 
0586 
0587 
0588 

WRITE l6,2lll LD 
211 FORMAT( 5X,58H NUMBER OF INUNDATION DEPTH INTFRVALS FOR OAt.'IAGE FACT 

10RS : 1 121 
WRITE= 16 1 641 
~!UTE 16,2121 

212 FORMAT 14X 1 21H INUNDATION INTERVALS) 
IF I LD. EQ .. ll GO TO 213 
IF I LD. EQ. 2) GO TO 214 
IF ILD .. EQ.31 GO TO 215 
IF ILO.EQ.,41 GO TO 216 

213 WRITE 16,2211 
221 FORMAT 12X,22H NO lNTERVII.l BREAKDOWN) 

GO TO 220 
214 fiRITE 16 1 2171 01 
217 FORMAT 110X,7H 0 .. 0 -,1X,F4.ll 

WRITE 16,2181 01 
218 FORMAT I 1QX,F4 .. 1,12H AND GREATER I 

GO TO 220 
215 WRITE 16,2171 01 

WRITE 16¥21!11 01,02 
219 FORMAT I lOX,F4e 1 ,3H -,IX ,F4. ll 

WRITE ( 6r2181 02 
GO TO 220 

216 riRITE 16,2171 01 
WRITE 16 1 2191 01,02 
WRITE 16,2191 02,03 
WRITE 16 1 2181 03 
GO TO 220 

220 CONTINUE 
fiRITE (6 1 64) 
WRITE 16,L761 

176 FORMAT I8Xr27H PROOUCTIVlTV TOTAL CROPSI 
WRITE (6,1771 LP 1 MA 

177 FORMAT 113X,I4,11X,I41 
WRITE (6,641 
WRITE l6d781 

178 FORMAT 11H1rl8X,30H PRICE PER UNIT OF CROPS GROWN) 
WRITEI6,1791 llCROP(I,JI,J=1 1 21 1 1=1,151 

179 FORMATI3X,30A41 
WRITE 16.1801 (PR1CE([I,I:1,151 

180 FORMAT 12Xtl5FB .. 21 
WRITE 16,641 
WRITE 16,1811 

181 FORMAT ll0Xr38H CROP YIELD ON EACH PROOUCTli/ITY GROUPI 
WRITE16,71 
FORMAT 12X,6H GROUP,36X,5H CROPI 
FORMATI8X, 30A41 
WRITEI6r81 IICROPII,JI,J~1,21r1=1,151 

WRITE 16,1841 II,IYIELDII,JI,J=1,151 ri-"'1,LPI 
184 FORMAT 15X,I2~1X,l5F8.21 

WRITE 16 1 641 
r.!R.ITE 16,1821 

182 FORMAT ( 10X,47H GROSS VALUE BY CROP IN EACH PRODUCTIVITY GROUP I 
WRITE(6,71 
WRITEI6,8l (ICROPti,JI,J=lr21,I=1,15J 
WRITE 16 1 1841 (I,ICPVAlii,JI,J=1,151,1=1rLPI 
WRITEI6,641 
WRITEI6,701) 

701 FORMAT 16X 1 50H COST OF PRODUCTION BY CROP AND PPOOUCTIVITV GROUP) 

WRITEI6r71 
WRITE(6,81 IICROPII,JI,J=l,21vi=lt15) 
WRITE I 6, 184) (I ~ I COS Tl I , J I , J: 1 ~ 15 J , I: 1, L PI 
WRITE (6,641 

573 WRITE(6,5651 
'565 FORMAH4X,71H NET RETURNS BY CROP AND PRODUCTIVITY GROUP ASSUMING 

1NO FLOODlNG OCCURS! 
WRITE(6,71 
WRITEI6v81 (ICROPII,JI,J=l,21,!=1,15) 
WRITE(b,l841 II,IDTRTNII¥JJ,J:1,151ri:1,LPI 
WRITEI6,641 

306 WRITE 16 1 821 
82 FORMAT 11H1,2X,43H COMPUTE[} DEPTH OF INUNDATION BY EACH FLOOD! 

WRITE (6,641 
WRlTE 16,831 

83 FORMAT (40X,10H FLOOD ONEI 
WRITE 16,811 ((DEPTHI1,J,KI,K=1,141,J=1,141 
WRlTE (6,641 
WRITE (6 1 841 

84 FORMAT 140XtlOH FLOOD TWO) 
WRITE 16,811 IIDEPTHI2,J,KJ,K:1,141,J=1r141 
WRITE 16,641 
WRITE 16,851 

85 FORMAT (40X,12H FLOOD THREE! 
WRITE (6,811 IIOEPTHI3rJ,KlrK=1,14),J=lrl41 
WRITE (6,641 
WRlTE 16 1 861 

86 FORMAT llHlr40XrllH FLOOD FOUR) 
WRITE 16 1 811 IIDEPTH(4,J~KI,K=1,141,J=1r141 

WRITE 16,641 
WRITE (6,871 

87 FORMAT 140X,11H FLOOD Fl VE I 
WRITE 16 1 811 IIDEPTH(5,J,KI,K=1r14t,J=1rl41 
WRITE 16 1 641 
WRITE 16,881 

88 FORMAT I4QX,10H FLOOD SIX) 
WRITE (6,81. I(DEPTHI6,J,KI,K:1,141,J=1,141 

86 
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0589 
0590 
0591 
0'592 
0593 
0594 
0595 
0'596 
0597 
0598 
0599 
0600 
0601 

0602 
0603 
0604 
0605 
0606 
0607 
0608 
0609 
0610 
0611 
0612 
0613 
0614 
0615 
0616 
0617 
0618 
0619 
0620 
0621 
0622 
062 3 
0624 
0625 
0626 
0627 
0628 
062 9 
OHO 
0631 
0632 
0633 
0634 
0635 
0636 
0637 
0638 
0639 
0640 
0641 
0642 
0643 
0644 
0645 
0646 

0647 
064 8 
0649 
0650 
0651 
06 52 
065 3 
0654 
06'55 
0656 
065 7 
065 8 
0659 
0660 
0661 
0662 
0663 
0664 
0665 
0666 
0667 
0668 
0669 
0670 
0671 
0672 
0673 
0674 
0675 
06 76 
0677 
0678 
0679 
06 80 
0681 
0682 
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WRITE (6,64) 
Jro'RITE (6,89) 

89 FORMAT 11H1,40X.12H FLOOD SEVENI 
WRITE 16,81) IIOEPTH(7,J,KI,K-"'"l,14J ,J=l,141 
WRITE (6,641 
WRITE (6,901 

90 FOR."tAT I40X,I.2H FLO!JO EIGHTI 
WR[TE (6,81) ((OEPTHI8,J,K),K-:.1,141 ,J-:1,141 
WRITE 16,64) 

307 WRITE I 6,301 I 
301 FORMAT 12X,27H GENERAL CROSS-SFCTlON DATAl 

WRITE (6,1741 
174 FOR~AT 17X,98H ROWS COLUMNS FLOOfJS LSTATIONS RSTATIO 

lNS CELEVATION XELEVATION lfNTERVAL RINTERVALi 
WRITE (6,1751 M,N,L,LSTAtKSTA,CELV,EXELV,LlNTER,KINTER 

175 FORMAT 12X,5111,2Fll.1,2111) 
WRITF: (6,641 
IFILSTA.lF,KSTAl LSTA = KSTA 
WRITF:I6,2501 

250 FORMAT 11Hl,2X,33H CROSS SECTION STATION ELEVATI0"-151 
WRITE-(6,1681 

163 FORMAT I6X,31H LEFT STATIONS RIGHT STATIONS! 
WRITfl6,1.3<11 II,X(IJ,Riii,I=l,LSTAI 
WRIT f I 6, 64 I 
11R!TF{6,1701 

170 FOR.''IAT! 1Hl,SX,i.4H LEFT RIGHT I 
WRITE(6,17ll 

171 FORMAT!3X,18H OISTANCE DISTANCE! 
WRITE {6,1411 XDIST 1 RDIST 
WRITE (6,641 
WRITE 16,751 

75 FORMAT 16X,34H FLOOD ElEVATIONS FLOOD WEIGHTI 
WRITE 16,761 (fELV!IlrSWE!GH! !J ,I=1,LJ 
WRlTE (6,641 

308 WRITE !6,3021 
302 FORMAH2X,37H CHARACTFRISTICS OF EACH SAMPLE PDlNTl 

WRITEI6,641 
WRITEC6,1721 

172 FORMATI30X,22H SAMPLE POINT LOCATION! 
WRITE (6,1651 (!XOCATEII,JJ,Jo:::l,14l,I-::1,14J 
WRITE (6,64) 
WRITE(6,173l 

173 FORMAT( 2<JX,23H SAMPLE POINT ELEVAT IONJ 
WRITE 16,1651 IIELVII,JI,J=l,l4J,I=l,l4J 
~<tR.!TE 16,641 
WRITE ( 6,61 

6 FORMAT 11Hl,4X, 1 PROOUCTlVITY GROUP OF EACH SA~PLE POINT' I 
\oi"RITE (6,701 !!KLASSII,JI,J=1 ,141,!=1,141 

70 FORMATI2X,l4141 
\ojr:l I TE f 6,64) 

64 FORMAT 1//1 
81 FOP".AT (4X,l4F8.2J 

141 FOR'-'.J\T {3X 1 2F8811 
l3q FORMAT (4X,!3,1X,F8.1,10X,F8.ll 
165 FORMAT f5X,l4F8.11 

76 FOR!1Al" !12X,F7.l 1 14X,F4.21 
WRITf{6,64) 
WRITE!6,503J 

503 FORMAT! lH1,2X,55H AVERAGE ANNUAL FLrJOn DAMAGE'S IJY CROP AND SA"'PLE 
1 POI NT I 

WRITEI6,641 
WRITEt6,5041 tCROPil,JJ,J=1,2J 

504 FORMATI40X,2A41 
WRITE (6,8l)((CDAMI1,J,KI,K=1,14J,J"'l'l41 
WRITE!6,64J 
WRITE(6,5041 ICROP(Z,Jl ,J=l,21 
WRITE (6,811 HCDAMI 2,J,KI,K=1,14l,J=1.141 
WRITEI6,641 
WRITE16,'5041 ICROPI3,JI ,J=1,21 
WRITE: 16,811 IICDAM( 3,J,KI,K=1,14l,J=l,l4) 
WRITE(6,641 
WRlTEI6,<JOll ICROP(4,JI,J=1,21 
WRITE 16,811 (ICDAMI 4,J,KJ,K-::1.t4l,J=l,l4) 
WRlTEt6,64J 
WRITEI6,'5041 (CROP(S,Jl,J=1,21 
WRITE 16,811 ((CDAMI 5,J,KJ,Ko:::l,14l 1 J-=l,l41 
WRITEI6,b4) 
WRITfl6,5041 ICROP(6,JI,J=l,2. 
WRITE {6,811 !ICDAM( 6tJ,K),K-:l,141tJ=l,141 
WRITEI6,641 
~RITEI6,90ll !CROPI7,JJ,J=1,21 
ooRITt 16,811 IICDAMI 7,J,KJ,K=l,l4),J-:1,l41 
WRITE(b,64) 
WRITE(6,5041 !CROP(S,JI ,J-=1,21 
WRITE 16,811 !ICDAM( 8,J,KI,K=l,l4),J=l,141 
PIR[TFI6,641 
~R.ITE(6,5041 tCROP(<J,JI,J-=1,21 
WRITE 16,811 IICOA"''I q.,J,KI,K-=l,l41.J=l,l4l 
~RITE{6,641 

WR[TE(6,901l ICROP!10,JI,J-=1,21 
WRITE (6,811 IICDAMI10,J,K),K=l,14J.J=l,l4l 
WRITE{6,641 
WIUTE(6,5041 ICROPill,JI ,J=1,2J 
WR[Tf (6,811 IICOAMIU,J,KI,K:1,141.J-:l,l41 
WRlTEt6,641 
WRITE(6,5041 ICROPI12,JJ,J:l,2J 
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0683 
0684 
0685 
0686 
0687 
0688 
0689 
0690 
0691 
0692 
0693 
0694 
0695 
0696 
06<H 
0698 
0699 
0100 
0701 
0102 
0703 
0704 
0705 
0706 
0101 
0708 
0709 
0710 
0111 
0712 
0713 
0714 
0715 
0716 
0717 
0718 
0719 
0720 
0721 
0122 
012 3 
0724 
012 5 
0726 
0121 
0728 
0729 
0130 
0131 
0132 
0733 
0734 
013 5 
0136 
0737 
073 8 
0739 
0740 
0741 
0742 
0743 
0744 

0745 
0746 
0747 
0748 
0749 
0750 
0751 
0752 
0751 
0754 
0755 
0756 
07'5 7 
0758 
0759 
0160 
0761 
0762 
0763 
0764 
0765 
0766 
0767 
0768 
0769 
0110 
0111 
0112 
0773 
0774 
0775 
0776 
0711 

WRITE (6,8U llCDAMI12,J,KI,K=1r141,J=1,141 
WRITEI6,641 
WRITEI6r9D11 ICROPU3,JI fJ"=l,21 
WRITE (6,811 llCDAM113rJrKI,K""lrl4J,J=lr141 
WRITEI6,641 
WRITEt6,S04l ICROPI14,JI,J=l,21 
WRITE 16,811 IICDAM(l4,J,KI,K""1,14l .J=1,14J 
WRITEI6 r641 
WRITEI6,5041 ICROPI15,JI,J=1,21 
WRITE (6,81) ttCDAMI15vJrKI,K"'lrl4l,J=1,rl4) 
WR!TE(6~641 

901 FORMAT( 1H1,40X,2A41 
WRITU6,524l 

'524 FOKMAH1Hl,2X,39H GROSS RETURNS BY SA~PLE POINT AND CROP) 
WRITEt6,64) 
WRITE(6,5041 {CROPtl,JI,J::l,21 
WRITEI6,811 ((TVAL{ l,J,KI,K-=1,141.J=1,141 
WR1TEt6,6":1 
WRITE(6,5041 tCROPt2,JI ,J=lr21 
\>IRITEi6 9 811 I!TVAlt 2,J,KJ,K::1.t4J,J=l,141 
>o~RITE(6,641 

WRITEI6,5041 tCROPI3,JI,J=l,21 
WRITE(6,811 IITVALI 3,J,KI,K=1,141,J=1,141 
WRITE ( 6,64 I 
boi'RITE!6 9 90ll ICROPt4,JI 1 J=l 1 21 
WRITE{6,8ll {{TVALI 4,J,Kt,K=1~14J,J=1,141 
WRITEI6r641 
~RITE(6,5041 (CROP(5,JI ,J=l,2 I 
WRITEI6r8ll ((TVAL( 5,J,KI.K::1,141,J=1,141 
WRITEibr641 
WRITEI6,5041 tCROP(6,JJ ,J:1,21 
WRITE16r8ll I(TVALI 6,J,KJ,K:1,14J,J::1,141 
WRITEI6r641 
WRITE(6,90ll ICROPI7tJI ,J=l,21 
WRITEib,Sll ((TVAL( 7,J,KI,K:l,l4J,J~1,141 

WRITEI6,641 
WRITEib,5041 (CROPI8,Jl,J=lr2l 
WRITEI6,81l ((TVAL( 8,J,I<),K=l,141rJ=1,141 
WRITEI6,b41 
WRITEl6r504l (CROP(9,JI.J=1r21 
WR.ITE!6r811 ((TVAU 9,J,KI,K=lo141,J=l,141 
WRITEI6rb41 
WRITEI6r9011 ICROP(lO,Jl ,J=1,21 
~RITE 16,811 f I T\IAL I l 09 J, Kl ,K= 1,141 rJ=1,141 
WRITEf6,64l 
WRITE16 1 '5041 ICROPill,JiwJ=l,21 
v{RTTEI6v81! I I TVAU ll,J ,KJ ,K=1,14),J:l,l41 
WRITEI6r64l 
~otRTTEI6,5041 (CRQPI12fJirJ=1r21 
l'IRITEI6,8ll tiTVAltl2.J,KI,K=l,l4J,J=lrl41 
WRITE(6,641 
WRITEI6 9 9011 ((R(1PI13,JJ,J-=1,21 
1jRTTEI6rAll IITVAU13,J,Kl,K=lr14J,J:l,141 
l<IR IT E t 6,641 
WRITEI6,50"tl (CROP I l4,JI ,J=l,21 
WRIT El6 ,81 I ( t TVAL ( 141 J,K I rK=l, 141 ,J=l, 141 
WRITEI6,641 
WRITE(6,5041 ICROP(15,J),J=l,21 
lo;IR{Tf-(6,811 ltTVAU15~J,KI,K=l,l4I,J::l,l41 

WRITE(6,64l 
WRITE(6,5271 

527 FORMATtlH1,2X,99H NET RETURNS BY CROP ON EACH SAMPLE POINT AREA 
1WITH AVERAGE ANNUAL HOODING DAMAGES ACCOUNTED FORI 

WRITE(b,641 
WRITE16r504) (CROPtl,JI ,J=l,21 
WRITE16r811 IIPROFITI1rJ,K),K=1,141,J=1,141 
WRITEI6,64l 
WRITE16r'504l ICROP(2,JI ,J=1,21 
WRITE (6, 811 I (PROF I H2, J ,K I ,K-=1,141, J~ 1,141 
WRITE16,64J 
WRlTE(6,504l ((R0P(3,JJ ,J=l,21 
WRITE(6,8ll ((PROFIT(3,J,KI~K=l,l41,J=l,l41 

WRITEI6t64l 
WR1TE(6,90ll ICRQP(4,JlfJ=1,21 
WR1TEI6 r811 ((PROFIT 14rJ ,K I ,K=1, 141, J:l, 141 
WRITEI6,64) 
WRITEI6,5041 ICROP15,Jl ,J""l,21 
WRtTE(6,Bll ((PROFIT(5,J,KI,K=lr14J,J=1 1 14) 
foJRITEt6,641 
WRITEI6,5041 ICROPI69JI ,J=1t21 
WRITEI6,8ll I tPROFITt6,J,KI,K=1 1 141rJ"'lrl4) 
WRITE(6,641 
WRITEI6o90ll ICROP(7,JI,J:l,21 
t.!RITE(6,8ll I !PROFIT!7.JrKJ,K"'lt141tJ=ltl4l 
WHITEI6o641 
WRITE(6,5041 ICROPI89JitJ'"1t21 
WR!TU6,811 I IPROF{T(B,J,KI,K=l,14J,J::l,l41 
l<IR I TE I 6, 64 I 
WRITEI6,5041 ICROPI9,JI ,J=l,2J 
~RITEI6,8U I tPROF!f(9,J,KI,K=ltl4) ,J=lr141 
WRITEI6,64I 
WRITE(6,9011 (CROP! 10,JI ,J=l,21 
WRITEI6,fll) ( IPROFIHlO,J,KI,K=1 1 l4J,J=lrl41 
WRITEI6,64l 
WRITEI6,5041 ICROPillrJI ,J=lf21 
WRITEt6,811 ((PROFtT(ll,JvKI,K=l,l41rJ'=lrl4) 
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0778 
0179 
0780 
0781 
0782 
0783 
0784 
0785 
0786 
0787 
0788 
0789 
0790 
0791 
0792 

0793 
0794 
0795 
0796 

0797 

0798 
0799 
0800 
0801 
0802 
0803 
0804 
0805 
0806 
0807 
0808 
0809 
0810 
0811 
0812 

0813 
0814 
0815 
0816 
0817 
0818 
0819 
0820 
0821 
[)822 

0823 
0824 
082 5 
0826 
082 7 
08 2 8 

0829 
0830 
0831 
0832 

0833 
0834 
0835 
0836 

0837 
0838 
0839 
0840 
0841 

0842 
0843 
0844 
0845 
0846 
084 7 

0848 
0849 
0850 
0851 
0852 
0853 

0854 
0855 
0856 
0857 
0858 

0859 

68 

WRITEI6 r61tl 
WRITE(6,501t) ICROP(l2rJI,J=l921 
WRITE (6 tBll ( ( PROFITI12,J,KI fK"'1, 141 ,J:::1, 141 
WRITEI6,641 
WRITf16r9011 (CROPfl3rJI tJ"'l,21 
WRITE 16,811 l I PROFIT( 13, J,KI ,K=l 1 l4J ,J: 1,141 
WRITE(6,64J 
WRITEI6,5041 ICROP(l4,JI 1 J=l 1 21 
WRITEI6r811 (IPROFITI14tJrKJ,K:t,l41 1 J=1,141 
WRITEI6,641 
WRITE{6,5041 (CROPI15,JJ,J:1,2J 
WRITEI6t8ll {(PROFITI15,J,KI 1 K=1 1 141 1 J=1 1 141 
WRITE(6 1 641 

825 WRlTEI6,5321 
532 FORMATIHil,6X,B5H LAND-USE MAXI~IllNG NET RETURN ON EACH SAMPLE 

!POINT CONSIDERING FLOODING POTENTIAL! 
WRITEI6.701 IILDUSEIJ,Kl,K-=1rl41 ,J:::1,14l 
WRITEI6,641 
WRITE(6,533J 

533 FORMAT (6X,98H EXPECTED NET RETURNS ON EACH SAMPLE POINT AREA WlTH 
1 OPTIMU~·LANO-USE IN VIEW OF POSSIBLE FLOOOINGJ 

WRITE (6,81) I lOP TUM IJ ,KI ,K::z:l, 141 1 J=l ,14) 
PUNCHING OPTIMUM LAND-USE FOR EACH MATRIX TO USE AS CROP I~PUT DATA IN 
GENERAL FLOOD DAMAGE MODEL 

IF I KEYP.EQ.11 GO TO 575 
GO TO 576 

575 WRITE(7,lll ltLDUSEti,JI.I-=l,I-1),J:l,NI 
576 CONTINUE 

WRITE(6,641 
WRITEI6~60H 

603 FORMATIT6,'ACCUMULATED ACRES OF FACH CROP UNDER OPTIMUM LAND USE'I 
WRITE (6 1 6041 

604 FORMAT I Tl5, 1 CROP' ,8X, 1 ACRES' I 
WRIT El6,6051 t I CROP II ,JJ ,J=1,21 ,LANDI I, 21 ~ J: 1,1 '.51 

605 FORMAH13X,2A4 1 SX 1 16J 
WRITEI6 1 64J 
WRITE{6,64) 
WRITEI6,6l31 

613 FORMAH lHl, 5X ~'VALUES FOR THIS CROSS-SECT fON W rTH OPTIMUM LAND USE 
I' I 

..-RITE16r6141 
614 F OR.MAH lOX • 'GROSS 1 , BX, 1 PRODUCTION 1 r 3X 1 ' AVERAGE ANNUAL', 6X 1 1 NET' J 

WRITEI6,6151 
615 FORMAT (9X, 'REVENUE' ,9X,'COSTS 1 ,6X, 1 FLODO DAMAGES' ,5X,' RETURNS') 

lo!IRITEI6,616l TCVAL,PCOST,FLD,COPTUM 
616 FORMAT( 1X,4Fl5. 21 

WRITE(6,641 
WRITEI6,64J 
WRITEI6,6171 

617 FORMATI5X, 1 ACCUMULAHD VALUES OVFR All ANALYZED CROSS-SECTIONS WIT 
2H CIP T[ MUM LAND-USE 1 I 

\ojRITEI6,6l4J 
'I'I'RITE(6,6l5J 
WRITEI6r6161 TTCVAL,TPCOST,TFLD.TOPTUM 
WRITE(6,641 
WRITE(6,7lll 

711 FORMAT lT6,•SECOND BEST LAND-USE ON EACH SAMPLE POINT CONSIDERI 
1NG FLOODING POTENTIAL' I 

WRITEI6,701 ((LOUSE2li,JI 1 J::lrl41,I=l,l4J 
WRITE(6,64) 
WRITEI6,7121 

712 FORMAHT6, 1 EXPECTED NET RETURNS ON EACH SAMPLE POINT WITH SECOND B 
lEST LAND-USE IN VIEW OF POSSIBLE FLOODING' I 

WRITE(6,8ll IWPTUM2(1,J),J:::1,14J,I:::l,l41 
WRITEI6 0 64l 
WRITEI6,7151 

715 FORMATI1Hl,T6, 1 ACCUMULATEO ACRES OF EACH CROP WITH SECOND BFST 
llANO-USE' I 

\IORITE(6,6041 
~R!TEI6,6051 {(CROP(I,JJ,J:l,2l,LAND2(I,2Jvl""lrll)) 
WRITE(6,641 
WRITE(6,7l31 

713 FORMAT(T6~•VALUES FOR THIS CROSS-SECTION WITH SECOND BEST lAND-USE 
I' I 

WRITEI6,6141 
WRITEC0,6151 
WRITE ( 6,6161 TCVALZ, PCOS T 2, Fl D2 ,COPTU2 
WRITE(6,64J 
WRITE(6,7141 

114 FORMATIT6, 1 ACCUMULATED VALUES OVER All ANALYZED CROSS-SECTlONS WIT 
1H SECOND BEST LAND-USE' I 

WP:lTE(6,614J 
WRITEl6,6151 
WRITE I 6,6161 TTC VAZ, TPCOS2, TFLD2, TOPTU2 
WRITE(6,641 
WRITEI6,1l81 

718 FORto!AT(T6,cPRICE OF OPTIMUM LAND-USE THAT YIELDS NET RETURNS EQUAL 
lTO SECOND BEST LANO-USE'I 

WRITE ( 6 • 7191 ( ( CPRICE (I, J) ,J=l, 14 I, 1=1, 141 
719 FORMAT14X,14F8.31 

WRITE{6,641 
WRITE{6,804l 

804 FORMAT 11Hl 1 T'5, 1 PERCENTAGE DECREASE IN PRICE OF OPTIMUM LAND USE 
lREQUlREO FOR SOLUTION TO BE INDIFFERENT BETWEEN OPTIMUM AND SECOND 
2 BEST'I 

WRITE(6,B1 I ( lXPRICEC l,JJ ,J=1,141 ,I=l, 141 
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0860 
0861 
0862 

0361 
0864 
0865 
0866 
0867 
0.868 
0869 
0870 
0871 
0872 
0873 
0874 
087S 
0876 
0877 
0878 
0879 
0880 
0881 
0882 
0883 
0884 
0885 
0886 
0887 
0888 
0889 
0890 
0891 
0892 
0893 
0894 
0895 
0896 

0897 
089t; 
0899 
0900 
0901 
0902 
0903 
0904 
0905 
090A 
0901 
0908 
0909 
0910 
0911 
0912 
0913 
0914 
0915 
0916 
0917 
0918 
0919 
0920 

~RITEI0 1 641 
WRITE(6,805J 

805 FORMAHT4t'OISTRIBUTION BY CROSS SECTION ACREAGE OF PERCENT PRICE 
lDECl INE REQUIRED FDR OPTIMUM TO EQUAL SECOND REST LAND USE NET RET 
2URNS' I 

WRITE(6,8061 
806 FORMATIT6,~PERCENTAGE PRICE DECLINE R.EQUIREoe,qx,•ACREAGE~I 

WRITEI6,8071 
807 FORMAT<Ts,'TO AFF-ECT LAND USE SOLUTION'.l3X,'AFFECTED~I 

WRITE(6,808J PRICElf1) 
808 FORMAT(T18r' Q.,O - Oa50 1 ,16X.F8 .. U 

WRI TEl 6,8091 PRICE112l 
809 FORMAHTl8,~ 0.56- l.00 1 ,16X,F8.U 

WRITE:l6,8101 PRICE1131 
810 FORMAHTlBr' 1.01- 2.00'.16)(,FB.ll 

WRITEI6 9 8lll PRICEll41 
811 FORMATIT18r' 2 .. 01 - 3.00 1 ,l6X,F8.11 

WRlTEI6 1 8121 PRICE115l 
812 FORMAHT1B,• 3.01- 4Q00',16X,FB.tJ 

WR1TE!o,B131 PRICE1161 
813 FORMATIT18,~ 4~01- 5.00' r16X,F8ell 

WR[TEI6,814J PRICE1171 
814 FORMAT<Tl8, 1 5.01- 10.00'rl6X,f8ell 

WRITEI6 1 8151 PRICE1181 
815 FORMATITl8, 9 lO.Ol- 15.00 1 ,l6X..FB.U 

WRITEI6,8161 PRICEll';!l 
816 FORMATIT18,'15.01- 20G00 1 rl6XrF8~11 

WRITEI6,8171 PRiCE11101 
817 FOKMAT( Tl8, 1 20. 01 - 25.00 1 ,16X,F8.1) 

WRITE(6,8181 PRICElllll 
818 FORMATIT18r'25.01- 50 .. 00',16X,F8 .. 11 

WRITE(6,81'U PRICE1(121 
819 FOJ<..MAHT18 1 1 50.01 - 99o90' ,16X 1 F8 .. 11 

WRITEI0 1 8241 PRICE11131 
824FORMAHT18, 1 100 •,t6X,FB.ll 

Ji!RITEI6,64l 
WRITF!6,64) 
WRITEI6,82ll 

821 FORMAT<T4 1 'ACCU"1ULATEO OISTRIBUTICJN l!Y ACREAGE OF PERCENT PRICE OE 
!CLINE REIJUIREO FOR OPTIMUM TO f-QIIAL SECOND BEST LAND USE NET RETUR 
2NS' I 
WRITEI6~8061 

WRITEI6,8071 
WRITEI6 1 8081 PRICE21ll 
WRITE16r8091 PRICE2(21 
WR!TEI6,8LOI PRICE2131 
WRITfl6t81U PR{CE2t41 
WRITE(6,8l21 PRICE2151 
WRITEt6,8131 PRICE?I61 
WRITEI6 1 8141 PRICE211J 
WQ.ITEI6,8l5i PRICE21BJ 
WRITEI6,8161 PRICE2191 
WRITEI6,811J PRICE21101 
WRITE (6, 818) PR I CE2 (11) 

WRITEI6~8191 PRICE21121 
WRITEI6 1 824l PHICE2tl31 
~RITEit-,64l 

WRITE{6,5Bli 
'581 FORMATI1H1 ,20X,l2H CROP LEGEND I 

WRITE(6 1 5821 
582 FOI:tMAH4X,38H CROP NUMBER CROP IDENTIFICATIONt 

WRITEI6,5831 (I,ICROP(f,J) ,J=l,21,1:1,MAJ 
'583 FORMAT( 13X, 12 tl2X,2A4) 

GO TO 148 
STOP 
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APPENDIX C 

Preparing Input Data 

The two routines have similar data requirements. This section dis
cusses the input data for the General Routine in detail and indicates the 
changes necessary for the Optimizing Routine. 

Following a consistent organization of sample points enhances the 
preparation of sample point input data and reduces the likelihood of 
user error. The computational procedures use a matrix of sample points. 
This means that a sample point corresponds to a specific cell in a matrix 
and the different pieces of information applicable to the sample point, 
although entered in another matrix, must correspond to the same row 
and column (cell). 

The matrix size is limited to 14 rows and 14 columns (14 x 14). If 
the number of sample points in the cross section area exceeds the num
ber that can be accommodated, as it does in the hypothetical cross sec
tion shown in Appendix Figure III, the cross section area can be di
vided into two areas for analysis. 

Cross Section lA of Appendix Figure III is a matrix with 14 rows 
(the maximum number of rows programmed) and 10 columns (11 x 10). 
It is advantageous to impose a matrix over the flood plain in the form 
of matrix Cross Section lA, i.e., consider one continuous section of the 
flood plain even though several sample points lie outside the flood plain. 
Flood plain sample points included in Cross Section lB could be in
corporated into the Cross Section lA matrix by assigning them to non
flood plain point. This procedure is discouraged because it results in 
confusion of inputing data and reading the output. Therefore, the sample 
points in the top or first three rows of the aggregate cross section area 
are incorporated into a second matrix (Cross Section lB) which has three 
rows and eight columns. In the analysis, Cross Section lB is considered 
as a separate area from Cross Section lA and, hence, requires re-entering 
the data applicable to the cross section. Sample point matrix delinea
tion, as illustrated in Appendix Figure III is highly recommended and 
serves as a point of reference for the discussion later in this section on 
organizing input data. 

Alternative land uses considered in the analysis should also be 
numbered consecutively. This sequential ordering of crops is useful in 
organizing yield, price, and other information applicable to each crop. 
The rationale of this ordering and organization becomes apparent in the 
discussion of input data form and specification. 
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Cross Section I B 

Cross Section I A 

Left Hand 
Flood Plain 
Boundary 

APPENDIX FIGURE Ill. 

Right Hand 
Flood Plain 
Boundary 

Hypothetical Representation of a Portion of Flood 
Plain with Cross Section Area, Assigned Sample 
Points and Matrix Division Suggested to Imple
ment Analysis. 

The General Routine 
Input data for the General Routine can be divided into two groups. 

The first is general flood plain data, such as yield per acre, commodity 
price per unit, crop damage factors, and flood frequency. These general 
flood plain data are read one time only and applied to consecutive cross 
section areas. 

The second data group is cross section area data (station elevations, 
flood elevations) and sample point data (land use, productivity and loca
tion). After analyzing a cross section area, the. program returns to the 
beginning (it does not disturb general flood plain data) and reads data 
applicable to the next cross section area and associated sample points. 
This process continues until all cross section areas have been analyzed. 
Since the same data storage is used for consecutive cross section area 
analyses, this procedure permits analysis of all cross section areas (i.e., 
the total flood plain) in a single run and concurrently, several variables 
accumulated for the aggregate flood plain. 
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General Flood Plain Data Input Specifications 
Data applicable to the total flood plain are entered first and 

do not have to be repeated for each cross section area. The data must 
follow the organization and form discussed below. The organization of 
the input data deck is shown in Appendix Figure IV. Information to be 
punched in each card is discussed below. 

Number of Crops. The number of alternative agricultural land uses 
applicable to the flood plain is entered on the first data card in columns 
three and four (right justified.)22 The number of crops to be considered 

23 Right justified indicates the variable Yalue must be placed in the colmnns of the extreme 
right hand side of the data card columns reserved for the variable value. ·For example, a value 
"fio·r the number of crops considered ()If 1 through n must be placed in column 4 and for number 
of crops of 10 through 15 in columns ~ a1nd 4. If a value such ao;; 2 were placed in column 3, 
this would he read as 20 rather than 2. 

~10 
14 

Input Dota 

APPENDIX FIGURE IV. Input Data Stream for the General Routine 
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is limited to 15. For illustrative purposes, assume three crops are to be 
considered. The value 3 is punched in column 4 of the first card (see 
the example data code sheet at the end of this appendix). 

Crop Names. The name of the alternative crops to be considered 
is the second data input. Eight columns are allocated for each group. 
Therefore, the name of a crop must be eight or less letters. Crop I, 
wheat in the example, is placed in columns 1-8. The name cotton, crop 2, 
is placed in columns 9-16 and pasture, crop 3, is placed in columns 17-24. 
If eight or less crops are considered, only one data card for crop names 
is needed. For nine or more crops, a second card for crop names is used. 
The order in which the crops are named; i.e., wheat first, cotton second, 
and pasture third for the example, must be maintained for all other 
input data that applies to the crops, such as yield and price. 

Number of Flood Sizes. This data card contains the number of 
floods to be considered as representative of the distribution of floods in 
the flood plain. The value is entered in column four and the number 
of flood sizes selected cannot exceed eight. Eight alternative flood sizes 
are indicated for the example. (See Appendix Table II and the example 
coding sheet.) 

Number of Soil Productivity Groups. The number of soil produc
tivity groups that are to be considered for the flood plain is entered in 
column 3 and 4 (right justified) of this data card. The number of pro
ductivity groups is limited to I 0 and for the example is specified as 2. 

Number of Seasons. The number of seasons to be considered in cal
culating flood damages is entered in columns 3 and 4 of the next card 
(right justified). This is generally determined by the seasonal division of 
available crop damage factors. From l to 12 seasons can be considered. 
For example, 4 seasons are used in Appendix Table III and the example. 

Depth Increment Division. Crop damage factors typically apply to a 
specified inundation depth increment. In the example the increments 
are 0 to I foot, I to 3 feet, and 3 feet or more (see Appendix Table III). 
In this case there are 3 increments and 2 dividing points (I foot and 3 
feet). These dividing depths are entered on the next card, with the first 
division in columns l through 4, and the second in columns 5 through 8. 
A format of F4.l is used, which indicates that of the four columns re
served for each division depth, a decimal goes in the third column; i.e., 
the increment-dividing inundation depths are entered to the first decimal 
place. (See the example coding sheet.) If four increments were used, there 
would be three increment-dividing inundation depths. 

Annual Probability of Each Flood Size. A distribution of flood sizes 
is selected to represent the distribution of floods in the study area. This 
card is used to enter the probability of occurrence in any given year of 
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each flood siLe selected (eight flood sizes were selected in the example). 
The flood sizes are placed in order according to size, beginning with the 
most frequent or smallest flood size. Five columns are allocated for each 
flood's probability of occurrence and the probability is recorded to the 
third decimal place, i.e., an F5.3 format is used. (See Appendix Table II 
and the example coding sheet.) 

Crop Damage Factors. The next data cards are used for crop dam
age factors. The first card of this set is the damage factors applicable to 
crop one (wheat in the example) in the first inundation depth interval 
by season with the seasons conforming to a specified order (Spring, Sum
mer, Fall, and Winter in the example). This seasonal ordering, once set, 
must be maintained. There will be as many damage factors on a card 
as there are seasons considered (four in the example). Five columns are 
allocated for each damage factor with three decimal places, or an F5.3 
format. (See Appendix Table III and the example coding sheet.) The 
damage factors for crop one in the second inundation depth interval 
are recorded on the second card, etc. For the example there are 3 inunda
tion depth intervals so there are 3 cards for each crop. Crop damage 
factors for succeeding crops, maintaining the previous ordering of crops, 
follows the same organization as for crop one. Since the example has 3 
crops and 3 inundation depth intervals, nine cards are required to read 
all crop damage factors. (Only wheat is shown in the example coding 
sheet.) 

Seasonal Probability of Flood Occurrence. The seasons to be con
sidered in the analysis must be placed in order (as Spring, Summer, Fall, 
and Winter in the example) and this order maintained. For a flood 
that is to occur, there is some probability that it will occur in each of 
the designated seasons. (See Appendix Table IV.) The probability of a 
flood occurring in each season is entered on this card in the order that 
the seasons have been arranged. The probability of a flood in the first 
season (Spring for the example) is entered in columns l through 5, the 
second in columns 6 through 10, etc. The probability is entered to three 
decimal places (an F5.3 format). 

Crop Price per Unit. The price per unit for each crop is entered 
in the same order as previously established for the crops (wheat, cotton, 
and pasture in the example). Eight columns are reserved for each crop's 
price with 3 decimal places (an F8.3 format). If more than lO crops are 
considered, a second card is required for price data. 

Crop Yield. Crop yield per acre, with yield conforming to the unit 
specification used for prices above, is entered next. The first card of this 
set is yield for each crop, with the crop order as previously established, 
on the first productivity group or group one. Five columns are allocated 
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to the yield of each crop with yield given to 1 decimal place, i.e., an 
F5.l format is used. (See the example.) The second card is each crop's 
expected yield on the second productivity group, etc. There will be as 
many cards in this section of the input as there are productivity groups 
established. 

Computational Direction. Placing a 1 in column 2 of this card 
causes net returns to be calculated. Any other number in column 2 
causes the program to omit the net returns calculation. 

Cost of Production. If the previous card has a l in column 2, then 
cost of production for each crop on each productivity group must be in
cluded. Otherwise this data is not to be included. When net returns are 
to be calculated, production costs for crop one (wheat in the example) 
over each productivity group are punched in the first card. The produc
tion cost for crop one on the first productivity group is entered in 
columns 1 through 8 with 3 decimal places (an F8.3 format). Cost on 
productivity group two is entered in the next eight columns, etc. There 
will be as many cards as there are crops considered and each card will 
contain a crop's cost of production for each productivity group establish
ed. (See the example coding sheet.) 

Computer Directions. The next card is used to indicate if average 
annual flood damages for each sample point are to be outputed on punch 
cards. A 2 in column 2 is used to obtain punched data. If any other 
number appears, these data are not punched. 

Cross Section Area Data 

These data must be developed and punched for each cross section 
area analyzed. The data decks for each cross section area may be stacked 
and an entire flood plain analyzed in a single run. 

Check for Cross Section Area Data. The first card of the cross sec
tion area data indicates if data does follow. H the first 4 columns of this 
card have the word MORE then data does follow and is consequently 
reacl. If any word except MORE is on this card, this indicates no data 
follow and the computational procedure terminates. 

Cross Section Area N arne. The second card of the cross section area 
data is the name of the cross section. A name with up to 8 characters 
is permitted and is entered in the first 8 columns of the card. For ex
ample, in Appendix Figure III, two cross section areas are delineated. 
On the example coding sheet, the top cross section area, XSEClB, is 
used for illustrative purposes. 

Expansion Factor. The expansion factor or acres that each sample 
point represents is entered on this card in columns one through eight 
with three decimal places (an F8.3 format). In the example, the expan-
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sion factor is 5. Thus 5 is placed in column 4 and a decimal point m 
column 5. 

Number of Rows and Columns. The number of rows, in the cross 
section area matrix of sample points, is entered in columns l through 
4 (right justified) and the number of columns of the matrix is entered 
in columns 5 through 8. The example has 3 rows and 8 columns. (See 
Appendix Figure III and the example coding sheet.) 

Number of Cross Section Stations. The number of cross section ele
vation stations from the channel to the left flood plain boundary is en
tered in columns I through 4, right justified. (The number is 18 for 
the example.) The number of stations for the right side of the channel 
is entered in columns 5 through 8, right justified. (The example coded 
assumes 12 cross section stations to the right of the channel.) 

Cross Section Station Interval. The distance in feet between the 
cross section stations is entered on this card. Feet between stations on 
the left side is read in columns 1 through 4, right justified. The interval 
in feet for the right side is recorded in columns 5 through 8, right justi
fied. (Ten feet is assumed for the left side and 5 feet for the right side 
on the hypothetical cross section.) 

Channel Elevation. The elevation at the channel is recorded in 
columns l through 8 with one decimal place (an F8.1 format). 

Non-Flood Plain Elevation. The elevation selected that exceeds 
all of the flood elevations and that will be assigned to sample points 
outside the flood plain is recorded in columns 1 through 8 of this card 
using an F8.1 format. 

Station Elevations on Left Bank. This set of data is the elevation of 
each cross section station, beginning with the one nearest the channel. 
Eight columns are reserved for each station elevation with one decimal 
place (an F8.1 format). Ten station elevations can be entered on each 
card. Therefore, two data cards are required for the 18 stations in the 
example coded. (See Appendix Table I and example coding sheet.) If 
several stations fall on a linear segment of the cross section, only the 
elevation of the cross section stations at the beginning and end of the 
segment are required. The elevation of the intermediate stations may 
be left blank on the data cards and the program automatically calculates 
these blank station elevations. 

Station Elevations on Right Bank. The above procedure used for 
the left bank elevations is followed for the right bank elevations (see 
the example coding sheet). 

Elevation of Each Selected Flood Size. Elevation of the alternative 
flood sizes at the cross section are entered on one card, beginning with 
the elevation of the smallest flood size. Eight columns with one decimal 
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place (an F8.l format) are reserved for each elevation. (See Appendix 
Table II and the example coding sheet.) 

Sample Point Location. The coordinate location, relative to the 
channel and flood plain boundary, of the sample points is entered by 
row from the cross section area matrix. Eight columns with one decimal 
place (an F8.1 format) are reserved for each coordinate location. There
fore, 10 sample point locations are entered on one carcl. For example, 
sample point locations for Cross Section IB (XSECIB) of Appendix 
:Figure III are entered by beginning in the upper left hand comer and 
entering the location for the 8 sample points in row 1. Since 10 locations 
are read per card, the first 2 sample point locations of row 2 are also 
entered on card I. The second card contains the last 6 points of row 2 and 
the first 4 of row 3. The last card needed in this example contains the 
last 4 points of row 3. 

Consider Appendix Figure III and the task of coding the sample 
point locations in XSECIB. The first point in the upper left corner of 
the matrix (Point1 ,1) lies outside the upper cross section boundary. There
fore, this row and this point are included in the next cross section area 
analysis. Pointu is given a value of 2.0 in the XSEClB data which means 
an elevation that exceeds all the floods is assigned to the point (900.0 
feet in the example). Point1.3 is on the upper cross section boundary and 
can, therefore, be included in either the XSECiB analysis or in the 
analysis of the next cross section beyond XSECIB. Point1,3 must be in
cluded once as a flood plain point, but not more than once. It will, 
therefore, be given a value of 2.0 for one cross section area and a co
ordinate location for the other applicable cross section area. 

Point1 ,8 lies outside the flood plain and is, therefore, given a value 
of 2.0 the same as Pointu. Point3 ,1 lies on the flood plain boundary 
and is in turn given a value oi 1.0, which means it is assigned the ele
vation of the flood plain boundary at the cross section. 

The percent of the distance from the channel to the flood plain 
boundary must be determined for sample points in the flood plain. For 
example, Point2 ,4 lies 22.3 percent of the distance from the channel to 
the flood plain boundary. Since Point2 ,4 is left of the channel, this per
centage value is preceded by a l; i.e., a value of 122.3 is given to Point2,4• 

(See the example coding sheet.) The percentage value for sample point-; 
on the right side of the channel is preceded by a 2. Thus the value for 
Point2 ,6 is 250.6. 

Sample Point Land Use. Land use of each sample point is read by 
row, similar to location. However, only those points in the flood plain 
of the cross section area being analyLed are given a land use designation 
with all others left blauk. For example, Point1 ,1 of XSEClB is not in-
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eluded and is, therefore, zero or blank on the coding sheet. 
The preYious ordering of crops is used; i.e., a l refers to the first 

crop or wheat in the example, 2 to the second crop or cotton, 3 to the 
third land use or pasture, etc. Two columns arc reserved for each sample 
point's laud use. The entry must be right justified. On Point1 ,4 , a land 
use of 3 (pasture) is indicated on the example coding sheet. The land 
use for 40 sample points (in row order) is given on each card. For the 
example, XSECIB matrix has 24 sample points, so only one card is 
needed for land use. 

Sample Point Productivity Group. If only one productivity group 
is designated, this step is eliminated. For two or more productivity 
groups, however, the productivity group applicable to each sample point 
must be entered. The data are entered the same as for land use; i.e., by 
row order, 2 columns per sample point, with 40 sample points per card. 
Sample points not in the cross section area being analyzed are left blank 
or entered as a zero. (Point1,1 is zero in the example coding sheet.) The 
productivity group designated will correspond to the group ordering 
established when entering crop yield data by productivity group. For 
example, Pointu is in productivity group 2 and the land use pasture has 
an associated per acre yield of 3.0 AUM's. 

Data Printout Direction. The last piece of information required for 
a cross section area is a code indicating the quantity of data to be print· 
ed. A I in column 2 of this card directs the printing· of all general flood 
plain and cross section area input data as well as all model results. A 
I is recommended for the first cross section area of a flood plain that 
is analyzed. for successive cross section areas included in a single run, the 
general flood plain data printout serves no purpose. 

A 3 in column 2 causes the program to skip the input data printout 
for the general flood plain and to go directly to a printing of the input 
data for the cross section area being analyzed as well as model results. 
Other printout alternatives are available. A 'l causes the program to 
print only sample point input data and model results. A .? is used when 
only the model results are to be printed. For the second and succeeding 
cross section areas analyzed in a single run, a 3 or 4 for this card is re
commended. 

This concludes the input data required for a cross section area. The 
model continues by reading the next card. If it has MORE punched in 
columns 1 through 4, data for another cross section are entered in the 
sequence described above. 
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The Optimizing Routine 
Data inputs are similar for the General Routine and the Optimizing 

Routine. The organization of the input data deck for the Optimizing 
Routine is shown in Appendix Figure V. The following· discussion gives 
the changes in input data required to use this routine. 

General flood Plain Data 

Data inputs are the same through yield by productivity group in 
both routines. The next card after yield in the Optimizing Routine con
tains a code indicating if optimum land use by sample point is to be 
punched in cards so that it may be used in the General Routine. A 1 in 
mlumn 2 directs the computer to punch the cards. For the General 

' Yes or No 1 1 
Cro-ss Section Area 

Input Data 

APPENDIX FIGURE V. Input Data Stream for the Optimizing Routine 
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Model, this card is used to indicate if sample point net returns are to 
be calculated. 

The next card or cards in both routines refer to production cost 
per acre by crop and productivity group. In the General Routine, these 
cost data arc optional, depending on whether or not net returns are 
estimated. For the Optimizing Routine, production costs must be in
cluded and are not optional. 

The next card in the General Routine (whether or not to punch 
average annual flood damages by sample point) is deleted from the 
Optimizing Routine. Hence, production costs are the last input data 
applying to the general flood plain for the Optimizing Routine. 

Cross Section Area Data 

The only difference in cross section area input data between the 
two routines is that sample point land use is not specified in the Optimiz
ing Routine. Hence, sample point land use data cards are deleted from 
the input deck when using the Optimizing Routine. 

Coded Input Data Example 
This section provides an illustration of example input data correct

ly organized and coded for application of the General Routine. The code 
sheets contain· many of the data discussed earlier in this report and serve 
as an example for the discussion in this appendix. Code sheets normally 
contain 80 spaces, but have been cut to 60 columns for publication pur
poses. Hence, the data in columns 61 through 80 are not shown. 
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APPENDIX D 

The General and Optimizing Routine Output 
This appendix discusses the data that evolve from application of 

both the General and Optimizing Routines. The flood plain of a specific 
cross section area is used to illustrate the computer printout of the data. 
This printout begins on page 88. 

The study area was a part of the Nuyaka Creek flood plain located 
in Oklahoma. The watershed has been planned by the Soil Conservation 
Service of the Department of Agriculture and the project has been ap
proved by Congress for construction. Data developed for planning the 
watershed project were made available for this model through the cour
tesy of the Soil Conservation Service. Additional data. required were the 
designation of sample points, determination of the present land use (for 
the general model), appropriate productivity group, and coordinate loca
tion of each designated sample point. 

The computer printout of data used and some of the results are 
identical for both source programs. Therefore, discussion of only one 
printout, which is the same in both programs, is necessary. The sequence 
of data printout for the two programs is given below. An X indicates 
that the data are available from the specified program. In some cases 
(indicated by an X for both routines) the same information is available 
from both programs. 

Sequence of Data Printout for the Two Programs 

Data 

Name of Study area 
Crop damage factors 
Damage factors weighted 
Number of inundation depth intervals 
Actual inundation increments 
Number of productivity groups and crops 
Price per unit (crops) 
Yield by productivity group 
Gross value by crop and productivity group 
Production cost by crop and group 
Net returns by crop and productivity group 
Depth of inundation by flood size 
Acres inundated by flood size 
General cross section data 
Cross section station elevations 
Feet of flood olain 
Flood elevatio~s and frequency 
Sample point location 
land use by sample point 
Productivity group by sample point 
Percent damages are of gross returns 

----------------------
Continued-

General 
Routine 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Optimizing 
Routine 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
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Continued-

Data 

Sample Point Land Use Specified 
Per acre damages by flood size 
Damages by flood for acres represented by each sample point 
Average annual damages by sample point 
Accumulate average annual damages 
Crop legend 
Returns net of production costs and average annual flooding 
Accumulated net returns 
Flood plain acreage by net return increments 

Sample Point Land Use Not Specified 
Damages by crop and sample point 
Gross returns by crop and sample point 
RE·turns net of production costs and average 

annual flooding by crop and sample point 
Optimum land use by sample point 
Optimum land use expected net returns by sample point 
Acres of each optimum land use 
Optimum land use cost and return values 
Second best land use by sample point 
Second best land use expected net returns by sample point 
Acres of each second best land use 
Second best land use cost and return values 
Optimum land use price that nullifies the solution 
Percentage price decrease that nullifies the solution 
Acreage by percentage price decline increments 

that nullifies the solution 
Crop legend 

Computer Printout Common to Both Routines 

General 
Routine 

X 
X 
X 
X 
X 
X 
X 
X 

Optimizing 
Routine 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

This discussion emphasizes the data included in the printout of 
both routines (example of printout begins on page 88). Data printout, 
assuming all printout possible in the model is utilized (NCOSRE equals 
I), begins with the name of the cross section area under analysis or, in 
this case, N-8. Data applicable to the entire watershed follows the name 
of the cross section. Crop damage factors are the first set of data to be 
printed. For this analysis, only 3 seasons are considered; hence, all other 
seasons (4 through 12) have a zero factor. The first 3 rows of the damage 
factor matrix apply to crop I or wheat. The first row is the first depth 
increment, the second row the second increment, and the third row the 
third increment. Rows 4, 5, and 6 apply to crop 2 or oats for the 3 suc
cessive depth increments. Each three rows in succession, therefore, apply 
in turn to each of the 13 crops being considered. 

Crop damage factors, adjusted f6r seasonal probability of flooding, 
follow the crop damage factor matrix. The matrix contains a total of 39 
rows, 3 rows for each of the 13 crops under consideration. The ad just-
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ment coefficient or probability of flooding in season 1 is 0.594, season 
2 is 0.2'17 and season 3 is 0.159. 

Below the matrix of adjusted crop damage factors is a statement 
specifying that crop damage factors are given for 3 inundation depth 
increments. The increments are then listed and are (1) 0.0 to l.O foot, 
(2) 1.0 to 3.0 feet, and (3) 3.00 feet and greater. Next are the number 
of alternative productivity groups (4) and crops considered (13), price 
per unit for each crop considered, yield of each crop on each productivity 
group, and gross value assuming no flooding by crop for each productiv
ity group. The price per unit and yield by specific crop must be in the 
same measurement unit; i.e., bushel, pound, etc. Abbreviations for crop 
names apply to specific crops as follows: 

G. SORG 
B. PAST 
N. HAY 
WOOD PAST 
R. PAST 

Grain Sorghum 
Bermudagrass Pasture 
l'\ ative Hav 
vVoodland ·Pasture 
Native or Range Pasture 

The depth of inundation at each sample point is given for each 
of the 8 floods considered. Each sample point represents a specific num
ber of acres (5) at a specific location in the flood plain and, therefore, 
retains the same location in the cross section area matrix throughout 
the analysis. For example, flood plain represented by Sample Point 6,2 
is not flooded by the first 2 flood sizes but for the third flood, depth 
of inundation for Sample Point 6,2 is 0.67 feet, fourth flood 1.07 feet, 
fifth flood 1.57 feet, si)cth flood 2.07 feet, se\·enth flood 2.27 feet, and 
eighth flood 2.77 feet. For flood l, only 7 sample points are inundated 
as shown by positive depth of inundation values. Negative values indi
cate the sample point elevation exceeds the flood elevation. As the size 
of flood increase, as shown in sequential matrices, additional sample 
points flood and the level of inundation increases at sample points pre
viously flooded. There are 36 points with an entry of -3.00 for flood 
eight, indicating these points lie outside the flood plain. (The next two 
sections of printout, acres inundated by flood size for the cross section 
area and accumulated acres inundated for this and previous cross section 
areas, are only available as part of the output for the General Routine. 

Data applying to the cross section that represents the flood plain in 
which the sample points lie are a part of the printout of both programs. 
The sample point matrix consists of ll rows and 6 columns, eight floods 
are considered, the number of cross section stations in the flood plain 
on the left bank is 67 and on the right bank 53; the. channel elevation 
is 703.2 feet, an elevation exceeding the largest flood and which is assign
ed to sample points lying out of the flood plain is 725.0 feet; and the 
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interval between cross section stations is 20 feet on the left bank and 10 
feet on the right bank. 

A listing of each cross section station elevation on each bank is 
printed in sequence. Many of the station elevations printed were entered 
as zero since they fall on a linear cross section segment. The model, by 
interpolation, entered positive elevations for stations having zero eleva" 
tions as input data. On the right channel, elevation for stations 54 
through 67 are given as zero since there are only 53 cross section stations 
on the right bank. The feet of cross section in the flood plain on the 
left bank is 1,340 and on the right bank is 530. Next, the elevations of 
the 8 floods considered is printed along with the probability of occur
rence of a specific flood in any given year (flood weight). 

The next set of data printed is the characteristic of each sample 
point. First is the coordinate location of each sample point. A 2.0 indi" 
cates the sample point lies outside the flood plain. Sample points in the 
flood plain are given as percentage values 92.0, 92..5, R0.4, etc., but the 
percentage values are preceded by either a l or a 2 and read. 192.0, 
292.5, 180.4. When a 1 precedes the percentage value, the sample point 
lies on the left side of the channel and a 2 indicates the sample point 
lies on the right side of the channel. The value following the l or 2 is 
the percent of the distance the sample point lies from the channel to 
the flood plain edge. The next bit of output to be printed, sample point 
elevation, is derived from the sample point coordinate location and 
cross section station elevation data. The last sets of common data printed 
by both programs are the productivity group of each sample point and 
a crop legend. ] 'he crop legend indicates what crop the number code 
refers to; i.e., one to cotton, two to grain sorghum, etc. 

Data other than that discussed above are unique to one of the two 
routines. The following section discusses output unique to the general 
routine. This is followed by a discussion of the additional computer 
printout unique to the Optimizing Routine. 

Computer Printout Unique to the General Model 

Reviewing the sequence of data printout, the General Routine fol
lows the printout of inundation depth by flood size with a printing of 
acres inundated in the cross section area by each of the eight floods. 
Next, accumulated acres by each flood size for all cross section areas 
that have been analyzed are printed. ( ln the illustration only one cross 
section area, N-8, is analyzed so the accumulated acres of all cross sec
tion areas are the same as cross section area N-8.) 

Since sample point land usc is specified in the General Routine, the 
land use is presented following elevation of each sample point. A land 
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use of zero indicates the sample point lies outside the flood plain. Con
sidering sample point land use and productivity group, gross returns for 
the area represented by each sample point are printed. Next the sum
med returns for all sample point areas are printed; for N-8 it is $4,957.96. 
This is followed by the percent the average annual flood damages are of 
gross returns for the aggregate cross-section area ( 14.29 percent). Only 
one cross-section area is considered, so any aggregation over cross section 
areas will give the same results as cross section area N-8. 

The next portion of the General Routine printout presents flood 
damages by sample point. Per acre flood damages at each sample point 
are presented by flood (eight matrices arc required for this printout). 
These are followed by the flood damages on the acres represented by 
each sample point (3 in the example) for each flood considered. The 
values in these matrices present estimated damages by flood assuming 
the flood occurs. 

An estimate of expected annual flood damages by sample point is 
presented in the following matrix. Average annual flood damages for the 
N-8 sample points range from $0.49 to $170.11. The crop, productivity 
group, and average annual flood damages can be related for a sample 
point. for example, Sample Point 10, l has expected annual damages of 
$0.50, crop 12 (woodland pasture) is produced and the productivity 
group is l. Alternatively, Sample Point 4,4 has average annual flood 
damages of $53.50, crop '1 (soybeans) is produced and the productivity 
group is 2. 

The summed average annual flood damages over all sample points 
in the cross section area and for the study area ($708.73) are then printed. 
Since this is the only cross section area analyzed, the value for accumul
ated flood dam ages over all analyzed cross section areas is also $708.7 3. 

If desired by the researcher, returns net of production costs and 
average annual flood damages can be computed and printed by sample 
point after the crop legend. Sample points in the cross section area N -8 
have a net return ranging from a negative $110.63 to a positive $175.98. 
This provides additional information so that the researcher can consider 
land use, productivity group, associated average annual flood damages 
and expected llet returns. The total picture is often misinterpreted and 
misleading without this relationship between damages and net returns. 
For example, on many sample points the larger average annual flood 
damages are associated with the larger expected net returns. However, 
there are exceptions which can readily be identified; i.e., Sample Point 
6,4. 

Expected net returns are accumulated over the sample points and 
for cross section area N-8 amounts to $1,603.16. The last set of data to 
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be printed in the general model is the distribution of flood plain acre
·age by expected net return increments. Some 30 increments are pre
sented, but in this illustration only 7 apply. The largest acreage for one 
increment is 55 acres for the $7 .:'! l to $10.00 increment. The illustrative 
printout fron1 the General Model which includes the data above, IS 

presented below and is followed by the optimizing routine data dis-
CUSSlOn. 

NAME OF AND BEGINNING OF NEW C. ROSS-SECT l:JN AREA 
N-8 

OAT A APPL !CABLE TO ENTIRE ~ojA TERSHED 

CROP DAMAGE FACTORS APPLIED 
SEASON 

fIRST SECOND THIRD FOURTH F[FTH SIXTH SEVENTH fiGHTH NINTH TENTH ELEVENTH TWEl TH 
0.227 0.2H o. 118 o. 0 o. 0 o.o o. 0 0.0 0,0 o. 0 o,o o. 0 
o. 324 0.420 0.175 0,0 o.o o. 0 0,0 o,o o.o o. 0 o. 0 
0.428 o. 554 o. 226 o. 0 o.o o. 0 o,o o.o 0 .o o.o o. 0 
0.217 0.149 o.ooe o. 0 o.o o, 0 o. 0 o.o o.o o.o o.o o. 0 
0.362 0.324 o. Q35 o.o o.o 0.0 o,o 0 .o 0.0 o.o o.o o.o 
0.'<32 0.401 o. 061 o,o o.o o.o o.o o.o o,o o. 0 o.o 
0.213 0.260 o. 013 o.o o.o o.o o.o o.o o.o o.o o. 0 o,o 
o. 366 0.363 o. 053 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
0.424 0.642 o.on o. 0 o. 0 o. 0 0.0 o. 0 o.o o.o o. 0 o. 0 
o.zoo o. 310 o.oso o. 0 o. 0 o.o o.o o.o o.o o.o o.o o.o 
o. 310 0.43 0 o. oao o. 0 o. 0 o.o o.o 0 .o o.o o.o 
o. 400 0.515 0.120 o. 0 o. 0 o.o o. 0 o.o o.o 0 .o o.o o. 0 
o. 285 o.o 0.103 o.o o. 0 o.o o.o o.o o.o o.o o.o o. 0 
o. 504 0.024 0.268 o. 0 o. 0 o.o o.o o.o o.o o.o o.o o.o 
o. 751 o.on 0.608 o.o o.o o. 0 o.o o.o 0,0 o.o o.o o.o 
o. 309 0.016 0.104 o.o o.o 0. 0 o.o o.o o.o o,o o.o o. 0 
o. 609 O.O!ll 0.236 o. 0 o.o o. 0 o.o 0.0 o.o 0.0 0 .o o.o 
0.&68 0.103 o. 286 o. 0 o. 0 o.o o.o o.o o.o 0,0 o. 0 
o. 30'1 o. 016 0.104 o. 0 o. 0 o.o o.o o.o o.o o.o o.o o. 0 
o. 60<:1 0.081 o. 236 o. 0 o. 0 o. 0 o.o o. 0 o.o o.o o.o o. 0 
o. 668 o.l03 o. 286 o.o o.o o. 0 o.o o.o 0,0 o.o 0,0 o. 0 
0.255 0.318 o.ooa o. 0 o.o o. 0 o.o 0,0 o.o o.o 0.0 o. 0 
o. 338 o.sot o. 014 o.o o.o o. 0 o.o o.o o.o o.o 0,0 o,o 
o. 395 0.554 0.039 o.o o.o o. 0 o.o o. 0 o.o o.o o.o o. 0 
Oo102 o.064 0. Oil o.o o. 0 o. 0 o.o o.o o.o o.o o.o o. 0 
0.133 a. 0'19 0.030 o. 0 o.o o. 0 o.o o.o o.o o.o o. 0 
0.176 0.171 o. 06"3 o. 0 o. 0 o.o o.o o.o o.o o. 0 o.o o.o 
0.195 o. 077 o. 022 o. 0 o.o o.o o. 0 o. 0 o.o o.o o.o o.o 
o. 251 o.uz o. 014 o.o o.o o.o o.o o.o o.o 0.0 o,o o. 0 
o. 252 o .. zsa 0.123 o.o o.o o. 0 o.o 0 .o o.o o.o o.o o.o 
0.131 0.122 o. 006 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o 
o. 155 0.211 0.024 o. 0 o. 0 o. 0 o.o o.o o.o o.o o. 0 o.o 
o. 192 0.344 o.on o. 0 o.o o. 0 o.o o.o o.o o.o o.o o.o 
0.102 0.0&4 o. 011 o. 0 o.o o. 0 o. 0 o.o o.o 0 .o o.o o. 0 
o. 133 o. 099 o. 030 o. 0 o.o o. 0 o.o o. 0 o. 0 o.o o.o o. 0 
0.176 0.171 0.063 o. 0 o. 0 o. 0 o.o o.o o.o 0 .o o.o o. 0 
o.toz o. 064 OoOll o. 0 o. 0 o.o o.o o.o o.o u .o o.o o.o 
0. D3 0.099 o. 030 o. 0 o. 0 o. 0 o.o o.o o.o o.o o.o 0,0 
0.1?6 0.171 o. 063 o.o 0,0 o.o o.o 0 .o o.o o.o o.o o. 0 
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CROP DAMAGE FACTORS WEIGHTED FD' SfASONAL PROBABILITY oe 
SEASON 

F !R ST SECOND THIRD FOURTH FIFTH SIXTH SEVENTH EIGHTH 
o. 115 0.069 o. 019 o.o o.o o.o o.o o.o 
o.1n 0.103 0~028 o.o o.o o.o o.o o.o 
o. 254 0.136 o. 036 o.o o.o o.o o.o o.o 
0.129 o. 037 0.001 o.o o.o o.o o.o o.o 
o. 215 o. 080 0.006 o.o o. 0 o.o o.o o.o 
o. 257 0.099 0.010 0.0 o. 0 o. 0 o.o o.o 
o. 127 0~064 0.002 o. 0 o.o o. 0 o.o o.o 
o. 219 o .. o89 0.008 o. 0 o.o o. 0 o.o o.o 
o. 252 0.158 0.011 o. 0 o.o 0.0 o.o 
0.119 0.076 o.ooa o. 0 o. 0 o.o o.o 
0.184 Ool06 o. 013 0.0 o. 0 o. 0 o.o o.o 
o. 238 0.141 0 .ot<l o. 0 o. 0 o. 0 o.o o.o 
Ool69 o.o o. 016 o. 0 o. 0 o.o o.o 
Oo299 0.006 o. 043 o. 0 o.o o.o o.o 
0.">46 0.017 0.097 o. 0 o. 0 o.o o. 0 0.0 
o. 184 0.004 0.017 o. 0 o. 0 o.o o.o o.o 
o. 362 o. 020 0,038 o. 0 o. 0 o.o o.o o.o 
o. 397 o. 02 5 OoO't6 o. 0 0.0 o. 0 o.o o.o 
o. 184 o. 004 o.oi 1 o. 0 o. 0 o. 0 o.o o.o 
o. 362 0.020 0.038 o. 0 o. 0 o. 0 o.o o.o 
o. 397 0.025 o. 046 o.o o. 0 o.o 0 .o 
0.151 0.078 0.001 o. 0 o. 0 o. 0 o.o o.o 
o. 201 0.123 o. 002 o. 0 o. 0 o.o o.o 
o. 235 0,136 0.006 o. 0 o. 0 o. 0 o.o o.o 
o. 061 0.016 o.002 o. 0 o. 0 o.o o.o o.o 
o. 079 0.024 o. 005 o.o o.o o.o o.o o.o 
o. 105 0.042 0.010 o.o o.o o.o o.o 0.0 
0.116 0.019 0.004 o.o o.o o.o o.o o.o 
0.149 0.032 o. 012 o.o o.o o.o o.o o.o 
o. 150 o. 063 0.020 o.o o.o o.o o.o o.o 
o. 078 0.030 0.001 o.o o.o o.o o.o o.o 
0.092 o. 052 0.004 o.o o. 0 o.o o.o o.o 
o .. 114 0.085 o. 006 o.o o.o o.o o.o o.o 
o. 061 o. 016 0,002 o.o o.o o.o o.o o.o 
o. 079 0.024 o. 005 o.o o.o o.o o.o 0 .o 
o, 105 0.042 0.010 o.o o.o o.o o.o o.o 
0.061 0,016 0.002 o.o o.o o.o 0.0 0. 0 
o. 079 o. 024 o. 005 o.o o.o o.o o.o o.o 
o.to5 o. 042 0.010 o.o o.o o.o o.o o.o 

NUMBER OF INUNDATION DEPTH INHRVALS FOR DAMAGE FACTORS = 3 

INUNDATION INCREMENT51FEETI 
o.o - 1.0 
1.0 - 3.0 
3 0 0 AND GREATER 

PRODUCTIVITY GROUPS CONSIDERED 
4 

TOTAL CROPS CONSrDERED 
13 

NINTH 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

FLOODING 

TEt-.TH 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 

PRICE PER UNIT OF CROPS GROW"! 

ELEVENTH TWEL TH 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o. 0 
o.o o. 0 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
0.0 o.o 
o.o o. 0 
0.0 o. 0 

o.o 
o.o o. 0 

o. 0 
o. 0 o. 0 
o.o o. 0 
0.0 0.0 
o.o o.o 
o.o 
o.o o. 0 
o.o o. 0 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o 0.0 
o.o o.o 
o.o o. 0 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 

COTTON G. SOQ;G, CORN SOYBEANS WHEAT OATS BARLEY PEANUTS B.PAST, ALFALFA N, HAY WOOOPAST R,PAST, 
0,29 1,69 1 0 05 2.45 lo30 0.60 0,8') 10.00 2,50 22,00 22.00 2.50 2.50 OoO 

CROP YIELD ON EACH PRODUCTIVITY GROUP 
GROUP CROP 

COTTON G. SORGo C<l\N SOYBEANS WHEAT OATS BARL EV PEANUTS B. PAST, ALFALFA N. HAY WOODPAST RePAST. 
450.00 30o00 43.00 29.00 29.00 so.oo 40,00 15,00 10 20 4.'50 t.5o 0.70 2.10 
450.00 30,00 43.00 29.00 29.00 50.00 40,00 o.o 1. 20 4o50 1.50 0.70 2. 70 
360.00 25.00 36.00 26.00 26.00 48.00 38.00 18.00 7 0 20 3. 50 l. 20 0.60 2. 20 

o.o o.o o.o o.o o.o o. 0 o.o o.o 3. 20 o.o o.o o. 30 o. 80 
o. 0 o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o.o o.o o.o 
o.o o.o o.o o. 0 o. 0 o.o o.o o.o o.o o.o o.o o. 0 
o.o o.o o.o o. 0 o. 0 o.o o.o o.o o.o o.o o.o o. 0 o. 0 
o.o o.o o. 0 o. 0 o.o o.o o.o o.o o. 0 o.o o. 0 

q o.o o.o o.o o. 0 o.o o.o o.o o.o o. 0 o.o 0.0 o.o o. 0 
10 o.o o,o o. 0 o. 0 o.o o.o o.o o.o o.o o. 0 0.0 0.0 o. 0 

GROSS VALUE BY CROP 1N EACH PRODUCTIVITY GR.OUP 
GROUP CROP 

COTTON G. SORG. CORN SOYBEANS ~HEAT OATS BARLEY PEANUTS B,PAST. ALFALFA N • HAY WOOD PAST II;, r'AST .. 
1 129.60 50.70 45.15 71.05 37.70 30.00 34.00 150.00 18,00 99.00 33,00 1.75 6. 75 
z 129.60 so. 70 45, 15 71.05 3 7. 70 30.00 34.00 o.o 18.00 99QOO 3 3QOO 1.75 6. 75 
3 103.68 42.25 37.80 63.70 33.80 28.80 32.30 180.00 18.00 77.00 2 6,40 1. 'iO 5. 50 
4 o.o o. 0 0.0 o. 0 o.o 0.0 o.o o.o a.oo o.o o. 0 o. 75 2.00 
5 o.o o.o o. 0 o.o o. 0 o.o o.o o.o o.o o. 0 o.o o. 0 o. 0 
b o.o o.o o. 0 o.o o.o o.o o.o o.o o. 0 o. 0 o.o o. 0 o. 0 
7 o.o o.o o.o o.o o. 0 o.o o.o o.o o.o o. 0 o.a o.o o. 0 
a o.o o.o o. 0 o.o o. 0 o.o o.o o.o o.o o. 0 o.o 0.0 o. 0 
q o.o o.o o.a o.a a. o o.o o.o o.o o.o o.a o.o a. o a. a 

10 o. 0 o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o. 0 
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COMPUTED DEPTH OF INUNDATION BY EACH FLOOD 

-s.oo 
-a.oo 
-a. oo 
-8.00 
-8.00 
-8.00 
-8 .oo 
-8 .oo 
-2.07 
-2o 40 

1. ')9 
o.o 
o.o 
o. 0 

-6.70 
-6.70 
-6.70 
-6.70 
-6.70 
-6.70 
-6.70 
-6.70 
-0.11 
-1.10 

2o 89 
o.o 
o.o 
o.o 

-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5.10 
-5 .. 10 

0.83 
o. 50 
4, 49 
o.o 
o. 0 
o.o 

-4.70 
-4.70 
-4.70 
-4.70 
-4.70 
-4.70 
-4.70 
-4. 70 

1o23 
0,90 
4. 89 
o. 0 
o.o 
o.o 

-4.20 
-4.20 
-4.20 
-4.20 
-4.20 
-4.20 
-4.20 
-4.20 

1o73 
1.40 
5.39 
o. 0 
o. 0 
o. 0 

-3.70 
-3.70 
-3.70 
-3.70 
-3, 70 
-3. 70 
-3.70 
-3.70 

2. 2 3 
1,90 
5. 89 
o. 0 
o. 0 
o.o 

-a. oo 
-8.00 
-a. oo 
-8,00 
-'3, 00 
-2. 23 
-2. 43 

-2. 40 
6, 18 

-1. 80 
0. 0 
0. 0 
o. 0 

-6, 70 
-6. 70 
-6.70 
-6. 70 
-;,, 70 
-o. 93 
-1.13 
-1.10 
-1.10 

1. 48 
-o. 50 
o.o' 
o.o 
o.o 

-5. 10 
-5.10 
-5.10 
-5.10 
-5. 10 
0.67 
Oo47 
o. 50 
o. 50 
9, 08 
1. 10 
o. 0 
o. 0 
o. 0 

-4. 70 
-4.70 
-'•· 10 
-4. 70 
-4.70 
l. 07 
o. 87 
o. 90 
o. 90 
q. 48 
1. 50 
o. 0 
o.o 
o.o 

-4.20 
-4.20 
-4.20 
-4. 20 
-4.20 

1o 57 
1. 31 
lo40 
1. 40 
'1. G8 
2. 00 
o. c 
0. c 
o. c 

-3. 70 
-'I. 70 
- -~. ?0 

- "· 70 
- -~. 70 

2. 07 
1,R7 
1. 90 
1. qo 

10. ~8 
2. 50 
o. c 
o. 0 
o. 0 

-s.oo 
-8.00 
-8.oo 
-1.26 
-2.47 
-2.40 

1. 28 
-o. 53 

2. 08 
-a. 00 
-2.24 

o. 0 

-o. 10 
-6, 70 
-&. 70 
0,04 

-1.17 
-1.10 

2. 58 
0.11 
3o 38 

-6,70 
-0.94 
o. 0 
o.o 
o.o 

-5.10 
-5.10 
-5.10 

1o64 
o. 43 
0.50 
4.18 
2. 37 
4. 98 

-5. 10 
o. 6& 
o. 0 
o.o 
0. 0 

-4. 70 
- 1•. 70 
-4. 70 

2. 04 
0. 83 
o. 90 
4. 58 
2. 77 
5. 38 

-4.70 
1. 06 
o. 0 
o.o 
o. 0 

-<t. 20 
-ot.. 20 
-4.20 

2. 54 
1. 33 
1. 40 
s. 08 
3.27 
5. 88 

-4.20 
1. 56 
o. 0 
o. 0 
o. 0 

- J. 70 
-3. 70 
-3. 70 

), 04 
1.83 
1. 90 
'·58 
3. 77 
&. 38 

70 

o. 0 
o.o 

-8.00 
-8.00 
-1.44 
-2.40 

1.52 
1.51 

-1.130 
-2.01 
-8.00 
-a. oo 
-fl. 00 

o.o 
o. 0 

-6.70 
-6,70 
-0.14 
-1.10 

2. ~ 2 
2. 81 

-a. so 
-o. 71 
-6.70 
-6.70 
-6.70 

o.o 
o.o 
o.o 

-5.10 
-5.10 

1.46 
o. 50 
4.42 
4.41 
lo10 

-5.10 
-5.10 
-5.10 

o. 0 
a. a 
o. 0 

1. 29 
-4.70 
-4.70 
-4.70 

o.o 
o.o 
o.o 

-4.20 
-4.20 

2· 36 
1o40 
5. 32 
5.31 
2.00 
1o7'1 

-4.20 
-4.20 
-4.20 

o. 0 
o. 0 
o.o 

-3.70 
-3.70 

2. R6 
1. c;o 
'>.82 
5,f:\1 

2. '>0 
2. 29 

-3.70 
-3,70 

o. 0 
o. 0 
o.o 

FLCOD ONE 
-8,00 -1,80 
-2.54 -2.41 

2.02 -8.00 
-1.59 -8.00 
-1.77 -8.00 
-1.80 -8.oo 
-2.03 -8,00 
-8.00 -8.oo 
-8.00 -8.00 
-8.00 -8.00 
-8.00 -8.00 
o.o o.o 
o.o o.o 
o. 0 o.o 

FLOOD T looiO 
-6.10 -o. so 
-1.24 -1.11 

3, 32 -6.70 
-o. 29 -6. 10 
-0.47 -6.70 
-0,50 -6.70 
-o. 73 -&, 10 
-6.70 -6.70 
-6.70 -6.70 
-6.70 -6.70 
-6.70 -6 .. 70 

o. 0 o.o 
o. 0 o. 0 
o. 0 o. 0 

FLOOD THREE 
-5.10 1.10 

0.36 0.49 
4 .. 92 -5.10 
1.31 -5.10 
1.13 -5. 10 
1.10 -5.10 
0.87 -5.10 

-5.10 -5.10 
-5.10 -5.10 
-5.10 -5.10 
-5.10 -5. 10 
o.o o.o 
o.o o.o 
OeO OoO 

FLOOD FOUR 
-4.70 1,50 

0.76 0.89 
5.32 -4.70 
1.11 -4.70 
1.53 -4.70 
lo50 -4,70 
1.27 -4.70 

-4.70 -4.70 
-4.70 -4.70 
-4.70 -4.70 
-4.70 -4.70 

o. 0 o. 0 
o.o o. 0 
o.o o.o 

FLOOD l-IVE 
-4.20 2. 00 

1.26 l.H 
<;. 82 -4. 20 
2. 21 -4,20 
2.03 -4,20 
2,00 -4.20 
1. 77 -4.20 

-4.20 -4.20 
-4.20 -4.20 
-4.20 -4.20 
-4.20 -4.20 
o. 0 o. 0 
0.0 o.o 
o.o o.o 

FLOOD SIX 
-3.70 2. 50 

1. 76 1. 89 
6.32 -1.70 
2.11 -3.70 
2. "i1 -1.70 
2.50 -3.70 
2.21 -3.70 

-3.70 -J.70 
-3.70 -3.70 
-3.70 -3.70 
-3.70 -3.70 
o.o o.o 
o.o o. 0 
o. 0 o. 0 

o. 0 
o. 0 
o. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
o. 0 
o.o 
o. 0 
o.o 

o.o 
o. 0 
o. 0 
o. 0 
o.o 
o.o 
o. 0 
o. 0 
o.o 
o. 0 
o. 0 
o.o 
o.o 
o. 0 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o. 0 
0 .o 
o.o 
o. 0 
o.o 
o. 0 
o. 0 
o. 0 
o. 0 

o. 0 
o. 0 
o. 0 
o.o 

o. 0 
o. 0 
o. 0 
o.o 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o.o 

o.o 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o.o 
0.0 
o. 0 
o. 0 

o. 0 
o.o 
o. 0 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
o. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
0.0 
o.o 
o. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o. 0 
o. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
o.o 
o. 0 
0 .o 
o. 0 
o. 0 
0. 0 

o. 0 
o. 0 
0. 0 
o. 0 
o. 0 
o. 0 
o.o 
o. 0 
o.o 
o. 0 
a .a 
0.0 
o. 0 
a·. o 

o.o 
o. 0 
o. 0 
o.o 
o.o 
o.o 
o.o 
o. 0 
o.o 
o.o 
o. 0 
o. 0 
0 .o 
a. o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.a 
o. 0 
o.o 
0 .o 
o. 0 
o.o 
a.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
o.a 
o.o 
o.a 
o.o 
a.o 

o.o 
o.o 
0 .o 
0 .o 
0 .o 
o.o 
o. 0 
0 .o 
0 .o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
0.0 
o.o 
o.o 
0 .o 
o.o 
o.o 
o.o 
o.o 
o.o 

0 .o 
o.o 

0 .o 
0,:"1 

r1.n 

D ,0 

o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o. 0 
0 .o 
o.o 
o.o 
0.0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o.o 

0.0 
o.o 
o.o 
0.0 
o. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
o. 0 
o. 0 
o. 0 

o. 0 
o.o 
o.o 

o. 0 
o. 0 
o. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
o.o 
0 .o 
o.o 
o. 0 
o. 0 
o. 0 
0. 0 

0. 0 
0.0 

o. 0 
o.o 

o. 0 
0. 0 
o. 0 
1). 0 
o. 0 
o. 0 
o. 0 
o.o 
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o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
o. 0 
o.o 
0.0 
o.o 
0.0 
o.o 
0.0 
o. 0 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

·J. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o.o 
o.o 
o. 0 
o.o 
0.0 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
0.0 
o. 0 
o. 0 

n.o 
~e. 0 
o. 0 
0.0 
o. 0 
o.o 
0,0 
o. 0 
o.o 
o. 0 
o. 0 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0 .o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0 .o 
o.o 
o.o 
o.o 
o,o 

o.o 
o.o 
a.o 
o.o 
o.o 

o.o 
o. 0 
o.o 
o.o 
o.o 
o.o 
o. 0 
o.o 

o. 0 
o.o 
0.0 
o.o 
o. 0 
o. 0 
o.o 
o. 0 
o. 0 
o. 0 
o .. n 
0 .o 
o. 0 
o. 0 

0. 0 
o. 0 
o. 0 
0 .o 
:>.o 
o. 0 
'), 0 
o.o 
o. 0 
o. 0 
o.o 
o.o 
o. 0 
o. 0 

o.o 
o.o 
o.o 
o.o 
;o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
o. 0 
o. 0 
0.0 

o.o 
o.o 
o. 0 

o.o 
0. 0 
0. 0 
o. 0 
0.0 
o. 0 
o. 0 
o.o 
o. 0 
o.o 

o. 0 
o. 0 
o. 0 
o.o 
o.o 
o.o 
o.o 
o. 0 
o. 0 

o. 0 
o.o 
o. 0 
o. 0 
o. 0 

o. 0 
o.o 
o.o 
o.o 
o. 0 
o.o 
o. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
Q.O 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o.o 
o.o 
o.o 
o.o 
o. 0 
o.o 
o.o 
o.o 
o. 0 

o. 0 
o. 0 
o.o 
o.o 
o. 0 
o.o 
o.o 
o. 0 
o. 0 
o.o 
o. 0 
o.o 
o.o 

0.0 
o. 0 
o. 0 
o. 0 
o.o 
o. 0 
o.o 
o.o 
0.0 
o.o 
0.0 
o. 0 
o. 0 
o. 0 



FLOOD SEVEN 
-3.50 -3. 50 -3.50 -3.50 -3.50 2.10 o.o o.o o.o o. 0 o.o o.o o.o o.o 
-3.50 -3.50 -3.50 -3.50 1.96 2.09 o.o o.o o.o 0.0 o.o o.o o.o o.o 
-1.50 -3.50 -3.50 3.06 6.52 -3.50 o.o o.o 0.0 o.o o.o o.o o.o 
-3.50 -3.50 3.24 2.10 2.91 -3.50 o. 0 o.o o.o o.o o.o o.o o.o o.o 
-3.50 -3.50 2.03 6.02 2.13 -3.50 o.o o.o o.o o.o o.o o.o o.o o.o 
-3.50 2.27 2.10 6.01 2.10 -3.50 o. 0 o.o o.o o.o o.o o.o o.o o.o 
-3.50 2. 07 5.78 2.10 2.47 -3.50 o.o o.o o.o o.o o.o o.o o.o o.o 
-3.50 2.10 3.97 2.49 -3.50 -3.50 o.o o.o o.o o.o 0.0 o.o 0.0 o.o 

2.43 2.10 o.5B -3.50 -3.50 -3.50 o. 0 o.o o.o o.o o.o o.o o.o o.o 
2.10 10.68 -3.50 -3.50 -3.50 -3.50 o.o o.o o.o o.o o.o o. 0 o.o o.o 
6.09 2.10 z. 26 -3.50 -3.50 -3.50 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o 0.0 o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 
o.o o.o o.o o.o o.o o. 0 o.o o.o o.o o.o o.o 0.0 o.o 0.0 

FLOOD EIGHT 
-3.00 -3.00 -).00 -3.00 -3.00 3. 20 o.o o.o o.o o.o o.o o.o o.o o.o 
-3.00 -3.00 -3.00 -3.00 2.46 2.59 o.o o.o o.o o.o o.o o.o o.o o. 0 
-3.00 -3.00 -3.00 3.56 1.02 -3.00 0.0 o.o o.o o.o o.o 0.0 o.o o.o 

-3.00 3.74 2.60 3.41 -3.00 o.o o. 0 o.o o.o o.o o.o o.o o.o 
-3.00 -3.00 2.53 6. 52 3.23 -~. 00 0.0 o.o o.o o.o o.o o.o 0.0 o.o 
-~. 00 '2.77 2.60 6.51 3.20 -'3. 00 o.o o.o o.o o.o o.o o.o o.o o.o 
-3.00 2.57 6. 28 3.20 2.97 -3.00 o.o o.o o.o o.o o.o o.o o.o o.o 
-3.00 2. 60 4. 47 2.99 -3.00 -3.00 o.o o.o o.o o.o o.o o.o o.o o.o 

2.93 2. 60 7. 08 -3.00 -3.00 -3.00 o.o o.o o.o o.o o.o o. 0 o.o o.o 
2.60 11. 18 -3.00 -3.00 -3.00 -3.00 0.0 o.o o.o o.o o.o o.o o.o o.o 
6. 59 J. 20 2.76 -3.00 -3.00 -3.00 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 0.0 o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o 

o.o o.o o.o o.o o.o o.o 0.0 0.0 o.o o.o o.o o.o o.o 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

ACRES INUNDATED BY EACH FLOOD FOR THIS CROSS-SECT! ON A~EA 

FLOOD ACRES INUNDATED 
1 35.0 
2 45.0 

150.0 
150.0 
150.0 
150.0 
l5D.O 
150.0 

ACCUMULATED ACRES I NUNDA TEO FOR THIS ANO PREVIOUS CROSS-SF:CTIQfll AREAS 

FLOOD ACRES INUNDATED 
1 35.0 
2 45.0 
3 150.0 

ROiolS 
11 

150.0 
150.0 
150.0 
150.0 
150.0 

COLUMNS 
6 

FLOODS 

CROSS SECTION STATTON ELEVATIONS 
STATTON NUMBER LEFT STATIONS 

1 712. 0 
2 115.4 
3 115.7 
4 715.7 

715.8 
715.6 
715.4 
715.2 

9 715.0 
10 714.8 
11 715.6 
12 716.5 
l3 717.3 
14 718.2 
15 722.3 
16 719.4 
17 719.4 
18 719.4 
19 719.4 
20 719.4 
21 719.4 
22 719.4 
23 719.4 
24 719.4 
25 719.4 
26 719.4 
27 719.4 
28 719.4 
29 119.4 
30 719.4 
31 719.4 
32 719.5 
33 719.5 
34 119.6 
35 719.6 
36 719.5 
37 719.5 

GENERAL CROSS-SECTION DATA 
LSTATIONS RSTATIONS (ELEVATION XElEVATTON LffllTERVAL RTNTERVAL 

67 53 703.2 725.0 20 10 

RIGHT STATIONS 
706.5 
111.0 
713.0 
716.3 
718.5 
718.'1 
119.3 
719.1 
719.0 
718.8 
118.8 
718.8 
718.8 
718.8 
718.8 
718.8 
718.8 
718.8 
718.8 
718.8 
718.7 
7Ul.6 
718.6 
718.5 
718.4 
71Bo3 
718.3 
718.2 
718.1 
118.7 
718.7 
118.8 
718.8 
718.9 
718.9 
718.9 
719.0 

Estimating Agricultural Flood Damage 91 



71 q~ 4 71'l.O 
719.4 7lq.l 

40 719. ~ 71 q,l 

" 719. 3 719. 1 
41 719.3 719.2 

" 719. 4 719.2 
719,4 71 Y, 3 

45 71 "· 4 719.' 
71<1,1 71 9, :~ 

4 7 718.8 719,4 
48 718.4 7l'L'• 
49 718.1 71<J,5 
50 /l 7. 8 
51 ll1. 5 7?Q,t, 

51 7l 7.1 721.3 
717.7 722.2 

54 718, 1 o.o 
55 718.6 o. 0 
% 1l 9. 0 o. 0 
57 nq. z o. 0 
58 719.4 o. 0 

119,6 o.o 
60 719.7 o.o 
61 7l 'l. 9 o. 0 
62 720.1 o. 0 

7211. 1 o. 0 
64 720,7 
65 721.1 

7?l. 6 o. 0 
67 7?2.? 

FEET FROM CHANNEL TO ~LOOOPLAlN BOUNDARY AT CROSS-SECftON 

FLOOD NUMBER 
l 
2 
3 

LEFT BANK RIGHT BANK 
530.0 

FLOOD ELEVATtoN 
717.0 
718.3 
nq,9 
720. 3 
720. B 
721.3 
721.5 
722.0 

CHARACTERISTICS OF EACH SA""LE POINT 

FLOOD WEIGHT 
2.00 
t.oo 
o. 33 
o. 20 
0.10 
0.04 
0.02 
0~01 

SAMPU POINT Cnll'<.OINANT LOCATION 
z.o 2,0 z.o 2. 0 2. 0 236,6 o. 0 o. 0 o.o o.o 
1 .o z.o 1.0 z. 0 150,0 290.0 o.o o. 0 o. 0 o.o 
2. 0 2.0 2.0 171.7 l 02.8 2.0 o.o o. 0 o.o o.o 
2.0 z.o 181,0 133.3 242,8 2.0 o. 0 o. 0 o.o o.o 
2.0 2.0 155.5 103.4 260.0 2.0 0.0 o.o o.o o.o 
z.o 18 '5,4 133.6 109.8 228.2 2.0 o.o o. 0 o.o o.o 
2 .o 156.4 105.1 232.0 272.3 2.0 o.o o. 0 o.o o.o 
2.0 14 3,5 208.6 271.4 1. 0 2.0 o.o o.o o.o o.o 

16 e. 7 12 q,'j 114.0 2. 0 z. 0 2.0 o.o o.o o.o o.o 
133.3 203.7 

2 ·' 
2.0 2. 0 2. 0 o.o o. 0 0. 0 o.o 

116.0 22 1.2 2g z. o z.o 2. 0 z.o o.o o.o 0. 0 o.o 
o.o a. o o. 0 o. 0 o.o r],Q o.o o. 0 o. c 
0 .o o. 0 0 .o o. 0 o. 0 o.o :1 .o o.o 0. (] u.o 
o.o o. 0 o.o o.o o.o o. 0 o.o 0.:) o. 0 

SA"' PL~ POl Nt t'LEVATIIJN 
725.0 72 5. 0 72 5. 0 725.0 725.0 718.8 o.a o.o o. 0 
725.0 72 o:.o 72 5. 0 71Q. 5 71 q .4 o. 0 o.o 0 .o o. () 
725.0 72 s. 0 12 5. 0 718.4 715.0 725.0 o.:J o. 0 0. 0 
725.0 72 5. 0 718.3 119.4 718.6 725.0 o. 0 0. 0 o.o 
725.0 72 5.0 71 <J. 5 715.5 71~. fl 7? 5. 0 o. 0 o. 0 0. 0 
725.0 719.2 71 Q. 4 7l ::.. 5 718.8 72 5. 0 o. 0 0.0 0. 0 1), 0 
725.0 719.4 71 ~. 7 718. A 119.0 725.0 o.o o. 0 o. 0 o.o 
725.0 71 G,4 717.5 719.0 725.0 725.0 o.o o. 0 0 .o 0.0 
719. 1 719.4 714.9 725.0 725.0 725.0 o.o o. 0 0 .o o.o 
71'1.4 71 o. fl 725.0 725.0 725.0 725,0 o.o o. 0 o.o o.o 
715,4 718. fl 719.2 725.0 725.0 725.0 o,o o.o 0 .o o.o 

o.o o.o o.o o. 0 o.o o.o o.o o. 0 o.o o.o 
0 .o o.o o.o o.o o.o o.o o.o o. 0 o. 0 o.o 
o. 0 o. 0 o.o o. 0 o. 0 o.o o.o o.o 0.0 o.o 
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o.o o.o o.o o. 0 
o. 0 o.o o.o o. 0 
o. 0 0 .o o.o o. 0 
o. 0 o.o o. 0 o. 0 
o. 0 o. 0 o.o o. 0 
o.o o. 0 o.o o. 0 
o. 0 o. 0 o.o o. 0 
o.o o.o o.o o. 0 
o. 0 0.0 o.o o.o 
o.o o. 0 o. 0 o. 0 
o. 0 o. 0 o. 0 o. 0 
o.o o. 0 o. 0 o. 0 
o.o o. 0 o. 0 o. 0 
o. 0 o. f) o.o o.o 

o. 0 o.o o. 0 o.o 
o. 0 o.o o. 0 o.o 
o. 0 o.o o.o o.o 
o.o o.o 0.0 o.o 
o.o o.o 0. 0 o.o 
o.o 0.0 0.0 o.o 
o. 0 o. 0 0. 0 o.o 
o.o o. 0 o.o o.o 
o.o o. 0 o.o 0.0 
o. 0 o. 0 o.o o.o 
o. 0 o. 0 o.o o.o 
o. 0 o.o o.o o.o 
o. 0 o. 0 o.o o. 0 
o. 0 o. 0 o.o o.o 



CROP PRODUCED ON tAC'-! SAMPLE PDfNT 
0 0 0 0 0 ll 0 0 
0 0 0 0 13 12 0 0 
0 0 0 l2 l2 0 0 0 
0 0 4 lZ 0 0 
0 c lO l2 l2 0 0 
0 lO 3 3 l2 c 0 
0 IO l2 IO I 0 0 0 
0 lO lZ IO 0 0 0 

IZ l2 l2 0 0 0 0 
l2 l2 0 0 0 0 
l2 I2 l2 0 

0 0 0 
0 0 0 
0 0 0 

PROO\JCTIVITY GROUP OF EACH SAMPLE PCINT 
0 0 0 1 0 0 0 0 
0 {l 0 l 0 0 0 0 
0 0 2 0 0 0 0 0 
0 0 2 0 0 0 
0 0 I 0 0 0 

l l 
2 

PETURNS ON 
o. c 
o. 0 
o. 0 

o. 0 o. 0 
0 .o o. 0 
o.o 4<f5. oa 

0 0 0 
0 
0 
0 

0 
0 
0 

ACRES Rt'PRESENTEO BY 
o.o o.o 
0 .o o. 0 
o.o s. 75 

495. 00 355,25 
495. 00 s. 75 
225.75 225. 75 

EACH 
o.o 

33.75 
8.75 
8. 75 
8. 75 
s. 7'5 

o.o 495. 00 l:l. 75 495. ao 495, ao 
o.o 49'5. ao 8. 75 495.00 o.o 
s. 75 s. 75 8,7'> o.o o.o 
s. 75 s. 75 0. 0 o. 0 o. 0 
8. 7S 8. 75 s. 75 o.o o.o 
0,0 o. 0 o. o. o.o o.o 
o.o o. 0 o. 0 o.o o.o 
o.o o. 0 0 .o o.o o.o 

SAMPLE Pfl!NT JiliiH ' GtVEN 
8. 75 o.o o.o 
8, 7S o.o o.o 
o.o o.o o.o 
o.o o.o o. 0 
o.o o.o o.o 
o.o 0. 0 o. 0 
o. 0 o.o o. 0 
0,0 0 .o o.o 
0.0 0 .o o.o 
o.o o.o o.o 
0 .o o.o o.o 

o.o o.o 
o.o 0.0 o.o 
o.o 0 .o o.o 

GROSS RETURNS FOR ENTIRE CROSS-SECTION ASSUMING NO fl00l1JNG DAMAf,ES 
4957.96 

ACCUMULATED GROSS RETURNS FOR THIS AND PRFVlOUS CROSS-SECTlONS 
495 7. 96 

LANO USE 
o. 0 o. 0 o. 0 
o.o o. 0 o.o 
o. 0 o. 0 o.o 
o. 0 o.o o. 0 
o. 0 o.o 0 .o 
0, 0 o.o 0.0 

o. 0 o.o 
o. 0 o.o o. 0 
o. 0 o.o o.o 
o. 0 o. 0 o.o 
o.o o.o 0.() 
o. 0 0.0 0,0 
o. 0 o. 0 0 .o 
o.o o.o 

PERCENT AVERAGE ANNUAl FLOODING DAMAGES ARE OF GROSS RETURNS WITH NO f-LOODING FOR CROSS-SECTION 
14.29 

PERCENT ACCUMULATED AVERAGE ANNUAL DAMAGF.S ARE OF ACCU~ULATEO GROSS ~fTURNS WITH NO FLCODING 
14.29 

0 AMAGES FR'J.~ EACH FLOOD ON EACH SA~PL E POINT ON ' PER AC'l.E BAS IS 

FL 000 ONE 

o.o 0. 0 J,O o. 0 o.o o.o o. 0 o.o o.o o. 0 o. 0 o.o 
o.o 0. 0 o. 0 o.o o. 0 o.o o,o 0. 0 o.o o. 0 0,0 o.o 
o.o o. 0 o. 0 -J. 0 0.19 o. 0 a~ o o. 0 o.o o.o 0,0 o.o 
o. 0 o. 0 o.o o. 0 o. 0 o.o o. 0 o. 0 0.0 o.o o.o o. 0 

o. 0 o. c o. 0 a.l 7 o. 0 o.o o.o o.o o.o o.o o.o o.o 
o. 0 o. 0 o.o 1?.47 o. 0 o.o o. 0 o,o o.o o.o o.o o. 0 
o. 0 o. 0 a. 16 o. 0 o. 0 o. a 0.0 0.0 0.0 o.o o.o o. 0 
o.o 0, 0 o. 0 o.o o.o o. 0 o.o o. 0 o.o o.o o.o o.o 
0,0 o. 0 o. za o.o o. 0 o. 0 o.o o. 0 o.o 0,0 o.o o.o 
o.o o. 27 o. 0 o. 0 0,0 0,0 o.o o. 0 0.0 0.0 o. 0 o.o 
o. 17 o. c ,J.o o.o o.o o. 0 o. 0 o. 0 o.o o.o o. 0 o.o 
o. 0 o. 0 o. 0 o. 0 o.o 0.0 o. 0 o. 0 o.o o. 0 o.o o.o 
o. 0 o. 0 o. 0 a.o o. 0 o. 0 o.o a. o o.o o.o 0.0 o. 0 
o.o o.o o. 0 o.o o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o. 0 

o, 0 
o.o 
o. 0 
o. 0 
o.o 
a. o 
o. 0 
o. 0 
o. 0 
o. 0 
Q.!J 
o. 0 
0,0 
o. 0 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
o.o 
o.o 
o. 0 
o. 0 
o. 0 
o.o 

Estimating Agricultural Flood Damage 

o. 0 
Q, 0 
o.o 
0._0 
n, o 
o. 0 
o. 0 
o.o 
o.o 
o. 0 
o.o 
o.o 
o. 0 
o.o 

0, 0 
o. 0 
o.o 
o,o 
o.o 
o.o 
o.o 
0.0 
0,0 
o.o 
o. 0 
o. 0 
o. 0 
o. 0 
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o. 0 o. 0 
o.o o. 0 
o.o o.o 
o.o o. 0 
o, 0 
o.o 0. 0 
o. 0 u. c 
o.o o. c 
o. 0 o. 0 
o.o o.21 
o. 26 o. a 
o. o o. a 
o. 0 u. 0 
o. 0 o. 0 

0.0 o. 0 
o. 0 o. 0 
o.o o. c 
o. 0 0. 0 
o.o 
o. 0 14. 32 
o.o 12.80 
o.o 13.69 
0.15 o. 14 
o. 14 o. 27 
0.27 0.16 
o.o 
o. 0 0. 0 
o. 0 0. c 

o. 0 o. 0 
o.o 0. 0 
o.o o. 0 
o. 0 o. 0 
o. 0 u. 0 
o.o 15.78 
o.o 15.03 
o. 0 15. 15 
o. 16 o. 15 
Ool5 0,27 
0.21 0.11 
o.o o. 0 
o. 0 o. 0 
o. 0 o. 0 

o. 0 o. 0 
o. 0 o. 0 
o. 0 o. 0 
OoO O, 0 
o. 0 o. 0 
0.0 17,60 
o.o 16.85 
0,0 16, C6 
0.18 o. 17 
o. 17 o. 27 
Oo21 0,19 
o.o o. 0 
o. 0 o. 0 
o. 0 o. 0 

o.o 
o. 0 
o.o 
o.o 
o. 0 

o.o 
o.o 
0.0 
0.21 
o. 19 
0.27 
o. 0 
0,0 
o. 0 

o. 0 
o.o 
o. 0 
o. 0 
o.o 

19. 44 
lB. 66 
lA, 78 
o. 19 
o. 27 
Oo23 
o. 0 
o. 0 
o. 0 

o.o o. 0 
o.o o. 0 
o. 0 o. 0 
o. 0 0. 0 
o. 0 0. 0 
o.o 20.22 
o. 0 19.41 
o.o 1q. 54 
o. 2 3 o. 20 
o. 20 o. 27 
o. 27 o. 2') 
o. 0 o. 0 
o. 0 ), 0 
o.o 1), a 

o. 0 
o. 0 
o. 0 
o. 96 
o. 0 
o. 0 
o. 24 
0.15 
0. 27 
u. 0 
o. 0 
J, 0 
a. c 
o. 0 

i), 0 
o. 0 

17. iJZ 
11.91 
8. 69 

o. 27 
o. 22 
o. 27 
o. 0 
o. 14 
o. 0 
o. 0 
o. 0 

o. 0 
o. 0 
o. 0 

19. 28 
14.90 
10. 18 
o. 27 
o. 25 
a. 21 
o. 0 
o. 16 
o. 0 
o. 0 
o. 0 

o. 0 
o. 0 
o. 0 

21 0 24 
16.71 
12.05 
o. 27 
o. 27 
o. 27 
o, 0 
o. 17 
o. 0 
o. 0 
u.o 

o. 0 
o. 0 
o. 0 

23.05 
18.53 
13, Sl 
o. 27 
o. 21 
o. 27 
o.o 
0.19 
0,0 
v.o 
o. a 

u. 0 
o. 0 
o.o 

23.05 
FJ.27 
14.76 
o. 27 
o. 27 
o. 27 
o.o 
0.21 
;), 0 
o, 0 
o. 0 

u.o 
o. 0 
o. 0 
o. 0 
o. 26 

18.13 
o.o 
0,0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
o.o 

0 oO 
0,0 
0.17 

14,43 
o. 27 

l'lo01 
15.87 
15.10 
o. 0 
o.o 
o.o 
Oo 0 
o. 0 
o.o 

OoO 
OoO 
0.18 

16.32 
o. 27 

19.01 
17,3 3 
16.55 
o.o 
o.o 
o.o 
o.o 
o.o 
Oo 0 

o. 0 
o.o 
o. 22 

18.68 
a. 21 

19,01 
19.15 
1 8. 3 7 
o. 0 
o.o 
o.o 
Oo 0 
OoO 
Oo 0 

o.o 
OoO 
o. 26 

21.04 
o. 27 

19.01 
2 1. 10 
20,2 7 
o. 0 
Oo 0 
o.o 
o. 0 
o. 0 
Oo 0 

o,o 
Oo 0 
o. 27 

?2.19 
o. 27 

19.01 
?1. 88 
21.05 

Oo 0 
Oo 0 
o. 0 
o.o 
o.o 
0,0 

f-LQOO nm 
o. 0 o. 0 
o.o o.o 
0.27 o.a 
o. 0 o. 0 
o. 0 o. 0 
o. 0 o. a 
o. o a. o 
Q, I) 0, 0 

o.o o.o 
o.o o.o 
o.o o. 0 
o. 0 o. a 

o. 0 
o. 0 o, 0 

FLOOD THPEE 
o. 0 0.16 
Q, 3R 0.13 
0.2 7 o. a 
0.17 o. 0 
o. 16 o. 0 
o. 16 o. 0 

15,03 o.o 
o.o 
o.o o.o 
o.o 0.0 
o. 0 o. 0 

o.o 
Oo 0 
o. 0 

F LOOO FC'UR 
o.o 0.17 
o. 56 o. 15 
o, 2 7 o. 0 
0.18 o. 0 
o.u o.o 
0.17 o. 0 

16.48 o.o 
o.o o.o 
0.0 o. 0 
o. 0 o.o 
o. 0 o.o 
o. 0 o. 0 
o.o o.o 
o. 0 o. 0 

FLOOD FIVE 
o. 0 o. 1'1 
0,63 0.17 
0.27 o.o 
0.21 o. 0 
0.19 o. 0 
0.19 o. 0 

18.30 o.o 
o. 0 o. 0 
o. 0 o. 0 
o. 0 o. 0 
o. 0 o. 0 
o.o o.o 
o.o o.o 
o.o o.o 

Oo 0 
o. 70 
0.27 
o. 25 
o. 23 
o. 23 

20. 1 q 

Oo 0 
Oo 0 
0,0 
o.o 
o.o 
o. 0 
Do 0 

SIX 
o. 21 
o.1q 
Oo 0 
a. o 
o. 0 
Oo 0 
o. 0 
Oo 0 
o. 0 
OoO 
Oo 0 
Oo 0 
Oo 0 
Oo 0 

FLOOD SE'VEN 

o.o 
o. 0 
o,o 
o.o 
Oo 0 
Oo 0 
0 0 0 
Oo 0 
o. 0 
o.o 
Oo 0 
o.o 
Oo 0 
Oo 0 

o. 0 
o.o 
Oo 0 
0. 0 

Oo 0 
OoO 
o. 0 
o. 0 
o.o 
o. 0 
Oo 0 
00 0 
Oo 0 

0,0 
OoO 
Oo 0 
OoO 
o. 0 
o. 0 
o,o 
o.o 
o.o 
o.o 
Oo 0 
o.o 
o.o 
o. 0 

Oo 0 
Oo 0 
o. 0 
o. 0 
o. 0 
o. 0 
o. 0 
Oo 0 
o. 0 
o. 0 
o.o 
o.o 
o. 0 
o.o 

o. 0 
o. 0 
o. 0 
o. 0 
o.o 
Oo 0 
Oo 0 
Oo 0 
OoO 
o. 0 
o. 0 
o. 0 
o. 0 
0 0 0 

o.o 0.25 o.o 
o.12 o.za o.o 
Oo'l7 Q,Q 0 0 0 
0.27 o.o o.o 
o.zs o. 0 o.o 
0.25 o.o 0.0 

20.<)7 o.o o.o 
o.o 0.0 o.a 
o.o o.o o.o 
o.o o.o o.o 
o.o a.o o.o 
o.o o.o o.o 
o.o o.o 0.0 
o.o o.o o.o 

o. 0 
o.o 
o.o 
o.o 
0. 0 
o. 0 
0 0 0 
Oo 0 
o.o 
o.o 
o.o 
o.o 
0 0 0 
Oo 0 

0 .o 
Oo 0 
Oo 0 
Oo 0 

0 0 0 
o.o 
OoO 
o.o 
o. 0 
OoO 
OoO 
0 0 0 
Oo 0 

Oo 0 
0 oO 
0 0 0 
Oo 0 
OoO 
o.o 
o.o 
OoO 
Oo 0 
Oo 0 

o.o 
o.o 
0,0 

i)o 0 
Oo 0 
o.o 
OoO 
OoO 
o. 0 
o.o 
o. 0 

Oo 0 
o,o 
o.o 
o.o 

Oo 0 
o.o 
OoO 
o.o 
o.o 
0 0 0 

Oo 0 
0,0 
o.o 
o.o 
o. 0 
Oo 0 

o.o 
o.o 
o.o 
0 0 0 
OoO 
o. 0 
Oo 0 
o.o 
o.o 
o.o 
0,0 
o. 0 
OoO 
Go 0 

o. 0 
o.o 
o.o 
o.o 
OoO 
o.o 
0,0 
o.o 
o.o 
0,0 
OoO 
o.o 
o.o 
o.o 

0 oO 
o.o 
o.o 
OoO 
o. 0 
0,0 

OoO 
OoO 
0,0 
0,0 
OoO 
OoO 
OoO 

o.o 
OoO 
OoO 
OoO 
o.o 
OoO 
o. 0 
OoO 
OoO 
o.o 
OoO 
OoO 
OoO 
OoO 

o.o 
Oo 0 
0.0 
Oo 0 
o.o 
OoO 
0, 0 
0,0 
0 oO 
o.o 
o.o 
OoO 
o. 0 
OoO 

0,0 
OoO 
OoO 
Oo 0 
o.o 
0,0 
0,0 
0,0 
OoO 

0,0 
OoO 
OoO 
OoO 

o.o 
OoO 
o. 0 
OoO 
0,0 
o.o 
o.o 
OoO 
o.o 
0 oO 
OoO 
o.o 
OoO 
0,0 

o.o 
o.o 
0,0 
OoO 

Oo 0 
Oo 0 
Oo 0 

o.o 
o.o 
0,0 
o.o 

0 0 0 

o.o 
o.o 
Oo 0 
0 0 0 

0,0 

o.o 
o.o 
0,0 
o.o 
Oo 0 
Oo 0 
Oo 0 
OoO 

Oo 0 
0 0 0 
Oo 0 
0. 0 
o.o 
o.o 
o.o 
o.o 
o. 0 
0 0 0 
0 ,I) 

Oo 0 
o.o 
o.o 

Oo 0 
0.0 
OoO 
o.o 
o.o 
OoO 
o.o 
Oo 0 
0 oO 
o. 0 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
o.o 
Oo 0 

o.o 
o.o 
o.o 
o.o 
OoO 

o.o 
o.o 
o.o 
o. 0 
1). 0 
Oo 0 
Oo 0 
0,0 
o.o 
o.o 
o.o 
o. 0 
Oo 0 
OoO 
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o. 0 
o. 0 
o.o 
o. 0 
o. 0 
o. 0 
o. 0 
Oo 0 
o. 0 
o. 0 
OoO 
o. 0 
0,0 
0,0 

o. 0 
OoO 
o. 0 
OoO 
o. 0 
o. 0 
o. 0 
Oo 0 
o.o 
OoO 
o. 0 
Oo 0 
o. 0 
o. 0 

0,0 
o. 0 
o. 0 
o. 0 
Oo 0 
o. 0 
o. 0 
OoO 
Oo 0 
Oo 0 
Oo 0 
o. 0 
o.o 
o.o 

Oo 0 
o. 0 
OoO 
OoO 
DoO 
o. 0 
o.o 
o.o 
OoO 
o. 0 
OoO 
OoO 
o.o 
OoO 

Oo 0 
o. 0 
o. 0 
Oo 0 
Oo 0 
Oo 0 
Oo 0 
o. 0 
o. 0 
o. 0 
o.o 
OoO 
0,0 
o. 0 

o.o 
OoO 
o.o 
o. 0 
o.o 
o. 0 
o. 0 
o.o 
OoO 
o.o 
o. 0 
o. 0 
o. 0 
o. 0 

o. 0 
OoO 
OoO 
o. 0 
OoO 
0,0 
o. 0 
Oo 0 
o.o 
o. 0 
0,0 
o. 0 
OoO 
o.o 

o.o 
OoO 
o.o 
o. 0 
OoO 
o.o 
OoO 
Oo 0 
Oo 0 
OoO 
o.o 
o.o 
0,0 
Oo 0 

o.o 
o. 0 
o.o 
o.o 
OoO 
o. 0 
o.o 
Oo 0 
o.o 
OoO 
o. 0 
o.o 
Oo 0 
0 oO 

o.o 
o. 0 
Oo 0 
o. 0 
o. 0 
OoO 
o.o 
0,0 
OoO 
o.o 
0,0 
OoO 
o.o 

o.o 
o. 0 
o.o 
OoO 
OoO 
o.o 
0,0 
OoO 
o.o 
OoO 
o. 0 
Oo 0 
OoO 
o.o 

o. 0 
Oo 0 
o. 0 
o.o 
Oo 0 
o.o 
0,0 
OoO 
o. 0 
OoO 
Oo 0 
o.o 
o. 0 
o.o 

o.o 
o.o 
o.o 
o.o 
Oo 0 
Oo 0 
Oo 0 
0. 0 
o.o 
o.o 
o.o 
o.o 
Q, I) 

o. 0 

o.o 
o.o 
Oo 0 
o.o 
Oo 0 
OoO 
o.o 
o.o 
o.o 
o.o 

Oo 0 
0 oO 
Oo 0 

Oo 0 
o. 0 
o. 0 
Oo 0 

o. 0 
o.o 
o.o 
o.o 
Oo 0 
Oo 0 
Oo 0 
Oo 0 
o.o 
o.o 

OoO 
o. 0 
o. 0 
o.o 
o.o 
OoO 
o.o 
o. 0 
0.0 
Oo 0 
o.o 
o.o 
0,0 
o.o 

Oo 0 
0, 0 
0,0 
OoO 
o.o 
o.o 
o. lJ 

o. 0 
Oo 0 

o.o 
o.o 
o.o 
o. 0 

0,0 
OoO 
o.o 
o. 0 
OoO 
o. 0 
OoO 
o.o 
o.o 
0,0 
o.o 
'l&O 
o. 0 
Oo 0 

Oo 0 
OoO 
Oo 0 
o. 0 
o.o 
o.o 
o.o 
OoO 
o.o 
o. 0 
OoO 
o. 0 
o. 0 
o.o 

o.o 
o.o 
o.o 
o.o 
OoO 
o.o 
Oo 0 
o.o 
Oo 0 
o. 0 
o. 0 
o.o 
OoO 
Oo 0 

o. 0 
o.o 
OoO 
o.o 
o.o 
o. 0 
o. 0 
o. 0 
Oo 0 
o.o 
o.o 
o.o 
OoO 
OoO 

o,o 
Oo 0 
o.o 
OoO 
Oo 0 
Oo 0 
o. 0 
Oo 0 
o.o 
o.o 
o. 0 
Oo 0 
o. 0 
o. 0 

OoO 
OoO 
o.o 
OoO 
o. 0 
0,0 
o. 0 
o. 0 
o.o 
0,0 
0,0 
o.o 
o. 0 
o. 0 

o. 0 
Oo 0 
o.o 
o. 0 
6.0 
o.o 
o.o 
o. 0 
o.o 
o. 0 
Oo 0 
o.o 
o.o 
OoO 



FLOOD EIGHT 
o.o o. 0 o. 0 o.o o.o o. 27 o. 0 o.o o.o o. 0 o.o o.o o.o o.o 
o.o o. c o. 0 o.o o. 88 o. 24 o. 0 o.o o.o o. 0 o. 0 o.o o. 0 o.o 
o.o o. 0 o. 0 1). 27 0.27 o. 0 o.o o.o o. 0 o.o o.o o. 0 o. 0 

o.o o. 0 23.05 25.58 0.2 7 o.o o.o o.o o. 0 o.o o.o o.o o.o 
o. 0 o.o 21.22 o. 27 0.27 o. 0 o. 0 o.o o.o 0.0 o.o o.o o. 0 g:g o. 0 22. 17 17. 12 19.01 o. 27 o. 0 o. 0 o.o o.o o.o o. 0 o. 0 

21. 16 o. 21 23.0') 22. q2 o. 0 o. 0 0. 0 o.o o.o o. 0 o.o o._o 
21. 44 o. 27 23.00 o. 0 o. 0 o. 0 o. 0 o.v 0 .o o.o o. 0 o.o o. 0 
o. 21, o. 27 o.o o. 0 o.o o. 0 o.o o.o o.o o. 0 o. 0 o. 0 0;. 0 

o. 27 o. 0 o. 0 o. 0 o. 0 o.o o. 0 o.o o.o o.o o. 0 o.o o.o 
o. 27 o. 25 o. 0 o.o o. 0 1), 0 o.o o.o o. 0 o.o o.o o.o 
o. 0 o.o o. 0 o. 0 o. 0 o. 0 o.o o. 0 o. 0 o. 0 o.o o.o 
o. 0 o.o o. 0 o.o o. 0 o. 0 0. 0 o.o o. 0 o. 0 o.o o.o o.o 

0.0 o. 0 o. 0 o.o o.o o. 0 o. 0 o.o o.o o. 0 o.u o. 0 o.o o.o 

FLUDD DAMAGES ON ACRF S :l.EPRESFNTEO BY EACH SAMPLF PO I NT FOR EACH FLOOD 

FLCULl nNE 
o.o o. 0 o. 0 o.o o. 0 o.o o.o o. 0 o. 0 o.o o. 0 

o.o o.o o. 0 o. 0 o. 0 0. 0 o. 0 o. 0 o. 0 o. 0 o.o 0.0 
o. c o. 0 o.o o.o o. 0 o. 0 o. 0 o. 0 o. 0 o. 0 o. 0 

o. 0 o. 0 o. 0 o. 0 o. 0 o. 0 o.o 0 .o o. 0 o. 0 o. 0 o. 0 o.o 
o. 0 o. 0 o.o o. 86 o.o o.o 0. 0 8 .o o.o o. 0 0. 0 o. 0 o.o 
o.o o. 0 o.o 62.30 o. 0 o. 0 o. 0 o. 0 o.o o. 0 o. 0 o. 0 o.o o. 0 
o.o o. 0 o. 82 0.0 o.o o.o o.o o.o o.o o. 0 o.o o.o o. 0 o. 0 
o.o o.o o. 0 o. 0 o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 o. 0 

o.o o. 0 o. 98 o. 0 o.o o. 0 o. 0 o.o o.o o.o o.o o.o o. 0 o. 0 

o.o 1. 37 o. 0 o. 0 o.o o.o o. 0 o.o 0 .o 0 .o o.o o.o o. 0 0.0 
0.87 o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 o.o 0.0 o.o o.o 
o.o o. 0 o. 0 o.o o.o o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 o. 0 
o.o o. 0 o.o o. 0 o.o o.o o. 0 o.o o.o o. 0 o.o 0.0 o. 0 o. 0 
o.o o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 o.o o.o o.o o. 0 

FLOOD 1<0 
O~ 0 o.o o.o o.o o.o o.o o. 0 o.o o.o o.o o. 0 o.o o.o 
o. 0 o. 0 o.o o. 0 o. 0 o.o o. 0 0. 0 o.o 0.0 o. 0 o. 0 o.o o. 0 
o.o o. 0 o. 0 o.o l. J 7 o. 0 o.o 1), 0 o.o o. 0 o. 0 o.o o. 0 0.0 
o.o o. 0 4. 81 o.o o.o o. 0 o. 0 0 .o o. 0 o.o o. 0 .0. 0 o. 0 0.0 
o.o o. 0 o. 0 l. 29 o. 0 o. 0 o.o 0. 0 0 .o o.o o.o 0. 0 o. 0 o.o 
o.o o. 0 o.o 90.66 o. 0 o. 0 o. 0 o. 0 o.o o.o o.o o. 0 o. 0 o.o 
o.o o. 0 l.19 o.o o.o o.o o.o o.o o.o o. 0 o.o o. 0 o. 0 o.o 
o.o o. 0 o. 73 o. 0 o.o o.o o.o o.o 0.0 o. 0 o.o o.o 0.0 o. 0 
o.o o.o 1. 37 o.o o.o o. 0 o. 0 o. 0 o.o o. 0 o.o o.o o. 0 o. 0 
o.o 1o 37 o. 0 o.o o.o o. 0 o.o o.o o.o o. 0 o.o o.o o. 0 o, 0 
lo 32 o. 0 o.o o.o o.o o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 o;o 
o.o o. 0 o. 0 o.o o.o 0.0 o.o o.o o.o o.o o.o o.o o. 0 o. 0 
o.o o. 0 o. 0 o.o o.o o.o o. 0 o.o o.o o. 0 o.o o.o o. 0 o.o 
o.o o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o.o o.o o.o o. 0 o.o o.o 

f-LOOD THREE 
o.o o. 0 o. 0 o. 0 o. 0 o. 7q o.o o. 0 o.o o.o o.o o. 0 o.o o. 0 
o.o o. 0 o. 0 o.o 1.90 o. 67 o.o 0. 0 o.o o.o o. 0 :) • 0 o.o o.o 
o.o o. 0 o. 0 o. 85 1,37 o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o. 0 
o.o o. 0 89. 10 72.14 O. RJ o. 0 o.o o.o 8.0 o.o o.o o. 0 o.o 
o. 0 o. c 59.06 lo 37 o. 79 o. 0 o.o o. 0 o. 0 o.o o.o o. 0 o. 0 o.o 
o.o 11.62 43.47 95.07 0.7'1 o.o o. 0 o.o o.o o. 0 o.o o.o o. 0 o. 0 
o.o 04.01 l. 3 7 79.37 7'5.14 o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 
o.o 68.45 1.10 7?. 48 o. 0 o.o o. 0 o.o o.o o.o o.o o.o o.o o. 0 
o. 74 o. 68 1. 37 o. 0 o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 o.o 
0.68 1. 37 o. 0 o. 0 o.o o.o o. 0 o. 0 o.o o. 0 o.o o. 0 o. 0 o. 6 
1.37 0.79 o. 71 o.o o.o o. 0 o. 0 o.o o.o o. 0 o.o o.o 0.,10 

0.0 o. 0 o. 0 o.o o.o o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 o. 0 
o.o o. 0 o. 0 o. 0 o. 0 o.o o. 0 o.o o.o o. 0 o.o o. 0 o. 0 0. 0 
o.o o. 0 o. 0 o.o o.o o. 0 o. 0 o.o o.o o.o o.o o.o o.o o.o 

F L~O'l FOUR 
o. 0 o. () o. 0 a. 86 o. 0 o. 0 0 .o o.o o.o o.o 

o. 8 o. 0 o. 0 o. 7'> o. 0 0. 0 o. 0 o.o o. 0 o.o o.o 
o. 0 o. 0 o. <;? 1.37 o. 0 o. 0 o.o o.o o. 0 o.o o.o 
o. 0 J. ::J 96.42 81.5 R o. 90 o. 0 o. 0 0 .o 0 .o o.o o. 0 o. 0 o.o o.o 
o. 0 o.o 74.48 l. 37 o. 86 o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 o.o 
o.o 78. 89 ?o. gz 95.07 o. 86 o. 0 o.o o.o 0. 0 o. 0 o.o o.o o. 0 
o.o 75. 14 [.37 86.64 82.41 o.o o. 0 o.o o.o o. 0 o. 0 0.0 o. 0 o.o 
o.o 75. 13 1. 27 f\2.76 o. 0 o. 0 o. 0 o.o o.o o. 0 o. 0 o.o o. 0 o.o 
o.at J, 75 1.37 o. 0 o.o o. 0 o. 0 o.o o.o o. 0 o.o o.o o.o o.o 
0.75 1. ~7 o. 0 o. 0 o.o o. 0 o. 0 o.o o.o o. 0 o.o o.o o.o o.o 
1. 37 0.1:!6 o. 78 o. 0 o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 o.o 
o.o o. c o. 0 o. 0 o.o o. 0 o. 0 o.o o.o o. 0 o.o o.o o.o o.o 
o.o o.o J. 0 0 .o o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 o.o 
o. 0 0. 0 o. 0 o.o o. 0 o. 0 o. 0 o. 0 o. 0 o.o o. 0 o. 0 o. 0 o.o 
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FLOOD FIVE 
o. 0 o. c o.o o. 0 o.o o. 95 o. 0 o. () o. 0 o.o o.o o. 0 o.o o.o 
o.o u. 0 o. 0 0.0 3o15 o. 64 o. 0 o. 0 o.o o. 0 o. 0 o.o o. 0 o.o 
o.o 'J" e '),0 1.10 l. 37 o. 0 o. 0 o.o o.o o. 0 o.o o. 0 o. 0 o.o 
o.o 0,0 lOb, 18 lo 04 o. 0 o.o o. 0 o.o o.o o. 0 o. 0 o.o o.o 
0 .o o. 0 E<3,57 o. 96 o. 0 o.o o. 0 o.o o. 0 o.o o.o o. 0 
o. 0 87. 99 60.24 o. 95 o. 0 o.o o.o 0,0 o. 0 o.o o.o o.o o. 0 
o.o 84. 23 1.37 9''• 74 91. so o. 0 o. 0 o. 0 o.o o. 0 o. 0 0.0 o.o o.o 
o.o 84.82 1.37 •;q,R:, 0. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 o.o o.o 
0.90 ), 1:'4 l. 37 o.o o.o o. 0 o. n o.o o.o o.o o.o o. 0 o. 0 o.o 
o. 84 lo37 J. 0 o.o o. 0 o. 0 o. 0 o. 0 o.o o. 0 o.o o.o o. 0 o.o 
lo 37 J. s ~ u. 87 o.o o. 0 o. 0 o. 0 o.o o.o o.o o.o o. 0 o. 0 o.o 
o. 0 o. 0 tl, 0 o.o o.o o. 0 o. 0 o.o o.o o.o o.o o.o o. 0 o.o 
o.o o. 0 0.0 0.0 o. 0 o. 0 o.o o.o o. 0 o. 0 0.0 o.o o.o 
o. 0 o.o o.o o. 0 o. 0 o. 0 o.o o. 0 0.0 o.o o. 0 o. 0 o.o o.o 

FLCOO S!X 
o. 0 o. c o.o o.o o. 0 l. 16 o. 0 0. 0 o.o o.o o.o o. 0 o.o o.o 
o.o o. 0 o. 0 o. 0 3,49 (), 93 o.o o.o o.o o. 0 o. 0 o.o o.o 
o. 0 o. c o.o 1.31 1.31 o. 0 o. 0 o.o o. 0 o.o o.o o.o o.o 
o. 0 0. 0 ll5.25 105.13 lo 25 o.o o.o o.o o.o (), 0 0,, 0 o.o 
o. 0 o. 0 92,67 1.37 1.17 ll. 0 o.o 0. 0 o.o o.o o.o o. 0 o.o o.o 
o.o 97. 18 69. "i6 q'),Q 1 1.16 v. 0 o. 0 o.o 0.0 o. 0 o.o o.o o. 0 o. 0 
o.o <l3.32 1,17 105.49 100. 9'i o. 0 o. 0 o.o o.o 1). 0 o.o o.o o.o o. 0 
o.o 93. <;2 1. 37 101.33 o. 0 o.o o.o o.o o.o 0. 0 o.o o.o o.o o.o 
1.04 o. 93 \.37 o. 0 o. 0 o.o o.o o.o o.o o. 0 o.o o.o o. 0 o.o 
0.93 1. 37 o. 0 CJ, 0 u. 0 o.o 0.0 o. 0 o.o o.o o. 0 o. 0 o.o o.o 
1. 31 lo 16 0.<;7 o.o o. 0 o. 0 o. 0 0 .o o.o 0.0 o.o 0.0 o. 0 o.o 
o. 0 o. 0 o.o o. 0 o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o. 0 o. 0 o. 0 
o.o 0. 0 o. 0 o.o o. 0 o. 0 o. 0 o.o o.o o.o o. 0 o.o o. 0 o.o 
o.o o. 0 o. 0 o.o o.o o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o. 0 o. 0 

FLOOD SEVEN 
o. 0 o. a o. 0 o. 0 o. 0 l. 24 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o. 0 1,62 o. 99 o.o o.o o.o o.o o.o o. 0 o.o 

~:Z o. 0 o. 0 o. 0 1. 3 7 1. 37 o. 0 o. 0 o. 0 o.o o.o o. 0 o.o o. 0 
o. 0 o. 0 L 15,25 110.94 1.33 o. 0 o. 0 o.o o.o o. 0 o.o 0.0 o. 0 0.'0 

o. 0 9o. 35 1.37 t. 26 o. 0 o.o o. 0 o. 0 o. 0 o.o o.o o.o 
0. D 101. 09 73.79 'l5. 0 7 1.24 o. 0 o. 0 0. 0 0 .o o.o o.o o. 0 o.o ~·.o 
o. 0 97. 06 lo 37 109.4 0 104,86 1), 0 o. 0 o. 0 o. 0 o.o o.o o. 0 0.0 q.o 
o.o en. 6<J l. 37 !O'.i,23 o.o o. 0 o.o o. 0 o.o 0.0 o. 0 o. 0 o.o o.o 
1.13 o. <>9 1. 31 o.o o. 0 o. 0 o. 0 o.o 0 .o o.o o. 0 o.o o. 0 o. 0 
0,99 1,37 o. 0 o. 0 o. 0 o. 0 o. 0 o.o o. 0 o. 0 o.o o.o o.o 
1. 37 1. 24 1. 06 o. 0 0. 0 o.o o.o o.o o. 0 o. 0 o. 0 o. 0 o.o 
o. 0 o. 0 o.o o. 0 o. 0 o. 0 o.o o.o 0 .o o. 0 o.o o.o o. 0 
o.o 0. 0 u. 0 0·0 o. 0 o. 0 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o. c o. 0 o.o o.o o. 0 o.o o. 0 o.o o.o o. 0 o. 0 o.o o.o 

FLOOD FIGHT 
o.o o. 0 o. 0 o. 0 o. 0 l. 31 o. 0 o.o o. 0 o.o o.o o.o o.o 
o. 0 o. 0 o. 0 o.o 4.40 1. 20 o. 0 o.o o. 0 o. 0 o. 0 o. 0 o.o o.o 
o.o o. 0 o. 0 1. 31 l. 37 o. 0 o.o o.o c .o o.o o. 0 o. 0 o. 0 o. 0 
o. 0 

'· 0 
115.25 127. '1\ l. 37 o. 0 o.o o. 0 o.o o.o o. 0 o. 0 o.o o. 0 

o. 0 o. 0 10&.11 1.37 1 ~ 3 7 o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 
o.o 110. 85 a.-,. &1 95.07 1. 3 7 o. 0 0. 0 o. 0 o.o o. 0 o. 0 o.o o. 0 o. 0 
o. 0 106. 101 1,37 ll'>o 2 'i 114.62 o. 0 o. 0 o.o 0.0 o. 0 o.o o. 0 o. 0 o. 0 
o. 0 107.45 1o 37 114.99 o. 0 o. 0 o. 0 o.o o.o o. 0 o. 0 o.o o. 0 o.o 
I. 34 l. 20 1.37 o. 0 o.o o. 0 o.o o.o o.o o.o o.o o. 0 0.0 
1. 20 1.17 o. 0 o.o o.o o. 0 o. 0 o. 0 o.o o.o o.o o.o o. 0 o.o 
1.37 lo 37 1. 27 o. 0 0. 0 o.o 0.0 o.o o.o o.o o.o o.o o.o o. 0 
o. 0 o. 0 o.o o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 0,0 o.o o. 0 
o.o o. 0 .J, 0 o. 0 o. 0 o. 0 o.o o.o o.o o. 0 o.o o.o o. 0 0, 0 
o. 0 0. 0 o. 0 o. 0 o.o o.o 0.0 0. 0 o.o o. 0 o. 0 o. 0 

fiVERM;E ANNUAL OA"'AGES ON ACRE 5 RFPRESE'<TED AY EACH SAM PI F OQ I ~JT 
0 .o o. 0 o.o o. 0 o.o O.Sfl ·'l,O o. 0 o. 0 o. 0 0,0 o.o o.o 
o. 0 o. c o.o o. 0 1. 59 0.49 0 ,I) o. 0 o.o o.o 0 .o o.o o.o 
o.o o. c o. 0 0.63 ?,53 o. 0 o.o 0.0 o. 0 o. 0 o.o o. 0 o.o 
o.o o. 0 >7.31 51.50 0.61 o.o o.o o. 0 o.o o. 0 o.o o. 0 
o.o o. 0 2. 42 o. 58 o. 0 o.o o.o 0. 0 o.o o.o o.o o.o 
o.o 51. e3 31.?4 1 7U.ll o. 'i 8 o.o o.o o.o o. 0 o. 0 o.o o.o o. 0 
o.o 4 7. 77 2.02 56.96 54-. 18 o.o o.o o.o o. 0 o. 0 o.o o. 0 o.o 
o. 0 4'l. 71 lo 4Q 54.41 o. 0 o. 0 0.0 o.o o. 0 o.o 0 .o o. 0 o. 0 
0.54 0. 2.55 o.o o. 0 o. 0 o.o o.o o.o o.o o.o o. 0 o.o 
o. 50 ? • 74 o. 0 o.o o.o o. 0 o.o o.o o.o o. 0 o.o o. 0 o. 0 
2. 45 i},';B o. 52 o.o o. 0 o. 0 o.o o. 0 o.o 0 .o o.o o. 0 
o.o J,r) u. il o.o o. 0 o. 0 o.o o.o o. 0 o. 0 o.o o. 0 o.o 
o. 0 J. 0 0. 0 o. 0 o.o o.o o.o o. 0 o. 0 o.o o.o o.o o.o 
o.o o. 0 o. 0 o. 0 o. 0 o.o o. 0 o.o o.o 0 .o o.o o. 0 
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AVERAGE ANNUAL DAMAGES f[]R CROSS-SECTION AREA 
708.7-3 

ACCUMULATED FLOOD OA~AGES, THIS CROSS-SECTION AREA ANO ALL PREVIOUS 

708.73 

CROP NUMBER 
l 
2 
3 

10 
ll 
l2 
l3 

NET RETURNS BY 
o.o o. 0 
o.o o. 0 
o.o o. 0 
o.o o. 0 
o.o o. 0 
o.o 169,71 
o.o 173. 83 
o.o 171.1"9 
8,21 8.25 
8.25 6.01 
6.30 8,17 
o.o o. 0 
o.o o.o 
o.o o.o 

CROP LEGEND 
CROP I DENT IF !CATION 

COTTON 
G, SORG. 

CORN 
SOYBEANS 

\o/HEAT 
OATS 

BAll LEY 
PEANUTS 
B, PAST. 

ALFALFA 
N, HAY 

loiCODPAST 
R,PAST, 

SAMPLE POINT CONSIDER lNG AVERAGE 
o.o o.o 0.0 

o.o 32.16 
o.o 8.12 f1.22 

154.29 174.85 ~.14 

175,98 6, 33 8,17 
26.51 -110.36 8,17 

6.43 164,64 167,42 
7.35 167.19 o.o 
6.20 o.o o.o 
o.o o.o o.o 
8.23 o.o o.o 
o.o o.o o.o 
o.o o.o o.o 
o.o o.o o.o 

ANNUAL FLCOD lNG 
8.17 o.o 
8,26 o.o 
o.o 0.0 
o.o o.o 
o.o o.o 
o.o 0.0 
o.o o.o 
o.o o.n 
o.o 0.0 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 

ACCUMULATED NET RETURNS FOR All ANALYZED CROSS-SECTION AREAS 

1603.16 

0.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
0.0 
0.0 
o.o 
o.o 

OISTRIBUTiiJN OF ANALYZED FLOUOPLAIN ACREAGE BY NfT RETURN TNCPFMENTS 

NET RETURNS INCREMENT 
-50.00 OR LESS 

-49,99 TO -25. oo 
-24,99 TO -10.00 
- 9,99 TO - 5. 00 
- 4,99 TO - 0,01 

o.o 
0,01 TO 1. 00 
1.01 TO 2. 00 

2.01 T<l 1.00 
3.01 TO 4, 00 
4,:!1 TO s.oo 
s.o1 Tll 7.50 
7.51 rn 10. oo 

10.01 rn 15,00 
15.01 TO 2J.OO 
20.01 on 30.00 
30.01 TO 40.00 
40.01 T•J '>0. 00 
50.01 TO 75,00 
75.01 100.00 

100.01 12'i. 00 
125.01 TO 150.00 
150.01 175.00 
175,01 Tn zoo. 00 
200.01 TO 250,00 
250.01 TO 300.00 
300.01 TO 350,00 
350,01 on 40J, 00 
400.01 TO 500, DO 
?00.01 oe GREATER 

FLOOOPLAIN ACRES 
5.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o. 0 
0.0 
o.o 

3'i,O 
55,0 

o.o 
o.o 
5.0 
5.0 
o.o 
o.o 
o.o 
o.o 
o.o 

40.0 
5,0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o o.o o.o 0.0 o.o 
:1.0 o.o o.o o.o o.o 

o.o o.o o.o o. 0 
o.o o.o o.o o.o o,o 
o.o o.o o.o o.o o. 0 

0.0 0.0 o.o o.o o.o 
o.o o.o o.o o.o o.o 
o.o o.o o.o o.o o.o 
0.0 o.o o.o o.o o.o 
o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o 
o.o o.o o.o 0.0 o.o 
o.o o.o o.o o.o o.o 
o.o o.o o.o o. 0 o.o 
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Computer Routine Unique to the Optimizing Routine 

Land use at each sample point is not specified in the Optimizing 
Routine. Production costs arc read in and net returns computed for all 
land uses included in the data (13 in this illustration) on each sample 
point. The first portion of the printout unique to the Optimizing Rou
tine is the table of production costs. Cost o[ production by crop and 
productivity group follows gross value for each crop by productivity 
group in the printout. For example, per acre production costs for grain 
sorghum are $28.86 for productivity group one, $27.16 for group two, 
$26.26 for group three, and zero for group four since grain sorghum is 
not considered as a feasible alternative for group four. 

Returns net of production costs by crop and productivity group fol
low the production costs printout. If a flood threat did not exist,· these 
values would be the expected net returns. However, the model is con
cerned with flood plain sample points, and average annual flood damages 
must also be deducted to obtain expected annual net returns. 

The next section of output unique to the Optimizing Routine is 
average annual flood damages by crop and sample point. The first 
crop listed is cotton with average annual flood damages shown for each 
sample point if cotton were produced. Each of the crops considered (13 
in this sample) are presented in this manner. Considering Sample Point 
6,2, aYerage annual flood damages for 5 acres are $111.37 for cotton 
production, $35.80 for grain sorghum, $35.43 for corn, $56.31 (or soy
beans, etc. 

Gross returns, assuming no flooding, are presented for each sample 
point by crop in the same format as above. Gross returns on the acres 
represented by Sample Point 6,2 are $648.00 for cotton production, 
$253.50 for grain sorghum, $225.75 for corn, $355.25 for soybeans, etc. 

Average annual flood damages and production costs arc deleted 
from gross returns to give net returns accounting for average annual 
flooding damages. The returns net of production costs and average an
nual flood damages are printed for each sample point by crop in the 
same format as production costs. Expected net returns for the five acres 
represented by Sample Point 6,2 are $98.88 with cotton production, 
$73.40 for grain sorghum, $24.32 for corn, $168.89 for soybeans, etc. 

The land use that maximizes returns net of production costs and 
average annual flood damages is given for each sample point. For Sample 
Point 6,2 this is crop 8 or peanuts. Following the profit maximizing land 
use are expected net returns associated with the optimum land use by 
sample point. Expected net returns on Sample Point 6,2 with peanuts 
production are $171.88. The alternative land uses that are in the solu
tion are accumulated by acreage and printed. For cross section area 
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N-8, the optimum solution includes 35 acres of soybeans, 45 acres of 
peanuts, 35 acres of alfalfa, and 35 acres of native pasture. 

The next set of data printed are accumulated cross section area 
values with optimum land use. Gross revenue is $13,856.73, production 
costs $7,2•12.94, average annual flood damages $2,46~l.l7, and expected 
net returns are $4,144.62. These values are also accumulated for all 
cross section areas analyzed, but since N -8 is the only one considered 
the values arc the same as above. 

In addition to identifying the crop with the largest expected retum 
value, the optimizing routine indicates the second most profitable land 
use at a sample point and expected net returns with the second best 
land use. For example, second best land use on Sample Point 6,2 is 
crop 10 (alfalfa) and expected net returns to peanuts are $169.77. The 
land uses that are the second most profitable at sample points are ac
cumulated by acreage and printed. In the illustration, second best land 
use on 40 acres is soybeans, 75 acres is alfalfa, and 35 acres is range 
pasture. Gross revenue, production costs, average annual flood damages, 
expected net returns, accumulated over ali cross section area sample 
points for the second best land use are $10,503.22, $5,138.23, $1,435.56, 
and $3,929.44, respectively. 

The next set of data to be printed is the price of the optimum land 
usc that equates optimum land use expected net returns with the second 
best land use expected net returns. On Sample Point 6,2, a price of $9,917 
for the optimum peanuts will yield expected net returns equal to the 
second best land use of alfalfa or establish a condition of indifference 
between peanuts and alfalfa. Following the above prices, the model 
prints the percentage price decrease that equates optimum land use ex
pected net returns and second best land use expected net returns. In the 
case of Sample Point 6,2, this percentage price decrease in peanuts that 
equates peanut expected net returns with alfalfa expected net returns 
is 0.83 percent. 

The following portion of the printout lists 12 increments of per
centage price decline that equates optimum land use expected net re
turns and second best land use expected net returns. The acreage ap
plicable to each increment is printed for the cross section area. For N-8, 
a 0.5 percent or less price decrease will invalidate the optimum solu
tion on 30 acres, 0.56 to 1.00 percent applies to 40 acres, etc. The acres 
applicable to alternati \·e percentage price decline increments are also 
accumulated over all cross-section areas analyzed. Since l\" -8 is the only 
cross section area analyzed, these values are the same as for the cross 
section area. 
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PRICE PER UNI I OF CROPS GROWN 
COIION G. SORGo CORN SOYBEANS WHEAl DAIS RARLFt PEANUTS B.PAST. ALFALFA N. HAY WOODPASI R.PAST. 

o.29 1o69 1.05 2.45 1.30 0.60 0.85 10.00 2.50 22.00 22.00 2.50 2.50 o.o 

CROP YIELD ON EACH PRODUCTIVITY GROUP 
GROUP CROP 

COTTON Go SORG. CORr• SOYBEANS WHEAT DAIS HARLEY PEANUTS B.PAS T. ALFALFA N. HAY WOOD PAST R. PAST. 
450.00 30.00 43.00 29. 00 29.00 so.oo 40.00 15.00 1. 20 4. 50 1.50 0.70 2.10 
450.00 30.00 43.00 29.00 29.00 50.00 40.00 o.o 1. 20 4. 50 1.50 0.70 2.70 
360.00 25.00 36.00 26.00 26.00 48.00 38.00 18.00 7. 20 3. 50 1.20 0.60 2. 20 

o.o o.o o. 0 o. 0 o.o o.o o.o o.o 3.20 o.o o.o o. 30 o. 80 

GROSS VALUE BY CROP IN EACH PRODUCT! VI IY GROUP 
GROUP CRLJP 

COTTON G. SORG. COil N SOYBEANS WHEAT DAIS BARLEY PEANUTS B.P AS T. ALFALFA N. "" WOOOPAST RoPAST. 
129-60 5o.ro 45. 15 11.05 3 7. 70 30.00 34.00 150.00 18.00 99.00 3 3.oo 1. 75 6. 75 
129.60 50.70 45.15 71.05 37.70 30.00 34.00 o.o 18.00 99.00 3 3.00 1. 75 6. 75 
103.68 42.25 37.80 63.70 H. 80 28.80 32.30 180.00 18.oo 77.00 26.40 1.50 5. 50 

o.o o.o o.o o. 0 o.o o.o o.o 0.0 a.oo o.o o.o o. 75 2.00 

COST OF PRODUCIION BY CROP AND PRODUCIJVITY GROUP 
GROUP CROP 

COTTON Go SORG. CORN SOYBEANS WHEAT OATS BARLEY PEANUTS B.PAST. AlFALFA No HAY WOODPAST R.PAST. 
87.55 28.86 33.20 26.01 32.73 35.06 32.69 B8.n 30.19 54.68 12.8o o.o o.o 
81.55 27.16 32.45 25.38 31.87 34.20 31.83 o.o 30.19. 54.&8 12.80 o.o o.o 
81.36 26.26 33.43 25.11 32.43 34.86 32.49 92.01 30.19 47.58 10.82 o.o o.o 
o.o o.o o.o o.o o.o o.o o.o o.o 2'l.44 o.o o.o o.o o.o 

NET RETURNS BY CROP AND PRODUCTIVITY GROUP ASSUMING NO FLOODING OCCURS 
GROUP CROP 

COTTON G. SORGo CORN SOYBEANS WHEAT OATS BARLEY PEANUTS BoPAST. ALFALFA No HAY WOODPAST R.PAST. 
42.05 21.84 11.95 45.04 4.97 -'5.06 1.11 61.27 -12.19 44.32 20.20 1.75 6.75 
42.05 23.'54 12.70 45.67 5-83 -4.20 2.17 o.o -12.19 44.32 20.20 1.75 6.75 
22.32 15o'N 4.37 37.99 1.37 -6.06 -0.19 B7.99 -12.19 29.42 1'5.58 1.50 5.50 
o.o o.o o.o o.o o.o o.o o.o o.o -21.44 o.o o.o 0.75 2.00 

AVERAGE ANNUAL FLOOD DAMAGES BY CROP AND SAMPLE POINT 

COTTON 
o.o o. 0 o. a o.o o.o 124.26 o. 0 o.o o.o o.o o.o o.o o.o o.o, 
o.o o. 0 o. 0 o.o 8e. 28 105.11 o. 0 o.o o.o o.o o.o o.o o.o o. 0 
o. 0 o.o o. a 135.64 520.36 o.o o.o o.o o.o a. o o.o o. 0 o.o o.b 
o.o o.o 149.38 106.11 130.86 o.o o. 0 o.o o.o o.o o.o o.o o.o o.:o 
o.o o. 0 97.36 498.84 125.15 o.o o.o o.o o.o o.o o.o o.o o.o o,o 
o.o 111.31 106.11 498.59 124.26 o.o o.o o.o o.o o.o o.o o.o o.o IJIO 
o.o 101.97 480.41 124.26 117.31 o.o o.o o.o o.o o.o o.o o.o o.o q,o 
o.o 10&.11 295.66 117.90 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

116.04 106. ll 522. 18 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o •·· 106.11 552. 97 o. 0 o.o o.o o.o o.o o. 0 o.o o. 0 o.o o. 0 o.o g·o 5Q4. 39 124.26 110.99 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o .o 
o.o o.o a. o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o. 0 o. 0 a. o o.o o.o o.o o. 0 o.o o.o o. 0 o.o 0.0 o.o o.o 
o.o o.o o.o o.o o.o o.o o.o 0.0 o.o o.o o.o o.o o.o o.o 

G. SORG. 
o.o o. 0 o.o o.o o.o 41 .. 9& o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o. 0 o.o 27.69 32.93 0.0 o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o. 0 46.95 177.04 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o 
o. 0 o.o 51. 74 33.24 44.85 a.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o.o 30.52 168.90 42.35 o.o o.o 0.0 o.o o.o o.o o.o o.o o.o 
o. 0 35.80 33.24 168.82 41.96 a. o o. 0 o.o o.o o. 0 o.o o.o o.o o.o 
o.o 31. CJ5 162.97 41.96 38.62 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o 33.24 97.44 38.89 o.o o.o o.o o.o o.o o.o o.o o.o o.o o, Q 

38.01 33.24 177.49 o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o. 0 o.o 
33.24 185.06 o.o o.o o.o o.o o.o o.o o.o o.o o.o o_.o o.o o.o 

170.69 41. CJ6 35.62 o. 0 o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o o.o o.o o.o o.o o.o o. 0 o.o o.o o.o o. 0 o.o o.o d.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o. 0 o. 0 o. 0 o.o o. 0 o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 

CORN 
o.o o. 0 o. Q o.o o.o 40.79 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o 27.66 32.93 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o 45.40 178.58 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 50.09 33.24 43.47 0.0 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 30.50 170.20 41.15 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o 35.43 33.24 170.11 40.79 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
0.0 31. 94 163.29 40.79 37.90 o.o 0.0 o. 0 o.o o.o o.o 0.0 o.o o.o 
o. 0 33. 24 97.21 38.14 o.o o.o o. 0 o. 0 o.o o.o o.o o.o o.o o.o 

31.31 33. 24 179.22 o.o o.o o.o o. 0 o. 0 o.o o.o o.o o. 0 o.o o.o 
33. 2'. 190. 15 o.o o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 

172.28 40.79 3'io 28 o.o o. 0 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o. 0 o.o o.o o.o o. Q o.o o.o o.o o.o o.o o.o o.o 
o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o. 0 o.o o.o o.o o.o o,o o.o o.o 
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SOYBEANS 
o.o o. 0 o.o o.o o.o 03.21 o.o o.o o.o o.o o.o o.o o.o 0.0 
o.o o. 0 o. 0 o.o 44.51 52.99 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o 69.24 206.36 o.o o.o o.o o.o o.o o.o o.o o.o O.Q' 
o.o o. 0 1bo 21 53.50 66.70 o.o o.o o. 0 o.o o.o o.o o.o ... 
o,o o.o 49.09 255.09 63.66 o.o o.o o.o o.o o.o o.o o.o o. 0 •• 0 
o. 0 56.31 53.50 254.96 63.2l o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 
o.o 51.41 245. 56 63.21 59.49 o.o o.o o.o o.o o.o o.o o.o o.o o.,o 
o.o 53.50 150.28 59.80 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.:o 

58.81 53.50 267.28 o.o o.o o.o o. 0 o.o o.o o.o o.o o. 0 o.o ... 
53.50 282. 96 o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o,o o,o 

2 51.96 63.21 56. 11 o.o o.o o.o o.o 0 .o o.o o. 0 o.o o. 0 o. 0 o.o 
o. 0 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o 
o. 0 o. 0 o.o o. 0 o.o o.o o. 0 o.o o.o o. 0 o.o o.o o.o o.o 
o.o o. 0 o,o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

WHEAT 
o.o o. 0 o.o o.o o. 0 36.95 o.o o.o o.o o.o o.o o. 0 o. 0 o.o 
o.o o. 0 o.o o.o 23.43 27.91 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o 42.68 168.50 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o.o 47.41 28.18 40.28 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 2'5. 84 180.32 37.39 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
o. 0 30.70 28. 18 160.19 ]b. 95 o.o o.o o.o o.o o. 0 o.o o. 0 o. 0 o.o 
o.o 21.01 169.95 36.95 33.59 o.o o.o o.o o.o o. 0 o.o o.o o.o o. 0 
o.o za. ta 'B.07 33.87 o.o o.o o.o o. 0 o.o o.o o.o 0,0 o.o o.o 

32o 97 28. 1 e 188.50 o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 
28.18 188. 50 o. 0 o.o o.o o.o o. 0 o.o o.o o.o o. 0 o.o o.o o.o 

183.45 36.95 30. 52 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o. 0 o. 0 o.o o.o o.o o.o o.o 0,0 o.o o. 0 o.o o. 0 o. 0 o.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o. 0 
o. 0 o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o 0.0 o.o o.o 

OATS 
o.o o. 0 o.o o. 0 o. 0 33.18 o.o o.o o.o o.o o.o o.o o. 0 o.o 
o. 0 o. 0 o. 0 o. 0 20.96 24.92 o.o o. 0 o.o o. 0 o. 0 o. 0 o.o o.o 
o.o o.o o. 0 3 7. 55 136.81 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o.o 41.34 25.15 35.70 o. 0 o.o o.o o.o o. 0 o.o o.o o.o o.o 
o.o o.o 23. ll 130.42 33.52 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o 27.53 25. 15 130.36 33.18 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
0,0 24. 19 126.42 33.18 30.10 o.o o.o o.o o.o o.o o.o o.o o.o o,o 
o.o 25. 15 75. 12 30.36 o. 0 0.0 o.o o. 0 o.o o.o o.o o. 0 o.o o,o 

2<:J. 55 25. 15 137.01 o. 0 o. 0 o.o o.o o. 0 o.o o. 0 o.o o. 0 o.o o. 0 

25.15 140.31 o. 0 o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
131.62 33. 18 27.31 o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 

o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o. 0 o. 0 o. 0 o. 0 0.0 o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 
o.o o.o 0,0 o.o o. 0 o.o o.o o. 0 o.o o.o o.o o.o o.o o. 0 

BARlEY 
o.o o.o o.o o.o o.o 37.60 o.o o. 0 o.o o. 0 o. 0 o. 0 o. 0 o. 0 
o. 0 o. 0 o. 0 o.o 23.78 28.24 o. 0 o.o o.o 0,0 o.o o.o o.o o.o 
o. 0 o. 0 o.o 42.55 155.05 o.o o.o o.o o.o o. 0 o.o o. 0 o. 0 o.o 
o.o o. 0 46.66 28.51 40.46 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 26.19 147.81 37.99 0.0 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o 31.20 28. 51 147.75 37o 60 o.o o. 0 o.o o.o o.o o. 0 o.o o.o o.o 
o. 0 27.41 143.28 37.60 34.12 o.o o.o o.o o.o o. 0 o.o o. 0 o. 0 o.o 
o.o 28.51 i35.14 34.40 o.o o.o o.o o.o o.o o.o o.o 0, 0 o. 0 o. 0 

33.49 28.51 155.28 o.o o.o o.o o.o o.o o.o o. 0 o.o o. 0 o. 0 o.o 
28.51 159.08 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

H9.17 37.60 31.01 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
o. 0 o. 0 o.o 0.0 o.o o.o o. 0 o.o 0.0 o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 

PEANUTS 
o.o o.o o.o o.o o.o 144.57 o.o o.o o.o o.o o.o o.o o.o o.o 
o. 0 o. 0 o.o o.o o. 0 124.85 o.o o.o 0 .o o.o o.o o. 0 o. 0 o.o 
o.o o. 0 o. 0 o.o 547.06 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
0.0 o. 0 170.40 o.o 150.77 o.o 0,0 o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 115.68 529.29 145.40 o.o o.o o.o o.o o.o o.o o.o o.o o,o 
o.o 131.47 126.03 529.11 144.57 o. 0 o. 0 o.o o.o o.o o.o o. 0 o.o o.o 
o.o o. 0 516. 06 o.o 137.47 o.o o.o o.o o.o o.o 0.0 o.o o.o o.o 
o.o o. 0 333.01 o. 0 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o 

136. 18 126. C3 548.10 o.o o. 0 o. 0 o. 0 o.o o.o o.o o.o o. 0 o. 0 o.o 
126.03 o. 0 o.o o. 0 o. 0 o.o o.o 0.0 o.o o.o o.o 0.0 o. 0 o.o 
533.27 o. 0 131.09 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o 

o.o o.o o.o o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 0.0 
o.o o. 0 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

So PAST. 
o.o o. 0 o.o o.o o.o 5.92 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o 4.25 5. 07 o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o 6.46 26.07 o.o o.o o.o o.o o.o o.o o.o 0, 0 o.o 
o.o o. 0 7.13 5.11 6~ 24 o.o o.o o.o o.o o.o o.o 0,0 o. 0 o.o 
o.o o. 0 4o69 24.92 s. 96 o.o o.o 0.0 o.o o.o o.o o.o o. 0 0.0 
o.o 5. 34 5. 11 24.90 5.92 o.o o.o o.o o.o o.o o.o o. 0 o.o 0,0 
o.o 4. 'H 23. 83 5.92 5.61 o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 
o.o 5. 11 14.45 5.64 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
5. 55 5. ll 26. 19 0.0 o.o o.o o.o o.o o.o o.o o.o o. 0 o.o 0~0 
s.tt za. 20 u.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 OjO 

25.24 5. 92 s. 33 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o oto o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o,o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o OlD 
o.o o. 0 0,0 o.o o.o o.o o. 0 o.o o.o o.o 0,0 o.o o.o o,o 
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ALFALFA 
o.o o. 0 o.o o.o o.o 56.96 o.o o.o o.o o.o o.o o.o o.o o.o 
o.q. o. 0 o.o o.o 41.37 ~9 .. 24 o. 0 o.o o.o o.o o.o o.o o.o a.o. 
o.o. o.o a. o 61. zo;~ 220.96 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o.o 67.31 49.11 59.47 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 45.62 213.37 57.30 o. 0 o.o o.o o.o o.o o.o o.o o.o O.u 
o.o 51. 83 49.11 213.29 56.96 o.o o.o o.o o.o o.o o.o o.o o.o "·" o,o 47.77 207. 33 56o96 54G 18 o.o o.o o.o o.o o.o o.o o.o o.o o. 0 
o.:o 49.71 132.53 54.41 o.o o.o o.o o.o o.o o.o o.o o.o o.o ~.a 

53·.68 49.71 221.49 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
, .. 49.71 230.51 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o q.o 
215.18 56. 91!> 51.68 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o b.O 

o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o. 0 
o.o o. 0 o. a o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

.. HAY 
o.o o. 0 o.o o.o o.o 14.95 o.o o.o o.o o.o o.o o.o a. a o.o 
o.a o.o o.o o.o 10.79 1Zo 85 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 a.o l6e10 62.93 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 17.74 12.98 15.59 o.o o.o o.o o.o o.o o.o o.o o.o o.• o.o o. 0 11.90 60.36 l4o95 o.o o.o o.o o.a a.a o.o a.a o.o o.n 
o.o 13.51 12 .. 96 60.33 14.85 o.o o.o o.o o.a o.a o.a o.a a.o o.a 
o.o 12.47 57.99 14.85 14.13 a.o a.o a.o o. a 0.0 0,0 o.o a. a o, a 
a.o 12.98 3-5.82 1~ .. zo o.o o.o o.a o.o o.o o.o o.o o.o o.a o.a 

14.00 12.99 63.19 a. o o.o o.o a. a o.o a. a o.a o.a o.a o.o o.o 
12.99 67.52 o.o o.o a.o o. 0 o. 0 o.o o.o o.o o.o o. 0 o.o o.o 
6lo07 14.95 13. 't7 o.o o.o o.o o,o o.o o.o o.o o.o o.o o.o o.o 
0.0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o a.o o.o 
o.o o.o o.o o.o o.a o.o o.o o.o o.o o. a o.o a. a o. a o.o 
o.o o.o o.o o.o o.o o.a o.a a.a a.a o.a a.a a.a o.a o.o 

WOODPAST 
a. o o. a o.o o.o o.o 0.58 o.o o.o a.a o. a o.o a.o 0,0 o.o 
o.a o. a o. 0 a.o 0.41 0.49 o.o o.o o.a o.o o.o a.o o.o o.o 
a.o o. a o.o o. 63 z. 53 o.o o.o o.o o.o o.o o.o a.o o.o o.o 
o,o a. o o. 6<;1 o. 50 0.61 a.o o.o o.o o.o o.o o.o 0,0 o.o o.o 
o.o o. 0 0.46 z. 42 o.s9 o.o a. a o.o o.o o.o a. a o.a o.o o.o 
o.o o. 52 o. 50 2.42 0.59 o.o o.a o.o o.o a.o a.o o.o o.o o.o 
o.a o. 48 2.32 o.58 o. 55 o. a a.o a. a a.a a.a o.o a.o a.o o,a 
o.o o. 50 1.40 o. 55 o.o o.o o.o o.o o.o a.o o.o o.o o.o o.o 
0.54 o. 50 2. 55 o.o o.o o.o o.o o.o o.o o.o o.o a.o o.o o.o 
0.-50 z. 74 a.o o.o o.o o.o a.o o.o o.o o.a a.o o.o o.o o.o 
2.'!-5 o. 58 o. 52 o.o o.o o.o a.o o.o o.a o.o o.o o.o o.o o.o ... o. 0 o.o o.o o.o o. 0 o.a o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 0,0 o.o o.o o.o o.o o.o o.o 0,0 a.o o.o o.o o.o 
o.o o. a o. 0 o.o o.o o.a o.o o.o o.o o.o o.o o,o o. a o.o 

RoPAST. 
o.o o. 0 o.o o.o o.o 2. 22 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o.o o.o o.o 1.59 1.90 o.o o.o o.a o.o o.o 0,0 o.o o.o 
o.o o. 0 o. 0 z. 't2 9. 78 o.o o.o a.o o.o o.a o.o o.o o.o o.o 
o.o o. 0 2.67 1.n 2.34 o.o 0,0 o.o o.o 0,0 o.o o.o o.o ... 
o.o o. 0 lo 76 9.,34 2.24 a.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o z.oo 10 92 9.34 2.22 o.o o. 0 o.o o.o o.o o.o o.o o.o o,o 
o.o 1.84 a. 94 2e22 z.to o. 0 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o 1.92 5o42 2.11 o.o o.o o.o o.o o.o o.o o.o o.o o.o o,.G 
2.09 1. 92 9o 82 a. a o.a o.o a. a o.o o.a o.a a.o a.o o.o o.o 
l. 92 10. 58 o.o 0,0 o.o o.o o.o o.o o.a o.o o.o o.o 0.0 o.o 
9 .. 47 2. 22 z. 00 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 0,0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.a o.o o.o a.o o.o o.o o.o o.o 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

GROSS RETURNS " SAMPle POINT AND CROP 

COTTON 
o.o o. 0 o.o o.o o.o 648 .. 00 o. 0 o.o o.o o.o o.o 0,0 o.o o.o 
o. 0 o. 0 o.o o.o 648.00 649~00 o.o o.o o.o o.o o.o o.o o.o o.o 
o. 0 o. 0 o.o 6't8.00 649.00 o. 0 o.o o.o o.o o. 0 o.o o.o o. 0 o.o 
o.o o. 0 6~8.00 646.00 M-B.OO o.o o.o o.o o.o o.o 0,0 o.o o.o o.o 
o.o o.o 6~8.00 648.00 648.00 o.o o.o o.o o-.o o.o o.o o.o o.o o.o 
o.o 6't8.00 648.00 648.00 648.00 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o 648o 00 648.00 648.00 648.00 o.o o.o o.o o.o o.o o. 0 o,o o.o ... 
o.o 648.00 648.00 61t8.00 o. 0 o.o o.o o.o o.o o.o o.o o.o o. 0 o.o 

648.00 648. 00 6't8.00 o.o o.o o.o o.o o.o o.o 0.0 o.o o.o o.o o.o 
648 .. 00 648. 00 o. 0 o.o o.o o,o o.o o.o o.o 0,0 o.o o.o o.o o.o 
648.00 648.00 648.00 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.'o o.o o. 0 o.o o,o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

102 Oklahoma Agricultural Experiment Station 



G. SORG .. 
o.o o.o o.o ... o.o 25]o 50 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 a.o o.o 253.50 253. 50 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o.o o.o 253.50 2 53 0 so o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o,o 253. 50 253~ 50 253.50 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 253. so 253.50 253.50 a.o o.a o.o a.o o.o o.o o.o o.o o.o 
o.o 253 ~50 253.50 2 53., 50 253.50 o.o o.o o.a a.a a. a a.o a.o a.o o.o 
o.a 253 0 50 253.50 253 .. 50 253.50 a.o a. a a.a a.a a.a o.a a. a a.o o.a 
o.o 253.50 253.50 253.50 o.o o.o a.o o.o a.o o.o o.o o.o a.o o.o 

253.50 253.50 253. 50 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.p 
253.5ll 253. 50 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o 0.0 o.o 
253.50 253.50 253.50 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. a o.o o.o o.o o.o o.o o.o o.o o. 0 o.o a.o o.o o.o 
a.a o.o o. 0 o.a o.o o.o o.a o.o a.o o.o o.o o.o o.o o.o 

CORN 
o.o o.o o.o o.o o.o 225.75 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o.o o.o o.o zzs. 75 225.75 o.o o.o o.o o.o o.o o.o o.o o.o 
a.o o. a o.o 225.75 22!h 7'5 o.o o.o o.o o.o o.a o.o a.a o.o a.o 
o.o o. 0 225 .. 75 225 .. 75 225.75 o.o o.o o.o o.o o.o o.o a.o o. a o.o 
o.o o. 0 225 .. 75 zzs. 75 225 .. 75 a.o o. a o.o a.a o.o o.o a.a a.o o.o 
o.o 225~ 75 us .. 75 22 s .. 75 zzs .. 75 o.o a. a a.o a.o a. a a. a a. a a. a o.a 
o.a 225.15 225.75 225 .. 75 2 zs. 75 o.o o.a a.a o.o o.o o.o o.o a.o o.o 
o.o 225. 75 zzs~ 75 225.75 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 0.!:0 

225.75 225.75 225 .. 75 o.o o.o o.o o.o o.o o.o a.o o.o o. 0 o.o o.o 
225 .. 75 225 .. 75 o.a o.o o.o o.o o.o a.o o.o o.o o.o o.o o.o o.o 
225.75 225.75 2 25 .. 75 o.a o.o o.o o.o o.o o.o o.o o.o o.o o.o o •• 

o.o o. 0 o.o o.o o.o o.o o.o o.a a.a o.a a. a a. a a.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.a o.o o.o a.o o.o o.o 
o.o o.o o.o o.a o.o o.o o.o o.o a. a a. a a. a a. a a.o o.o 

SOYBEANS 
a.o o. 0 a.o a. o o.a 355 .. 25 o. a o.o o.a o.o o.o a.o o.o o.o 
o.a o. a o. 0 a. a 3 55 0 2 5 355.25 a. o o.o a.o o.a o.o o.o a.o a.o 
o.o o. 0 o.-o 355.25 355.25 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o.o 355.25 355.25 355.25 o.o o.o o.o o.o o.o o.a a.o a.a a.q 
o.a a.a 355.25 355.25 355.25 a.o o.o o.o o.o o.o o.o o.o o.o o.o 
a.o 355.25 355. 25 355.2 5 355.25 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o 3!>5. 25 355.25 355.25 355.25 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o 
0.0 355.25 355.25 355o 2 5 o.o a.o o.o o.o a.o o.o o.o a.o o.o o.o 

3 55. 2 5 355.25 355.25 o. a o.o o.o o.o o.o a.a o.o o.o a. 0 o.o o,o 
355.25 355. 25 o.o a. a o.o o.o a. a a.a a.a o.a a.o a.o o.o o.a 
355.2'5 3SS.Z5 355.25 o.o a.o o.o o.a a.o o.a a.a a.o a. a o.o o,o 

o.a a. a o.a o.o a.o o.a o.o o. a a.a a.o a.a o.a a.o a.o 
o.o a.o o.a o.a a.o a.o a.o a.o o.o a.o a. a a.o a.o o,o 
o.o o. a a. a o.a a.o o.a a.o o.a o.a a.o o.o a.o a.o o.a 

IOHEAT 
a.o o. 0 a. a a.a o.a 188.50 a.o o.o o.o o.a o.o a. a o.a a. a 
o.a a. a a.o ... 188.50 188.50 o.o a.a a.o a.o o.a o.o o.o o.o 
o.o o. 0 a.o 188.50 188.50 o.a o.o a. a a.a o.o o.o a.o a.o o.a 
o.o a. a 188.50 188.50 188$50 o.o a.o o.a o.o a.a a.o o.o o.o ••• o.o o. a tea. 50 188.50 188.50 a. a o.o a.a o.o a.o a.o o.o a.o ••• a.o 188. 50 188.50 188.50 188.50 o.o o. a a.a a.o a.a a.o 0.0 a.o ••• a. a 188.50 188.50 188~50 188.50 a. 0 a.o a.a o.o o.o a.o o.o a.o ... 
a.o 188.50 188.50 188950 a.a a.o a.a a. a o.a 0~0 ... a.o o.a ... 

188 .. 50 188.50 188.50 a. a a.o o.o o.a a.o a.o a. a o.a a. a o.o G,o 
188.50 188.50 a. a a.o o. 0 o.o o.o a. a o.o o.o a. a o.o o.o o,o 
188o50 188.50 188.50 a.o a.o o.a ... a.a o.a o.o a.o o.o a.a o;o 

o.a a. a a. a o.o a.o a.o a.o o.a o.a a.a a. a o.o a.o ~:~ o.a a.o a. a o.o a. a o.a o.o a.a a.o a.o a. a o.a a.o 
o.a o. 0 a. 0 a.a o.o a.o o.o o.o a. a a.o ... a.o a.o a, a 

OATS 
o.a o.o a. a o.o a.o 150.00 o.a a.o o.o a.o a. a o.o a.a a.a 
o.o a.o o. a o.o 150.00 150.00 o.o o.a a.o o.o a. a ... o.o o.o 
a.o o.o a.o 150.00 150.00 o.o a.o a.a ... a. a o.a o.a a.o 

~ 
a. a o. a 150.00 150 .. 00 150.00 o.a a.a a.a a.a a.a a.o a.o a.o 
a.a a.a 150.00 150.00 150.00 a. a o.a a.o a.o o.-o a. a o.a a.o 
o.o 150.00 150.00 150.00 150.00 a. a a.a a.o a.a a.a o.a a. a a.o 
a. a 150.00 150.00 150.00 150.00 a.a a.o a.a a.o o.a o.o a.o a. a ... 150.00 150.00 150.00 a.o a.a a.o o.o o.o o.o o.a o.o a.o 

150.00 150o00 150.00 a.o o.o a. a ... a.a o.a o.o a. a ... a.o 
150.00 150.00 a. a ... a.o o.a o.o a.a a.o o.o a. a a. a a.o 
150.00 150.00 150.00 o.o a.a o.o o.o a.o ... a.o a.o ... o.o 

o.a a. 0 •• 0 a.o a.o a.o a.o o.a o.o o.o o.o o.a o.o 
o.o a. a o. a a. a a.o o.o a.o o.o o.o o.a o.o o.a a. a 
o.o o. a a.o o. a o.a o.o o.a a.a a.o o.a o.o a. 0 o.o 

BARLEY 
o.o a. a a.a o. a o.o 170.00 a. a a.o o.o a.a a. a o. 0 a.a a.a 
a.o o. a •• a a. a 170.00 170.00 o.o o.o o.o a.a a.o a. a a.a a.o 
a. a o.a a.o 170.00 170.00 a. a a. o a.a a.a a. a a. a a. a a. a a.a 
o.o o. 0 170.00 170.00 170.00 o.a a. a a. a a.o a.o a. a a.o o.o a.o 
o.a a. a 170.00 110.00 170.00 a. a a. a a.a o.o o.o a.a o.o a.a o.a 
o.o 170.00 170.00 170.00 170.00 a.o o.o a.o o.a a. a a. a a.o c.o a.o 
o.o 170.00 170.00 170.00 170 .. 00 o.a a.o a.a a.o o.a a.o o.a a.o o.a 
o.a 170.00 170.00 170o00 o.o o.o o.a a.o a.o a.a o.a o.o a.o O.iO 

170.00 170.00 170.00 o.o a.a a. a a.o a. a a.a o.o ... o.o a.o ... 
170.00 110.00 a.o o. a o.a o.o a.o a.o a.a o.a a.o a. a o.o o,a 
170.00 170.00 170.00 o.a o.o o.o o. a o.o o.a o.a a.o o.a a. a a.a 

a.o a.o a. a o.a o.o a.o o.a a.o o.o o.a a. a o. 0 a.o a. a 
o.o a. a a.o a.a a.o o.o o.a o.a o.a a.o a. a o.o o.o o.a 
a.o •• 0 a. 0 o.o o.o o.o o.a a.a o.o a. a o.a a. a a.o o.a 
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PEANUTS 
o.o o. 0 o.o o.o o.o 750.00 o.o o.o o.o o.o o.o o. 0 o.o o.o 
o.o o. 0 o. 0 o.o o.o 750.00 o. 0 o.o o.o o.o o.o o. 0 o.o o.o 
o.o o. 0 o. 0 0,0 750.00 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o •• 0 750.00 o.o 750.00 o.o o. 0 o.o o.o o.o o.o o. 0 o.o o.o 
o. 0 o. 0 750.00 750.00 750. 00 o.o o.o 0.0 o.o o.o 0,0 o.o o.o 
o. 0 750.00 750. 00 750.00 750.00 o. 0 o.o o.o 0,0 o.o o,o o. 0 o.o o.o 
0.0 o.o 750.00 o.o 750.00 o.o o.o o. 0 o.o o.o o.o o. 0 o.o o. 0 
o.o o. 0 750. 00 o, 0 o.o o. 0 o. 0 o.o o.o o.o o.o o.o o.o o.o 

750.00 750. 00 750.00 o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o,o 
750.00 0,0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o,o o.o 
750.00 o. 0 750. 00 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o,o 

o.o o. 0 o. 0 0,0 o.o o. 0 o. 0 o.o o.o o.o o.o o,o o.o o.o 
o.o o. 0 o. 0 o. 0 o.o o. 0 o.o o. 0 0.0 o.o o.o 0.0 o.o o. 0 
o.o o. 0 o. 0 o.o o.o o.o o.o 0,0 o.o o.o o. 0 0,0 o.o 

B. PAST. 
o.o o. 0 o.o o.o o.o 90.00 o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o 0,0 o. 0 0,0 90.00 90-00 o. 0 o.o o.o 0.0 o.o o.o 0,0 o.o 
o. 0 o.o o. 0 90.00 90.00 o.o o.o o. 0 o.o o.o o. 0 o. 0 o.o o.o 
o. 0 o. 0 90.00 90.00 90.00 o.o o.o o. 0 o. 0 o.o o. 0 o.o o.o o.o 
o.o o. 0 90.00 90.00 90.00 o. 0 o.o 0. 0 o.o o. 0 o.o o.o 0.0 
o. 0 90o ao 90.00 90.00 90.00 o.o o. 0 o. 0 o.o o.o o. 0 o.o o.o o. 0 
o.o 90.00 90.00 90.00 90.00 o.o o.o o.o o.o o.o o.o 0,0 o.o o.o 
o.o 90.00 9a.oo 90.00 0,0 o.o o.o o.o o.o o.o o.o o.o o.o o.o 

90.00 90.00 90.00 o.o o, 0 o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 
90.00 90.00 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
90.00 90.00 90.00 o.o o.o o. 0 o. 0 o.o o. 0 o.o o.o o.o 0.0 
o.o o. 0 o. 0 o.o o.o o.o o. 0 o.o o.o o.o o. 0 o. 0 o.o o. 0 
o.o o. 0 o. 0 o. 0 o.o o. 0 o.o o.o o.o o.o o. 0 o. 0 o.o o.o 
o.o o.o o. 0 o.o o.o o. 0 o.o o. 0 o.o o.o o. 0 o.o o.o o. 0 

AlFAlFA 
o.o o. 0 o. 0 o.o o.o 495.00 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o. 0 o.o 495.00 495.00 o.o o.o o.o o.o o. 0 o.o o.o o.o 
o.o o. 0 o. 0 495o 00 495.00 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o. 0 o. 0 495.00 495.00 495.00 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 495.00 495.00 495.00 o.o o. 0 o.o 0,0 o.o o.o o.o o.o o.o 
o.o 495.00 495.00 495.00 495-00 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o 495. co 495.00 495.00 495.00 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o 495. 00 495. DO 495.00 o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 

495.00 495. 00 495. 00 o,o o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o,o 
495.00 495. 00 o. 0 o. 0 o.o o. 0 o.o o. 0 o.o o.o o.o o.o o.o 0~0 
495.00 495.00 495.00 o.o o.o o. 0 o.o o. 0 o.o o.o o. 0 o. 0 o. 0 o,o 

o.o o. 0 o. 0 o. 0 o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o 
o.o o. 0 o. 0 o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o. 0 o.o o.o o. 0 o.o 0.0 o. 0 o.o 

N, HAY 
o.o o. 0 o.o o.o 0,0 165.00 o.o o.o o.o o.o o. 0 o.o o.o o. 0 
o. 0 o.o o.o o. 0 1(>5.00 165.00 o.o o. 0 o,o o.o o. 0 o.o o.o o.o 
o.o o. 0 o.o 165.00 165.00 o.o o.o o.o o.o o.o o.o o.o 0,0 0,0 
o.o o. 0 165.00 165.00 165.00 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 165.00 165.00 165.00 o.o o. 0 o.o o.o o.o o.o 0,0 o.o o.o 
o.o 165.00 165.00 165.00 165.00 o.o o.o o. 0 o.o o.o o.o o.o o.o o.o 
o.o 165.00 165. oo 165.00 165.00 o. 0 o.o o. 0 o.o 0,0 o. 0 o. 0 o.o o.o 
o.o 165.00 165.00 165.00 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o. 0 

165.00 165.00 165.00 o. 0 o.o o.o o.o o. 0 o.o o.o o. 0 o. 0 o.o o,o 
165.00 165.00 o. 0 o.o o.o o. 0 o.o 0.0 o.o o.o o. 0 o.o o.o o.o 
165o00 165.00 165.00 o.o o.o 0,0 o.o o.o o.o o. 0 o.o o.o o.o o.o 

o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 
o.o o. 0 o. 0 0,0 o.o o.o o.o o. 0 o.o o. 0 o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o,o o.o 

WOOOPAST 
o.o o. 0 o.o o.o o.o 8.75 o. 0 o.o o.o o.o o.o o.o o. 0 o.o 
o.o o. 0 o.o o.o .a. 75 8.75 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o 8.75 8. 75 o. 0 o. 0 o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 a. 75 a. 75 a. 75 o.o o. 0 o.o o.o o.o o.o o.o 0,0 ... 
o. 0 o. 0 a. 75 a. 75 a. 75 o. 0 o.o o. 0 o.o ... o.o o.o o.o o.o 
o.o 8. 75 a. 75 a.75 8.75 o. 0 o. 0 o. 0 o.o o.o o.o 0, 0 o.o o.o 
o.o a. 75 s. 75 a. 75 a. 75 o.o o.o o. 0 o.o o.o o.o o. 0 o.o o. 0 
o.o 8. 7'; 8. 75 a. 75 o.o o. 0 o. 0 o. 0 o.o 0,0 o.o o. 0 o.o g;g a. 75 a. 75 a. 75 o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o 
8.75 a. 75 o. 0 o. 0 o.o o.o o. 0 o.o o.o o.o o.o o.o o.o 

o.i a.75 a. 75 a. 75 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 
o.o o.o o.o o. 0 o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o. 
o. 0 0. 0 o. 0 o.o o.o o. 0 o. 0 o.o o.o o.o 0,0 o. 0 o.o o. 0 
o. 0 o.o o. 0 o. 0 o.o o. 0 o.o o. 0 o.o o.o o. 0 o.o o.o 0.0 

R.PASTo 
o.o o. 0 o. 0 o.o o.o He 75 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o. 0 o. 0 33.75 33. 7'i o.o o. 0 o.o o.o o.o o. 0 o.o o. 0 
0.0 o. 0 o. 0 33.75 33.75 o.o o. 0 0. 0 o.o o.o o. 0 o. 0 o.o o.o 
o.o o. 0 33. 75 33.75 33.75 o. 0 o.o o. 0 0.0 o.o o.o o. 0 o.o o. 0 
o.o o. 0 33.75 33.75 33.75 o.o o.o o.o o.o o.o o.o o. 0 0.0 o.o 
o.o 33. 75 33.75 33.75 33.75 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o 33o 75 33.75 33.75 33. 75 o.o o. 0 o. 0 o.o o.o o.o o.o o.o o.o 
o.o H. 75 33.75 33.75 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

33. 75 33. 75 33. 75 o. 0 o.o o. 0 o. 0 o.o o.o o.o o.o o.o o.o o. 0 
n.75 33.75 o. 0 o.o o.o o.o o.o o. 0 o.o o.o 0,0 o.o o.o o. 0 
33.75 33. 75 33. 75 o.o o.o o.o o.o o. 0 o.o o.o o.o o. 0 o.o o.o 
o,o o. 0 o. 0 o.o o.o o. 0 o.o o. 0 0.0 o.o o. 0 o. 0 o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o,o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o.o 
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'<ET RE 1 URNS BY C!<JP ON EACH SAMPLE POl NT 1\P fA '"(TH AVERAGf ANNUAL FLOUDING OAMAGES ACCOUNTF') FOR 

COTTON 
a .a a. a o. a o. 0 85.99 o. 0 o.o a.o o. 0 o. 0 a. o o.o .. 
a. o o. a o. a D. 0 121.97 105.14 a. a o. 0 a.o a.a a.a o.o a. o a.9 
o. 0 a. a a. a 74.61 -310~10 a. a a.a o.o o .a a.a o.a o. 0 a. a o,p 
a.a o. a oo. 87 104 .. 14 79.39 o. 0 o.o a.o o.o a.o a. a a.a o.a o .. :o 
o. a o. 0 112.89 -268.59 fl5 .. 10 a. a o. a o.o a.o o.o o.a o.a o.o o~'o 
a. a 98.88 104. 14 -268 .. 34 8'i.99 o. a a. a a.a a.a a. a a. a o.a o.a a~ a 
o.a 108.28 -Z70,16 il5.99 92.94 a. a a.a o .a a.o a.a o.a a. a o. 0 o.·,o 
o.o 104. 14 -d5. 41 ·9;1.35 a. a a.a o. a o. 0 o.o o.o o.o o. 0 o.o a. a 

94.21 101to14 -311.93 o. 0 a. o o.a a. a o. a a.o o,a o.a a. o a.o g.a 
104 .. 14-342,72 a. o a.a a.a a.o a.a o.a a.a a.a a.a a.a a.a .a 

-294.14 85. 99 99.26 a. a a.a a. a a. a a. a a.o a. a a.a a. a o.a o.o 
o.o a. o o. 0 o.a o.a a. a a.o o.o o.a a.o a.o o.o o,o o.a 
<1.0 o. a a. a o. a o.o o.o o. 0 a. a a.a a.o a.o a.a o.a o.o 
a.o o. a o. a o. a o. 0 o.o o.a o. a o.o o. 0 o.o o. 0 a.o o.a 

G. SORG. 
o. a o. 0 o. a a.o o.o 6 7. 24 a. a a.a a.a a. a a.o a.o o.o a.a 
a.a a. a a. a qo. 01 76.27 a. a a.o a.o o.a a. a o.a a. o a. a 
a. o o. a a. a 70.75 -67. f\4 a. a o.a o. a a.a a.a a.a a. a a. a o.o 
o.o a. a 57.46 84.46 64.3'5 o. 0 a. o a.o a. a a.a a. a a. a o.a o.o 
a.o o. a 78. 68 -59.70 66.85 a. a o.a o.a a.a a.o o.a a.a a.o a.o 
o.o 73.40 75.96 -59.62 67 .. 24 o. a o.o a,o a.o o. a o.a a. a o.o a.o 
a.o 85. 75 -53,77 75.74 70.58 o. 0 o, a o.o o.o a.a a. a a. a a.a a.o 
a. o 84.46 11. 76 7fl. ill a. o a. a a.a o.o a.a a.a o.a a. a a.o a.o 

71. 19 7S. 96 -68. 29 o. a a. o a. a o. 0 o. 0 a. o a,a o.a a. a a. a a. a 
75.96 -67. 36 a. a a.a a. o o.a a. a a.a a.o a. a a. a a. o o.o a.o 

-61.49 7S. 74 73. 58 o.a a. o a. a o.a o.o a.a a.a o.a o.a a.a a.o 
o.o a. o a. o o.a a.o a. a o. a o.o a. a o. a a. a a.o o.a a.a 
a. a a. a a. a a.o a.a o.a a.a a. a o.a a.a a. a a.o o.o a.o 
a.o a. a o. 0 o.a o. a a. a a. a a.o a.a o.a o.a o.o a. a a.a 

CORN 
o.a a. a a. a o.a a.a 18.96 a. a a.a a.o a.a a. a o.a o.a a.o 
a.o o. 0 o. a o.a 35,64 26.82 a.a o.a a.a o.a a. a a.o o.o o.o 
o.a o.a a. a 18, I 0 -118.83 a. a a.a o. 0 a.o o.o o.a o. a o.a o.o 
o. a a. o 9. 66 30.26 16.28 o.o a.a a. a a. a a.a a, a o. 0 a. a a.o 
o. 0 a.a 29. 2S -110.45 18.60 a. a a.a o .a a.a a. a a. a a.o o. a o.,o 
a.o 24. 32 u .. st -110.36 ts. qo o.a a.o a.o o.a o.a a. a a.o o.a o.; o 
a.o 31.56-103.54 22.71 21. 6S a. o a. a a.o a.a o.o a. a a.o o,a 616 o. a 30. 26 -37.46 25,36 a.a o.a a.a a.a o.a a. o a.o o.a o.a 

22. 38 26.51 -119,48 a.o a.o o.a o.a a.o o.o a.a o.a a,o a.o r 26.51 -126.6S a. o o. 0 o.a o.a o. 0 o. a a.o a.a o. a a. a a. o .o 
-112. 53 22.71 24. 47 o. 0 a. a a. a a.o o.o a.o a. a o.a a.o o. 0 ,a 

o. 0 o.o a. o a. o o. 0 o.a a.o o. a a.a a.o a.o a.a a.a a.o 
o. a o. a a. a a.o a. a a. o a.o o.o o,a o. 0 a. o o.a o.a o. a 
a. a a. a o. 0 o.a a.a o. 0 o.a a.o o.a a.o a.a o.a o.a a. a 

SOYBEANS 
a. a a. a a. a o.o a.o 161..99 a. a o.o a.a a.a a. a a.o a.a o.a 
o.a a.a a. o a.o 183 .. 84 172. 21 o. a a. a a.o a.o o.a a.a o.a a. a 
a.o a. o a. a 1sq.11 -41.16 a.o a.o a.o o.a a.o o.a o.a o.a a. a 
o.o o.a 148.93 174.85 158.50 a, a a.a o.a a.a o.a o.o o.o o.o a.a 
a.o a.a i 76. 11 -2'1.89 161., 52 a, o o.a a.a a.o a. a o,a o. 0 o.a a.a 
o.o 168.89' 171. 70 -29.76 lbl& 99 a. a o.a o. 0 a.a a.a o.a a. o a.o a. a 
a. o 176.94 -zo. 36 l6S,l4 165~ 71 a. a a.o o,a a.o a.o a.o o. a a. o a. a 
a. a 174. as 74.92 168o55 o.a a. o a.o a.o a.a o.a o.a a. a a.o o.a 

166.39 171. 70 -42.06 a. a a.o a.o a. a a. a a.a o.o o.o a.o o.a ~~ 171.70 -54.61 o. a o.a o.a o.a o.a a.o a.o o.a a. a o.a a.o 
-32.76 165.14 169,09 o.a o.o a.o o.a o. a o.a a.o o.a o.a a. a o.o 

a.o o. 0 o.a a.o o.a o.a a.o a. a a.o o.a o.o o.o 0.0 o.a 
o. a a.a a. o a.o a. a a.o a.a o. a a.o a. a o.a o. 0 a. a 0.0 
a.o a.a a. a a. a a.a a.a a. o a.a a.o a. a o.o o.o a.o o. 0 

WHEAT 
a,a a.o a. o a. o o.a -12.10 o.o 0 .o a.o a.a a. a a. o o. a a.o 
a.o a. o a. a o.o 5. 72 -3.06 a.a o.a a.a o.a o,o o,a a. o a.o 
o.a o. a a. a -13.53 -163,65 a. a a.a a.o o.o o.a a.o a. a o.o o •. o 
a. a a.a -22. 56 Oo'i17 -15.43 o. a o.a a.o o.a o.a a. a o.a o.a o.·o 
o.o o. a -o.qg -155,47 -12.54 a.o a. o a.a o.a a.a a. a o.a o.o 0,.'0 
a. a -5.85 -3.33 -155.34 -12.10 a. a o .a a. a a.o o.o o.a a. a a.o a, a 
a.o 2.06-145,10 -7.80 -a.74 a. a a.a a.o o. 0 a.o o.a a. o a.o o.a 
a. a o. Cil7 -t:s. 22 -4.72 a. a a. a o. a o.a a.o o.o a.o a. o a.o ;·o -8.12 -3.33 -163.65 o.o a.o a.o a.a a.o o.o a.a o.a a. a o.o .a 

-3.33 -l'59o3S a.o a,o a. a a.a a. a a.o a,o o.o a. a a. a o.a p.a 
• -1S8. 60 -7,80 -5.67 a.o o.a o.a a.o o.a a.a a.a a.o a. a o.a n.o 

a.o a. a a. a o.a o.a a.o a.a a.a a.a a. o o.a a.a a.a /o.o 
o.o o.a o. a a. a a. a a. a a.o a.o a.a a.o o.a a.a 0.0 a. a 
a. a a. a a. a a.o a. a a. a a.a a.o a, a a.o a. a o. 0 a.o a. a 

OATS 
o.a a.o o. a a. a o.o -58.48 o.a a. a a .a o.a a. a a. a o.o o.o 
a. a o. 0 a. a o.a -41.98 -so. 22 a, a a. a a.o a.a o.a o.a o.o a.o 
o.a a. a o. a -sa. ss -162.11 a. a o.a a.a o.a a. a a. a o. 0 a.a a.o 
a.o a. a -66,64 -46,15 -61.00 o.a a. a o.a a.a a.a a. a a.o o.a o. a 
a. a a. o -48.1t1 -155.72 -s6.8Z o.o a. a a.a a.a a.o o.a o.a o.a o, a 
a.a -52.83 -so. 45 -155.,66 -S6,48 a. a o.a a. a a.a a.a a. a a. a a. a o. a 
a.a -45. 19 -151.72 -54.18 -5S.40 a. a o.a o.a a.a a.a a. a o. a a. a a. a 
a. a -46. lS -100. 42 -51.36 a,a a. a o.a a. a a.a a.o o.a o.o o. 0 ~-a -54.85 -50.45 -162.31 o.o a.o a. a o, a a.a a.a a.o o.a a. a o.o .a 

-50.45 -161. :H a. o o.a a.o a.a a.a o.o a.a a.a o.a o.o o.a o.a 
-156.92 -54.18 -52.67 a. a a.a o.o o. a a.o a.o a.a a.o a. a o.a o.o 

a.o a, o a. o a.o a.a a, a a.o a. a a.a a. a a. a a. a o.a a. a 
o.o o.a a. a a.o a. a a. a a.o o.o a.o a.a a.o o.a o.a o.o 
o. a a. o o. a a. a o.o a. a a. a a.o a.a o.a o.a o.a a. a a. a 
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BARLEY 
o.o o. 0 o.o o.o o.o -31.05 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o. 0 o. 0 o.o -12.93 -21.69 o. 0 o.o o.o o.o o,o o.o o.o o.o o.o o. 0 o.o -31.70 -l4Bo 50 o.o o. 0 o.o o.o o.o o.o o.o o.o ·o.o 
o.o o. 0 -40.31 -l7.b6 -33.91 o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o. 0 -19.64 -141.26 -31.44 o.o o.o o.o 0,0 o.o o.o o.o o.o o.o o.o -24.65 -21.96 -141.20 -31.05 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o -lb. 56 -136.73 -26.75 -27.57 o.o o.o o.o o.o o.o o.o o.o o.o o,o o.o -17.66 -78.59 -23.55 o.o o.o o.o o.o o.o 0,0 o.o o.o o.o o-;o 

-26.94 -Zlo 'l6 -148o 73 o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o•o 
-21.96-148.23 o.o o.o o. 0 o.o o. 0 o.o o.o o.o o,o o.o o.o o.o 

-142.62 -26. 75 -24.46 o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o. 0 
o.o o. 0 o. 0 o.o o.o 0,0 o.o o.o o.o o.o o.o o.o o.o 0.0 
o.o o.o o.o o. 0 o.o o.o o.o o,o 0,0 o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

PEANUTS 
o. 0 o. 0 o. 0 o.o o.o 161.78 o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o. 0 o. 0 o.o o. 0 181.50 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o. 0 o.o -240. 71 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 135.95 o.o 155.5 B o.o o.o o.o o.o o.o o,o o.o o.o o.o 
o.o o. 0 190.67 -222.9-4! 160.95 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 174. sa 180.32 -222.76 161.78 o. 0 o.o o. 0 o.o o.o o.o o.o o. 0 o.o 
o.o o. 0 - 209. 71 o.o 168.88 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 -26.66 o.o o.o o. 0 o.o o. 0 o.o o.o o.o o.o o. 0 o.o 

170. 17 180.32-241.75 o.o o.o o. 0 o.o o.o o.o 0.0 o,o o.o o.o o.o 
180.32 o. 0 o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o •• 0 

-226.93 o. 0 175.26 o.o o.o 0,0 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o 0,0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o 0,0 o.o 
o. 0 o. 0 o. 0 o.o o.o o.o 0.0 o.o o.o o.o o.o o. 0 o.o o.o 

B. PAST. 
o.o o.o o.o o.o o.o -66.87 o.o o.o o.o o.o o.o o.o o.o o. 0 
o.o o. 0 o. 0 o.o -65.20 -66.02 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o -67.41 -87.02 o. 0 o.o o.o o.o o.o o.o o.o o.o o,o 
o. 0 o. 0 -68.08 -66.06 -67.19 o.o o.o o.o o.o o.o o.o o.o 0,0 o,o 
o.o o. 0 -65.64 -85.87 -66.91 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o -66.29 -66~ 06 -85.85 -66.87 o. 0 o.o o.o o.o o.o o.o o. 0 o.o o. 0 o.o -65. 86 -84.78 -66.87 -66.56 0,0 o.o o.o o.o 0.0 o.o o. 0 o.o o.o 
0,0 -66. 06 -75.40 -66.59 o. 0 o. 0 o.o o.o o.o 0,0 o.o o.o o.o o,o 

-66.50 -66. 06 -87. 14 0,0 o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o 
-66.06 -89. 15 o.o o.o o.o o.o o.o o. 0 o.o o.o o.o o.o o. 0 o.:o 
-80.19 -66.87 -66.28 o.o o.o o. 0 o.o o. 0 o.o o,o o.o o.o o. 0 ~:t o.o o. 0 o.o o. 0 o.o 0,0 o.o o. 0 o.o o.o o.o o.o o. 0 

o.o o. 0 o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o. 0 0.0 o. 0 o.o o.o o.o o.o o.o o.o o.o o,o o.o 

AlFALFA 
o.o o. 0 o.o o.o o. 0 164.64 o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 0,0 o.o 180.23 112.36 o. 0 o.o o.o o.o o.o 0, 0 o.o o.o o.o o. 0 o. 0 160.31 Oo64 o.o o.o o.o o.o o. 0 o. 0 o.o o.o o.b o.o o. 0 15'to29 171.89 162. l3 o. 0 o.o o.o o.o 0.0 o. 0 o.o o.o o.o o.o o. 0 175.98 a. 2 3 164-30 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o 169.17 171.89 a. 3l l64o64 o,o o.o o.o o.o o.o o.o o.o o.o o.o o.o 173. a3 14.27 164.64 167.42 o.o o.o o.o o.o o.o o.o 0,0 o.o o.o o.o 171. a9 89.07 167.19 o.o o.o o. 0 o.o o.o o.o o.o o. 0 o.o o. 0 

167.92 171.89 o.u o,o o. 0 o. 0 o. 0 o.o o.o o.o o.o o. 0 o.o o.o 
171.89 -a. 91 o.o 0,0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

6.42 1Mo61t 169.92 o. 0 o.o o.o o.o 0,0 o.o o.o 0.0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o.o o.o o.o o. 0 o.o o. 0 o. 0 o.o o.o o.o o.o o.o o,o o. 0 o.o o.o o.o o.o o.o o.o o. 0 0,0 o.o o.o o.o 0,0 o.o o.o o.o o.o o.o o.o 

N. HAY 
o.o o.o o. 0 o.o o.o 86.15 o.o o.o o.o o.o o.o 0,0 o.o o.o o.o o. 0 o. 0 o.o 90.21 88.15 o. 0 o.o o.o 0,0 o.o o.o o.o o.o o.o o. 0 o. 0 84.90 38.07 o.o o.o o.o o.o o. 0 o.o o.o o.o o.o o.o o.o 83.26 88.02 a5.42 o.o o.o o.o 0,0 o.o o.o o.o o.o o.o o.o o. 0 89.10 40.64 aD.os 0.0 o. 0 o.o o.o o.o o.o 0,0 o.o o.o o.o a7.49 as. 02 40.67 86.15 o.o o.o o. 0 o.o o.o o.o o.o o,o o.o o.o sa. 53 43.01 86.!5 86.87 o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o,o as. 02 65.18 86~ 80 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

87.00 as. 02 37. a1 o. 0 o.o o.o o.o 0,0 o.o o.o o.o o.o o.o o.o 
aa.o2 33.48 o.o o.o o.o o.o o.o o.o o.o 0.0 o.o o.o o.o o.o 
39.,93 86.15 87.53 o, 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o o.o o.o o.o 0,0 o.o o.o o.o o. 0 u.o o.o o.o o.o o. 0 o.o ~,o o.o o. 0 o.o o.o o.o o.o o. 0 0,0 o.o o.o o.o 0.0 o.o .• o 

WOOOPAST 
o.o o. 0 o. 0 o.o o.o 8.11 0,0 o.o o.o o.o o.o 0,0 o.o o.o 
0,0 o. 0 o.o o.o 8o34 Bo26 o. 0 o.o o.o o.o o.o o. 0 0,0 o.o o.o o. 0 o.o 8ol2 6.22 o. 0 0,0 o.o o.o o.o o. 0 o.o 0,0 o.o 
o.o o.o 8.06 Be 25 8.14 o. 0 o.o o.o o.o o.o 0, 0 o.o o.o o.o 
o.o o. 0 B. 29 6.33 8.17 o.o o.o o.o o.o o.o o.o o.o o.o o. 0 o.o a. 23 a, 25 6 .. 33 8.11 o.o o. 0 o. 0 0,0 o.o o.o o.o o.o ... o.o a .. 21 6.43 Sol 7 a. 20 o.o o.o o. 0 o.o o.o o.o o. 0 o.o o.o o.o a. 25 7. 35 a.2o o.o o.o o.o o.o o.o o.o o.o o.o o.o ~.o 
s.z1 a. 2s 6.20 o.o o.o o.o o. 0 o.o o.o o.o o. 0 o.o o.o 0~0 
a. 25 6. til o.o o,o o.o o.o o.o o.o o.o o.o o. 0 o.o o.o <j.o 
6. 30 a. 11 8.23 o.o o.o 0,0 o.o 0,0 o.o o.o o.o o.o o. 0 ~--0 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 0~,0 o.o o. 0 o.o o.o 0.0 0,0 o.o o.o o.o o.o o,o o.o o.o o.o o.o o. 0 o. 0 o.o o.o o.o o.o o.o o.o 0,0 o.o o.o o.o o. 0 
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R.PAST. 
o. 0 o. 0 o.o o.o o.o 31.53 o. 0 o.o o.o o.o o.o 
o.o o. 0 o.o o.o 32.16 31.65 o. 0 o.o o.o o.o o.o 
o.o o. 0 o.o 31.33 23.97 o.o o. 0 o.o o.o o.o o.o 
o. 0 o. 0 31.08 31.83 31 .. 41 o.o o.o o.o o.o o.o o.o 
o.o o. 0 31.99 24.41 31.51 o.o o.o o. 0 o.o o.o o.o 
o.o 31.75 31.63 24.41 31 ~53 o.o o.o o.o o.o o.o o.o 
o.o 31. 91 24. Bl 31.53 31.65 o.o o.o o. 0 o.o o.o o.o 
o.o 31. 83 28.33 31.64 o.o o. 0 o.o o.o o.o o.o o.o 

31.67 31.83 23.93 o.o o.o o. 0 o. 0 o.o o.o o.o o.o 
31.63 23. 17 o. 0 o. 0 o.o o. 0 o.o o.o o.o o.o o.o 
24.28 31.53 31. 75 0.0 o.o o. 0 o. 0 o.o o.o o.o o.o 
o.o o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o. 0 

LANP-USE MAXIMIZING NET RETURN ON EACH SAMPLE f'()INT CONSIDERING FLOODING POTENTIA.L 

0 0 0 0 0 10 0 0 0 0 0 0 0 0 
0 0 0 0 4 8 0 0 0 0 0 0 0 0 
0 0 0 10 11 0 0 0 0 0 0 0 0 0 
0 0 10 • 10 0 0 0 0 0 0 0 
0 0 8 II 10 0 0 0 0 0 0 0 
0 8 8 II 10 0 0 0 0 0 0 
0 4 II • 8 0 0 0 0 0 
0 . 10 0 0 0 0 0 0 
8 8 11 0 0 0 0 0 
8 11 0 0 0 0 0 0 

11 8 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

EXPECTED NET RETURNS ON EACH SAMPLE POINT AREA WITH OPT I MUM 
o.o o. 0 o. 0 o.o o.o l64o64 o.o 
o.o o. 0 o. 0 o.o 183.84 181 ~50 o.o 
o.o o.o o.o 160.31 38.07 o.o o.o 
o.o o.o 154. zq 174.85 162.13 o. 0 o.o 
o.o o. 0 190.67 40.64 1M.30 o. 0 o.o 
o.o 174.88 180.32 40.67 164.64 o.o o.o 
o. 0 176.94 43.01 165.14 1 oa. as o.o o.o 
o.o 174.85 89.07 168.55 o.o o.o o.o 

170.17 180.32 31.81 o. 0 o.o o.o o. 0 
160.32 33.48 o.o o.o o.o o.o o.o 

39.93 165.14 175.26 o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o o.o o.o o.o 
o.o o. 0 o.o o.o 0,0 o.o o.o 

ACCUMULATED ACRES OF 
CROP 

EACH CROP UNDER OPTIMUI<l LAND USE 
ACRES 

COTTCN 
GG SORGo 

CORN 
SOYBEANS 

WHEAT 
OATS 

1\ARL EY 
PEANUTS 
B. PAS Y. 

ALFALFA 
No HAY 

WODDP .&ST 
R.PA ST. 

0 
0 
0 

35 

4S 
0 

" 35 
0 
0 
0 
0 

VALUES FOR THIS CROSS-SECTION WITH OPTIMUI'4 lAND USE 
GROSS PRODUCTION AVERAGE ANNUAL NET 

REVENUE COSTS flOOD DAMAGES RETURNS 
13856.73 7lit2.94 2469.17 4144.62 

o.o 
o.o 
o. 0 
o.o 
o.o 
o. 0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

LAND-USE IN 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

ACCUMULATED VALUES OVER All ANALYZED CROSS-SECTIONS WITH OPTH1LlM lAND-USE 
GROSS PRODUCTION AVERAGE ANNUAL NET 

REVENUE COSTS FlOOD DAMAGES RETURNS 
13856.73 7242.94 2469.17 4144.62 

SECOND BEST lAND-USE ON EACH SA~PLE POINT CONSIDERING FLOODING POTENTIAL 
00000400000000 
0 0 0 0 10 10 0 0 
0004l30C 0 
0 0 4 10 0 c 0 
00413400 0 
0 10 10 13 4 0 0 0 
0 10 13 10 10 0 0 0 
0 10 4 10 0 0 0 0 

10 10 13 0 0 0 0 0 
10 13 0 0 0 0 
13 10 10 0 0 

0 0 0 0 
0 0 0 0 

0 0 0 

VIEW OF POSSIBLE 
o.o o.o 
o.o o.o 
o. 0 o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o. 0 o.o 
o.o o. 0 
o. 0 0,0 

o.o o.o o.o 
o. 0 o.o o.o 
o. 0 o.o o.o 
o.o o.o o.o 
o.o o.o o.o 
o.o o.o q.o 
o.o o.o o.o 
o.o o.o o.o 
o.o o.o o,o 
o.o o.o o, 0 
o.o o.o ,, 0 

o.o o.o o,o 
o.o o.o o!o 
o.o o.o o.w 

FLOODtNG 
o. 0 o.o j·' o.o o.o .p 
o.o o.o ~.o 
o.o o.o l).:o 
o.o o.o o.o 
o.o o.o o.o 
o.o o.o Q, 0 
o.o o.o o.o 
o.o o.o (\.0 
o.o o.o o\.o 
o.o o.o 0;0 
o.o o.o 0~0 

o.o o. 0 o.o 
o.o o. 0 o.o 
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EXPECTED NET RETURNS ON EACH SAMPLE POINT WITH 
o.o o. 0 o.o o.o o.o 161.99 
o.o o. 0 o. 0 o.o tao. 23 172.36 
o.o o.o o. 0 159.11 23.97 o.o 
o.o o. c 143.93 171.89 158.50 o.o 
o.o o. 0 176. 11 24.41 161.52 o. 0 
o.o 169.77 171.89 24.41 161.99 o.o 
o.o 173.e3 24.81 164.64 167.42 o.o 
o.o 171. B9 74.92 167. 19 o.o o.o 

167.92 171.89 23.93 o.o o. 0 o.o 
171.89 23. 17 o.o o.o o. 0 o.o 
24.2 8 164. C4 169.92 o.o o. 0 o.o 

o.o o. 0 o.o o.o o. 0 o.o 
o.o o.o o. 0 o.o o.o o. 0 
o. 0 o. 0 o.o o.o o.o o. 0 

ACCUMULATED ACRES 
CROP 
COTTON 

OF EACH CROP WITH SECOND BEST 
ACRES 

G. SORG. 
CORN 

SOYBEANS 
'IHEAT 
OATS 

BARLEY 
PEANUTS 
8o PAST. 

ALFALFA 

0 
0 

40 
0 
0 
0 
0 
0 

IS 
No HAY 0 

WOODPAST 0 
R.PAST. 35 

0 
0 

SECOND BEST 
0.0 
o.o 
o.o 
o.o 
o. 0 
o. 0 
o. 0 
o. 0 
o.o 
o.o 
o.o 
o.o 
o. 0 
o.o 

LAND-USE 

VALUES FOR THIS CROSS-SECTION WITH SECOND BEST LAND-USE 
GROSS PRODUCTION AVERAGE ANNUAL NET 

REVENUE COSTS FLOOD DAMAGES RETURNS 
10503.22 5138.23 1435.56 3929.44 

LAND-USE IN VIEW 0> 
o.o o. 0 o.o 
o.o o.o o.o 
o.o o.o o. 0 
o.o o.o o.o 
o.o o.o o.o 
o.o o.o o. 0 
o.o o.o o. 0 
o. 0 o.o o.o 
o.o o.o o.o 
o. 0 o.o o.o 
o.o o.o o.o 
o.o o.o o.o 
0.0 o.o o.o 
o.o o.o o.o 

ACCUMULATED VALUES JVER All ANALYZED CROSS-SECTIONS WITH SECOND BEST LAND-USE 
GROSS PRODUCTION AVERAGE ANNUAL NET 

REVENUE COSTS FLOOD DAMAGES RETURNS 
10503.22 5138.23 1435.56 3929.44 

PRICE OF OPT I MUM LAND-USE THAT YIELDS NET RETURNS EQUALTD SECOND BEST LAND-USE 
o.o o.o o.o o,o o. 0 21.86 7 o. 0 o.o o.o o.o 
o.o o.o o.o o.o 2. 422 9. 854 0.0 o.o o. 0 o.o 
o.o o.o o.o 21.939 lB. 962 o.o o.o o.o o. 0 o.o 
o.o o.o 21. 72~ 2. 426 21.816 o.o o.o o.o o. 0 o.o 
o.o o.o 9. 770 18.587 21.860 o.o o.o 0.0 o.o 
o.o 9.917 9. 865 18.583 21. 867 o.o o.o o.o o.o o.o 
o.o 2.425 18.259 2.lt46 9. 916 o.o o.o o.o o.o 0.0 
o.o 2olt26 21.141 2. 439 o.o o.o o.o o.o 0.0 o.o 
9.'963 9. 865 19.000 o. 0 o.o o. 0 o.o o.o o.o o.o 
~.865 19.673 o.o o.o o.o o.o o.o o. 0 o. 0 o.o 

18.689 2.446 9.'914 o.o o.o o.o o.o o.o o.o o.o 
o.o o.o o.o o.o o.o o. 0 o.o o.o o. 0 o.o 
o.o o. 0 o.o o.o o.o o. 0 o.o 0 .o o.o o.o 
o.o o. 0 o. 0 o.o o. 0 o.o o.o o.o o.o o.o 

PDSS ISLE FLOODING 
o.o o. 0 
o.o o. 0 
o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
0,0 o.o 
o.o o.o 
o. 0 o.o 
o.o o.o 
o.o o.o 

o.o o. 0 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o. 0 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o. 0 
o.o o.o 
o.o 0 .o 
o.o o.o 

PERCENTAGE DECREASE IN PRICE OF OPT I MUM LAND USE REQUIRED >OR SOLUTION TO " INOI FFERENT BETWEEN 
o.o o. 0 o. 0 o.o 0.0 0.60 o.o 0 .o o.o o.o o. 0 o. 0 
o. 0 o. c o. 0 o.o 1 .. 16 1.46 o. 0 o.o o.o o.o o. 0 o.o 
o.o o. 0 o. 0 o. 2 8 13.81 o.o o. 0 0 .o o.o o.o o. 0 o.o 
o.o o.o l. 25 0 .'98 o. 83 o. 0 o.o o. 0 o.o o.o o.o o.o 
o.o o. 0 2. 30 15.51 0.64 o. 0 o. 0 0.0 o.o o.o o.o o.o 
o.o o. 83 lo 35 15.53 0.60 o.o o. 0 o.o o.o o. 0 o.o o.o 
o. 0 1. 03 17.00 D.l1 0 .. 24 o. 0 o.o 0. 0 o.o o.o o. 0 o.o 
o.o o. 98 3. 90 Oo4b o.o o.o o. 0 o.o o.o o.o o. 0 0.0 
o. 37 l. 35 13.63 o. 0 o.o o.o o.o o. 0 o.o o.o o.o o.o 
1o 35 10. 58 o. 0 o.o 0.0 o.o o.o o. 0 o.o o.o o.o o.o 

15. os o. 17 o. 86 o.o o.o o.o o.o o. 0 o.o o.o o. 0 o.o 
o. 0 o. 0 o.o o. 0 o.o o.o o.o o.o o. 0 o.o o.o o. 0 
o. 0 o. 0 o. 0 o. 0 o.o o.o o.o O.o o.o o.o o.o o.o 
o.o o. c o. 0 o.o o.o o.o o.o o.o o.o o.o o.o o. 0 

o.o o.o 
o.o Q.O 
o.o o.o 
o. 0 o.o 
o.o o •. o 
o.o 0."0 
o.o o .. o 
o.o o,o 
o. 0 o,o 
o.o o.o 
o.o oo. 0 
o.o 0~ 0 
o.o o-·.o 
o.o o.o 

o. 0 o.o 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o.o 
0.0 o.-o 
o. 0 o.o 
o.o o.o 
o.o o,o 
o.o Oi.O 
o.o o.o 
o.o o.o 
o.o o. 0 
o.o o:..o 

OPT I MUM AND SECOND BE 
o.o o. 0 
o.o o.o 
o.o o. 0 
o.o o.o 
o.o o.o 
o.o o.o 
o.o o. 0 
o. 0 o. 0 
o.o o.o 
o.o o. 0 
o.o o. 0 
o.o o.o 
o. 0 o.o 
o. 0 o.o 

DISTRIBUTION BY CROSS SECTlON ACREAGE OF PERCENT PRICE DECLINE REQUIRED fOR OPTIMUM TO FQUAL SECOND BEST lAND USE NET RE 
PERCENTAGE PRICE DECLINE REQUIRED ACREAGE 

TO AFFECT LAND USE SOLUTION AFFFCTEO 
o.o - o.so 30.0 
0.56 - 1.00 40.0 
1.01- 2.00 35.0 
2.01 - 3.00 5.0 
Jo01 - 4o00 5o0 
4.01 - s.oo o.o 
5.01 - 10.00 o.o 

10.01 - 15.00 15.0 
15.01 - 20.00 20.0 
20.01 - 25.00 o.o 
25.01 - 50.00 o.o 
50.01 - 99.90 o.o 

100 o.o 
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ACCUfoiULATED DISTRIBUTlON BY ACREAGE OF PERCENT PRICE DECLINE REQUIRED FOR OPTifoiUM TO EQUAL SECOND BEST LAND USE NET RETURNS 
PERCENTAGE PRICE DECLINE REQUIRED ACREAGE 

TO AFFECT LAND USE SOL UTI ON AFFECTED 

CROP NUMBER 
l 
2 
3 

10 
11 
12 
13 

o.o - o.so 30.0 
0.'56 - loOO 40.0 
1.01 - 2.00 35.0 
2.01 - 3.00 s.o 
3.01 - 4.00 5.0 
4.01 - 5.00 o.o 
5.01 - 10.00 o.o 

10.01 - 15.00 15.0 
15 .. 01 - zo.oo zo.o 
20.01 - 25.00 o.o 
25.01 - so.oo o.o 
'50.01 - 99.90 o.o 

100 

CROP LEGEND 
CROP IOENTIFICAHON 

COTTON 
G. SORGo 

CORN 
SOYBEANS 

WHEAT 
OATS 

fiARLf'r' 
PEANUTS 
B. PAST. 

AlfALFA 
No HAY 

WOODPAST 
R. PAST. 
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