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PREFACE

This report describes the general features of a computer program

to estimate flood damages for the geographic regions of the U. S. Army

Engineer Division, Lower Mississippi Valley (LMVD). The work in develop-

ing the computer program and preparing this report was done as part of

the application support provided to LMVD by the Automatic Data Processing

(ADP) Center of the U. S. Army Engineer Waterways Experiment Station

(WES).

Mr. Walter L. Enete of the Computer-Aided Design Group (CADG), ADP

Center, developed the program and prepared this report under the direc-

tion of Mr. Paul K. Senter, CADG. The work was done under the supervi-

sion of Mr. William A. Price, Chief, CADG, and Dr. N. Radhakrishnan,

Special Technical Assistant, ADP Center, and under the general supervi-

sion of Mr. Donald L. Neumann, Chief, ADP Center.

Liaison was maintained between WES and LMVD by means of office

conferences and telephone communications with Mr. Norwyn Johnson, Econo-

mics Branch, who was principal coordinator for LMVD.

Directors of WES during the preparation and publication of this

report were COL Nelson P. Conover, CE, and COL Tilford C. Creel, CE.

Technical Director was Mr. F. R. Brown.
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CONVERSION FACTORS, INCH-POUND TO METRIC (SI)
UNITS OF MEASUREMENT

Inch-pound units of measurement used in this report can be converted to

metric (SI) units as follows:

Multiply By To Obtain

acres (U. S. survey) 4046.873 square metres

feet 0.3048 metres

3



USER'S GUIDE TO THE FLOOD DAMAGE

ESTIMATION SYSTEM

PART I: INTRODUCTION

Purpose

1. This report describes the general features of a computer pro-

gram to estimate flood damages and presents instructions for its use.

It is written for the Waterways Experiment Station (WES) computer and

operates in time-sharing mode.

Computational Procedures

2. Basic computations in the program are performed using data

taken from curves developed by plotting area inundated versus water

height above mean sea level (msl). Flood impacts are computed in terms

of acres flooded, crop losses, property damage, and persons affected.

Crop losses are computed using the cleared acres flooded multiplied by

the distribution of crops in the flooded area.

Scope of Work

Model

3. The program is designed for coverage of geographic regions

within the Lower Mississippi Valley under control of the Lower Missis-

sippi Valley Division (LMVD). Each District in LMVD is uniquely identi-

fied to permit consideration of flood damages within it independent of

those within any other District or over the entire region. This is done

by dividing each District into areas called water resource units (WRU).

Damages for each WRU are computed in the program using a linear inter-

polation algorithm to determine damages from elevation-damage curves.

Associated with each WRU are three gages for determining inundation

4-'.-.-



levels in the WRU. These gages are identified as the "local," "with

project reference," and "without project reference" gages, respectively.

More discussion of these gages follows in paragraphs 10 and 11.

Conditions considered

4. Two basic conditions are considered in the program: flooding

under existing conditions in which all current flood control projects

are assumed in place, and flooding under conditions in which all Corps

projects are assumed to be removed. Gage readings for each of these

conditions are required on input.*

Method

5. In the calculations of all flood effects except crop damages,

a straight linear interpolation procedure is used. For crop damages,

the cleared acres flooded are multiplied hy the percentage distribution

factors for each crop grown in the WRU. The resulting acres are then

multiplied by dollar estimates of production and overhead costs lost

per acre to give the dollar value of the crop losses. By adjusting the

per acre dollar estimates based upon the tine of year, crop losses may

be determined at any time.

Generalized progrmfo

6. Figure I presents a generalized flow diagram of the program

beginning with the request to mount the disk pack containing the pro-

grams and master data files and ending with final program termination.

See Part Ill for instructions onl using the program in the time-sharing

mode.

*Note: Cuirren t 1Y.* t hit., i t leu t proj ct " coiid i t ions and mul t ipl1e
floods are not conls idered.
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PART 11: METHODOLOGY

Water Resource Unit Specification

7. WRU's are areas subject to flooding directly by the river or

by backwater. Each WRU is identified as a protected or unprotected

area (unprotected for example, is that area between a river and a levee).

Its features are contained in the program in the form of data sets con-

sisting of points from stage-area, stage-damage, and stage-persons

curves and other data on the WRU's relationship to states, counties,

congressional districts, streams, basins, and Districts.

Types of Flood Effects

8. Four types of flood effects are computed in the program: area

inundated in terms of acres; crop damages by crop type, acres, and dol-

lar value; property damage by type and dollar amount; and numbers of

persons affected. Dollar damages are computed in current dollars by

indexing the stage-damage curves to current year values.

Stage Curves

9. Stage curves can best be understood by referring to a typical

one such as shown in Figure 2. This is a stage-area curve for an area

inundated within a WRU. Note that the gage readings are converted to

feet msl. The program requires the gage readings in feet msl; it does

not convert them to msl. Points pO PlV P2''''.p6 are picked off

the curve in the form of ordered pairs and stored with their respective

WRU. A maximum of 10 such points is used for each WRU. The curves are

stored for area inundated, property values by type, and persons affected

by flood.

7
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Figure 2. Stage-area curve

Gage Curves--Specification and Relationships

10. As stated previously, each WRU has three gages associated

with it: a local gage, a with project reference gage, and a without

project reference gage.* These gages are related by gage relationships

in the data files so that, using only those gages supplied at input, the

local gages (if not given) may be computed for use in determining the

appropriate flood effects.

11. The with project reference (W-P) gage is the gage used to

obtain a reading for the local gage of the WRU when that gage reading is

missing and flood effects are desired for the WRU with the Corps flood

control project in place. The without project reference (W/O-P) gage is

the gage used to compute a local gage reading when all Corps projects are

assumed to be removed. The readings for the local gage are obtained

through a linear interpolation process as described in Appendix A. Each

reading is compuited from stored "gage-gage" curves derived from known

* Currently, no without project reference gage is stored for each WRU.

8



hydraulic relationships between the local gage and the W-P gage, and the

local gage and the W/O-P gage.

12. Specification of the local, W-P, and W/O-P gages for a WRU

is very critical to proper processing in the program. These must be

selected in such a way that each WRU is essentially locked in with its

neighbors by the gages associated with it.

13. Proper program execution requires that for each WRU its local

gage and reading be known in order to use the WRU stage curves for flood

effects calculations. If this gage is not provided at input, it must be

calculated from the appropriate gage relationship. Normally, the gages

and their readings provided the program at run time are those on the

mainstem river.

14. Determination of the local gage reading, when not given, will

be made using the gage-gage curves provided by the Districts for all

WRU's. These curves will relate the W-P and W/O-P gage readings to the

local gage so that the local gage reading may be determined if not known.

A typical curve for a W-P gage is shown in Figure 3. Use of such a

curve in the computer program is by straight linear interpolation. The

curve is stored by picking corresponding pairs (b,a) and inputting via

E b6  A=f(B)

b5

Z b4
6
( b3

Cr 3

b2
(b3a
b1
bo

a0 al a2 a3  a4  a5 a6

LOCAL GAGE READING (A), ft msl

Figure 3. Typical gage-gage curve
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cards the number of pairs and the values for each pair. The values

(bO, b1, b2,. ..,bi, i < 10) represent the water levels in feet msl for

the W-P gage. The values (aO, al, a2,... ,ai, i < 10) are the readings

for the local gage at the predetermined W-P gage. Space is provided in

the file for a maximum of 10 pairs for each gage-gage curve. After

storage of the gage pairs, the user is only required to provide readings

for any selected gages. The program will use them and compute the local

gage readings for all WRU's for which an interdependence can be estab-

lished between the given gages and the gages for the WRU. Those for

which no interdependence can be established are omitted from any flood

effects calculations. Refer to Appendix A for a more detailed discus-

sion of the above concepts.

10



PART III: DATA REQUIREMENTS PREPARATION

15. Minimal data preparation by the user is required for program

execution. The number of gages, each gage code and its associated read-

ing, and the per acre crop costs for the seven crop types constitute all

necessary data input for the program. These data are entered in free-

field format with spaces or commas separating each data item.

16. Program output consists of terminal printer and stored file

data. The data listed on the terminal printer are the detailed and sum-

marized damages for the WRU's selected within the program. Selected

WRU's are those f or which a gage reading is input or computed using the

gage-gage algorithm described in Appendix A. Additionally, these data

are stored on disk pack files for use in a graphics display program.

See Appendix B for instructions on use of this program. Figure 4a shows

an example execution of the flood effects program. At this point the

program will compute and print out flood damages for all WRU's affected.

Results will also be stored for use in the graphics program.* See Fig-

ure 4b for an example of the flood damages printout.

17. At the user's option, damages may be accumulated and dis-

played by three ge2opolitical features: state, county, and congressional

district. To permit this, each NRU code is stored in a random access

master file along with a series of codes identifying the state, county,

and congressional district containing it. A second random access file

contains the associated names for the states, counties, and districts

within LMVD. The first file is keyed to WRU codes and the second to the

code of the state, county, and congressional district. Figure 5 is an

example of the geopolitical output. As will be noted, the damages vary

from one geopolitical. entity to the next, reflecting the fact that each

is different in composition; i.e., not all WRU's in one congressional

district are in the same county.

*Note: This will cause data from previous runs to be destroyed.



LOG ON TO THE COMPUTER UNDER YOUR USERID AND PASSWORD.

ACCESS THE PROGRAM, GIOOB, USING READ PERMISSION AS

INDICATED. FOLLOW STEPS BELOW (RESPONSES ARE

UNDERLINED):

IV'F'L!T NUPIMEEP OF G'GE:-'.
=1
i7F'PT EFICH .i-GE CODE .. EFDIMG.
= I t" 5 I'-,1.:" 14 1,..v 1 1 1 I t53 0 1

''El 145. L 
1  te..--.-

E' 145.00 ,5
:',ErJ 4 1 i'9. l 1,, -

""ED 5 I 5- I; I .'":- 1.
I cF'uT , tOF' F' PrDLICTION CO.C'T FACTOPZ::

,H, l-PEHRPVE:ir PPODUCTION CO:T_-. PEP i-PE.
-B. OE..'EFHEFirf rNI NET PETLIPI C,-.T:'.. PER H,.'E.

-ELECT EACH -FOP CODE FPOM THE L1-T BELOW:
1 -C OTT ON P rA2-CORli P O:3-.I.0'.'BE A: i;' 04-P 1i E

, U -iPC E F 06-,.'HEAT P 07-PF --TUPE P.-6PR1IN ._CD0PHLM
ErITEP NUMPEP OF IPOP::.

E' TEF FOP IJo-H C'POP: THE -POP (ODE. PPEHRPVE.T PRODICTION
,Or-T PER KPE'i AND OVERHERD C:T PEP ACRE.

=,;01 . C,,.-i

, '- ,- E., FLOODED

.'E D & '.; 9 % a,1, -,0 . ; 3 U

%-'E 1 1 0
; 01 . 1. 5 j-
w LU- -4k.', 0.. . 1: ,7 "

%-'Eli 4 k476 I ;6
,; i, :: -e.. l:I: ,:: :

0' 4 4-'L. Et.-. 7:-?
5;'l , 4194 13'56,9 a,-61

TOTM L h t 4 - c7'e U 49'72

a. Initial input and results

Figure 4. Example execution
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COMPUTE RN~D 1I7FLHYt DAMAGES BY GEOPOLITICAL IINIT"'Y OR N)~
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Figure 5. Geopolitical results
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APPENDIX A: GAGE-GAGE ALGORITHM

1. Figure Al shows a list of WRU (water resource unit) codes,

their local and reference gages, and a gage file of related gages and

elevation data. These data come from Figures A2 and A3. These rela-

tions form the background for discussing the gage-gage algorithm and the

example shown in the following paragraphs.

Local Reference Local Reference
WRU Gage Gage WRU Gae Gage

OXMO001 1 2 OXM0017 3 2
OXMO002 1 2 OXMOO18 3 2
OXMO003 1 2 OXMOO19 4 3
OXMO005 1 2 OXM0020 4 3
0XM0007 1 2 OXMO021 4 3
OXM0008 1 2 OXMO022 5 4
OXMO09 2 6 OXM0023 6 7
OXM0012 6 7 0XM0024 7 8
OXM0013 6 7 OXM0025 7 8
OXMOO14 6 7 0XM0026 7 8
OXMOO15 2 6 0XNO00l 8
OXM0016 2 6

Gage master file (contains gage-gage data from

Figure A3; shows only local-with project data):

GAGE FILE

L6CA LOCAL ELEV.

R "F. - REFERENCE ELEV.

>2 1 l5 20 25 30 35 4217461
2 2 1 9 38/ 42

Figure Al. WRU codes, local and reference
gages, and gage file

Al
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7 OXM0026
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OXM0024 
OXM0020 5

0 4
OXM0018

16% 6 oxmMI
3
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OXMOO13
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2

STA rE LINE

OXM0009
In

x
OXM0008
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OXM0002 I

1

oxmoOO3 I

Figure A2. Typical WRU's
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2. Data for the gage-gage curves are derived from curves similar

to those shown in Figure A3 and are stored In the gage master file.

With Wtotb
Project 

Project 
L

a b

With C5 Without d
Project Project d

Gage 6 c 4 ae6 3d

C2

Local Gage 2 Local Gage 2
c d

Note: Points al, ... aS,bl,. . .b 5, cl . . 5etc., are stored in the Without eGage Master File as Prjc
(xl x2) where x1 -With Projec 3 _____e4___

Project or Without Project Gg
value and x2 local gage e
value.

Local Gage 4

Figure A3. Gage-gage curves



3. Figure A4 illustrates the workings of the gage-gage algorithm.

With input of gage data for gages 2 and 6, the program computes readings

for gages 1, 3, 4, 5, 7, and 8, all of which are stored for subsequent

use. Figure A5 illustrates the computational method used.

INPUT &
STORE

GAGE DATA]

I

FILE F NO
YES ADD COMPUTED

I NO AND STORE SOE

t CONNPUU
GAGE =

SNO,

NO

GAGE = INPUT

REFERENCE GAGES

GAGE EADNGD

GAGE READING LOCAL N T
USING INPUT GAERFRNEGAGES

YES 'YES

COMPUTE/STOR E
GAGE READING
USING STORED

VALUES

Figure A4. Flow diagram of gage-gage algorithm



REFERENCE
GAGE

RL

I0 LOCAL
LRL LRI  LRU  GAGE

-+ DIFFERENCE H-

Figure A5. Gage interpolation

a. Assume RI equals gage 2 with reading of 42.5.

b. Compute interpolation ratio:

I - L 42.5 - 42.0 0.5

Ratio R - RT 42.5 - 42.0 . = 0.125
R~ L 46.0 4.42 0

where

R, = input gage reading of reference gage

RL = lower gage reading from reference gage-gage

curve (Figure A3)

RU = upper reading of reference from gage-gage curve

c. Compute local gage difference at points R and R U for

reference gage:

Difference 1, - LR = 49.5 - 44.7 = 4.8

A5
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where

L =upper local gage value for reference gage
RU value Ru

L =lower local gage value for reference gage
RL value RL

d.Compute local gage reading:

L L +(Ratio x Difference) =44.7 + (0.125) (4.8)
R I Rt = 44.7 +0.6

= 45.3 ft*

where L R is the computed local gage reading for a given input ref er-

ence gage R I. This reading, 45.3, is recorded in the gage file for

future use. The program stores local gage code 1 and the computed read-

ing for use in computing readings for subsequent gages. At this point,

the program loops back as before.

4. Flood effects are determined next, using the stage-damage

curves and the stored gage data. Each WRU is processed in sequence.

Its local and reference gages are compared with the stored gages. A

match will cause the flood effects to be computed. No match causes the

WRU to be passed over. For example, WRU OXM0002 has a local gage 1

and reference gage 2. Since gages 1 and 2 are both stored, the program

uses the gage 1 reading for flood effects. Similarly, all the WRU

effects are determined from the stored gages except for OXNOOOl. This

WRU has no listed reference gage. If gage 8 was not stored, no effects

could be computed and it would thus be bypassed.

*A table of factors for converting inch-pound units of measurement to
metric (SI) units is presented on page 3.
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APPENDIX B: INTERACTIVE GRAPHICS

Introduction

Purpose

1. This appendix describes a program designed to display flood

effects on an interactive graphics terminal. It is emphasized that this

is an interim and not the final version of the program. Additional

features requested by LMVD have not yet been incorporated.

Scope

2. Discussion and illustrations have been limited to terminal-

user interaction. More detailed information on the program can be

obtained from WES.

Methodology

3. The basic purpose of the graphics program is to display flood

effects in both graphical and tabulated modes. Tabulated results come

from data retrieved from the data files produced in the flood damage

estimation program. Graphical data are computed within the program

using linear interpolation methods between selected contour intervals.

This technique produces a flood line that delineates flooded from un-

flooded areas. These areas are displayed on the terminal with the

flooded areas shaded to highlight them.

Terminal Use

Initiation sequence

4. To initiate program use, the user must log on under his userid

and access the graphics program.

System request

5. Upon completion of a successful log on, tbc user must obtain

the graphics program from the library. At the SYSTEM? prompt, he issues

the command

GET ROKA0FDP/CSTAR,R <CR>

BI
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to call the program. Upon completing the GET operation, the computer

issues another SYSTEM? prompt. The user responds to this with the com-

mand FORT for FORTRAN. The next request is for a file name. It appears

as

OLD OR NEW?

and the user's response is NEW. This response allows the user to make

use of previously compiled programs in binary form which reduce the

execution time significantly. The computer next responds with

READY

Thus, the complete response is:

SYSTEM? GET ROKAOFDP/CSTAR, R <CR>
SYSTEM? FORT <CR>
OLD OR NEW? NEW <CR>
READY

This is followed by a display of

Upon display of the "*", the user enters

*GCS2D filename

This response calls in the graphics application package (GCS2D--the two-

dimensional Graphics Compatibility System) and the binary program indi-

cated by "filename." In this case, "filename" is CSTAR. Thus, the

complete response is:

*GCS2D CSTAR

B2



Note the required space between the two entries. After this entry,

the GCS2D program asks for "device"; the user response is TK4.

Condensed, it looks like the following sample:

cEaE: -hIi. TtIf'E.H~Ft'~I3 r ',.a:'-C:1 : #. ,72 CHRrEL ;A'4 1.

r: EII: -- .ri.P -,-egsgIImeumll
" :I'=:.I : - T' = iil i'. -,r.lEr1,-t..'E T=,. .c,  -4,. '_-11 . FFO=,.-. o '11-1,1-hl T-I'~ l l"'

",'Ca " ,: II 'ti 'iF F'F FL IF[: i- *." FF

" -:' :? -. 1

ii'] YOU I4EFD1 HELP TO PLIN THI:. PPDIRM?"'E:. OR I

[,7_: YOU 1.,I-H TO LI E H FILE OF PREVIOUS PE:-NSFriSE$:
" OES, {4.' OP HELP

=NDB

f: :rJij {,I[-H TO PE71Ir YOLIR LUFREIT :ET OF RESPON:SES?
YE:-: rin. lw., HFI F

Program Prompts

6. After initiating the graphics program, execution begins. The

user is requested to respond to various requests for input via a

question-answer sequence. Each prompt takes the form of an = sign.

These appear immediately after each program query as illustrated below:

DO YOU NEED HELP TO RUN THIS PROGRAM? YES OR NO

7. Most prompts will require a YES or NO response or a response

of HELP when more explicit directions are needed. Explanations are avail-

able at certain points in the program by typing in HELP or a given code

for help. Those prompts that require something other than YES, NO, or

HELP will be relatively self-explanatory. Once the last response has

been entered, the graphics terminal display will blank out and begin

displaying the selected geographical region and its associated flood

effects. An example of HELP response is below:
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r~ YO I NEED HELP TO Purl Tml: PP[!G1PAM'YE1: OR NLf

!,etL IME*
AINCE THI:S I:: 7 'OUR FIFC.--T T IrE TO RUNr THUS' PPO';PRMe
IT -5 :5UGG3TEI) THF4T YOU r*F*..E A COPY OF THIS& PPIt4T-
a:..T FUOP FuUIPF UvSE. THAT WaAY YOU 1.1ILL NOT NFEI IT
EEY ~TI ME.

TIE IPHPH IL:'1 PF0.RMi PF.PPIT j~YOU TtLI.

DIIfTLRY A LELECI El AREA.
5HARtE THE FLOODED POPTION OF THAT REAi.
:5E'LFCT Hrir DPAW. GE OGRAPH ICAL FERTUPES.

SE LECT AID PRINT OUT FLOOD DAMAG'ES.
UE A PPEYIOUS-LY S'AVED FILE OF PESPOrl:E: .
->FYE -'LIP RE:.:PO.&7E& MN H NAMED WILE.

PFcOuE'TED P .Pflrl5.E:, APE DYIJ7FILLY S ELF-EXPLRflTORY.
HUM~~EP, :5IHQIJLD Y)OU NFED HELP AT RN~Y POINT

T',PF TH*E IWUPD -,HELP' HuiDj IT WdILL BE PROVID'ED.
bO YOU WI:S'H TO VIE A FILE OIF PREVIOUS PESPOr1SEZ7

YFSNU OLPEL

U:E OF A PFEVIOLCELY CREATED) AND RETAINED :SET
OF PFESPONS.ES:' MAY EBE DONE PY' ATTACHING THAT FILE
,C17NTRINING 'TH()SE PE:S-Pnlrs.EC:. THI'S PEC'UIPES KrIC1,1ING
iH-E FILE TiAME OF THE SEDPE7P[LITISE FILE.
*rO UZE PES:-.PDriti TO THE FOLLOWdIN'

W"'~ YOU hWIS--H TO US:--E A FILE OF PPFVIOUS PFSFONS:ES.-
YES:, NO. OP HELP

YOU(ki 0''..-IH TO PETAIN YOUR CUPPENT SET OF PESPIOTISES-7
YES.9 NOi OFP HELP'

= HELP
Ij'fE OF RE7PJN*SE PErENTION FILE.

AILL PE-SF-,,ONr-c:ES- AND DATA VALUIES M*AY BE RETAINED Dlr4
THIS FIL.E. WsHENi REOILESTED ,SA:IPPLY A FILENHME OF
'-- CHAPAI:TER:. OF L&.

tiCj:, 11d7-H 1O PEIAIN YOUR CUPRENT Y--ET OF RESPONSES-,
i S5 NO!, R HELP

Example Executions

8. In he following examples all user responses are underlined

for clarity.

Basic request sequence

9. The basic request sequence is identified as one in which the

user desires the WRU to be displayed with its flood lines and detailed
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flood effects. All other requests are variations of the responses made

in this sequence. The basic request sequence is as follows:

4X 'DL N4EED HELP TO RuN THI..: P~iJR.AW7?'EC UP NiO

1,1 ' : H TO E- Ai F ILE OF PRE I OU'S' R'E :&FPON4S.S-,
YE.:.rlO. OP HELP

kc YOU 1111-H TOj PETAIf4OU rLIPPEr1 ',:ET OF P~~:
YE- riO9 OP HELP

=riO
77QE FHST PE'-POWT:E POLITIrIE-, YiES OR NO

EF:PLT-VJIF PE:.PONriE; FC 1IFFPC1ED.

44 DO YOU IiatAT FiPFF ICFAE
I---HALF ' CPEENi .-- FULL S£CPEEi :3--rio t;L

t:LFWT THF LiE APED W :PL.R', FPER:
I ---. F ?--t 1 1'T R I G 1 3--L1r 4 --- BAZ7: 11

~*~T PEi-if t---CU~tiT'i 7 --- CONGP;ES:' I0rAL 1)ISTRICT
8-- TFITE 9---OTHEP 10 -- HELf

1-T!EP NMEP' OF W'PU TV UBE C ELE':TEI'.

jriFnT EH'H f ODiE '.::EPARPATIE B' ':OIMH.

H014 110 YOUJ WHI-rIT DHtMR'E, DATA COnMPUTED~ AND PPE*SET1EI,:
1--~'ETi1LtI*CREr -- IMMRRY.CEEN 5--NOrth

VE -&TR ILE D. OF FL INE 4-- J~jM1RYr-,OFFL INE lI:'--HELP

.5 lYJ.I 1IdIC-H FFAjTUREC h:.P-E~ YUES grio OR HELP

I FLIT DESIPEI' FLOOD NUMBEE.

THI_: PRORU'AM IJILL FAUC:E AT THE END OF OUITPUT
MO THAT YOU MHY COPY THE 11'IZPLRV IF YOUI DES IRE.

TO C:ONT.INUE E::E'1UTI0N ENTEP AN * AND' GIVE H
,'-iPPIA'3E RETURN.

T)OL UHETEEPiION OF COMPU.TING3 FLOOD EFVEC-Tz
WdITH FLOOD C:ONTPOL Pr-.OJECTS IN PLACE 13P i,.ITH THEM PEMOVEI'.

[ELECT THE DEAR.1E' OPTION R,". FOLLOWI.:
1 -'iiTH PRO JE': T7, IN P1_Fo E
,':---W'ITH PRO0JE':T.I AClrIEI' PEVIOVEI'

FriTEP TITLE PiDTF FOP OUiTPUT. END W.ITH

=14EI, OLEAI LB5



Fast response

10. This routine shortens the time for program execution. It

requires that the user know ahead of time the correct responses to make.

The basic request sequence for fast response is as follows:

)D YOU NEED HELP TO RUN THI" PPO,Ar,?YE'E. OR NO

-11 YOU I:.:H TO U:"E A FI.E OF PREVIOUS1 PESPONSE-
O.YES9N , OR HELP

= ri.oO

DO. YOU W1,:H TO RETAIN YOU cURPENT ,:ET OF RESFOri4ES-
YE. . rO, OP. HELP

UL:E FwAST RE:CPOWI:E PLOUTINE"; YES OR NO

CIVE ARIW:,IEP&: A.- DE.SIRED; SEPARATE BY C-OMMA.
DESIRED DISPLAY CODE(.. ::
DESIRED DIS'-'PLAY AREA
NUM1BER OF CODE:

1!1,1
CODES FOP DISPLAY AREH

= rnD I 0 1 1
L'NAIGE COMPUTATION.DIS:ZPLAY MODE
FEATURE:: DE.I IRED-YE:-: OR NO
FLOOD NULMEP, TO U:E

THIS PROGRAM ILL PAUSE AT THE END OF OUTPUT
SO THAT YOU MAY COPY THE DISPLAY IF YOU DESIRE.

TO CONTINUE E.ECurION ENTER AN AND GIVE R
CARR I AGE RE TUR N.

',"'OU HAVE THE OPTION OF COMLPUTINLG FLOOD EFFECT:
WITH FLOOD CONTROL PROJECTZ IN PLACE OR WITH THEM REMOVED.

:SELECT THE DE:IR'Er' OPTION A:: FUJLLOI;:.
1--,l rH PFrO.jE:.T:- IN PLFE:E
2--WIITH PROJECT,: A.ZUMED REMOVED'

=1
-NTER TITLE DATA FOP OUTPUT. END WITH

=1EI4 OrPLEAN: PATH

Addition of features to display

11. This sequence provides for adding features to the WRU

display:
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IIE: YOU fluS_,H FEATURE_- DIXPLIYEI? YEZ' 9NU OW. HELP~

111PFIT LIC PDFLOOlD NUMBlEE..

T HI PROGF-411 WILL PHUI't ,E AT THE END UP OUITPUT
S~O THAI' YOUL MAY COPY THE DISPLAY IF YOU DE:IRE.

TOJ C:ONTINUE E:.1:ECLIT ION EN4TER AN ANDr* GIVE F
Hr$)1 PET UPN.

YOU HAVYE THE OPT ION OF COMPUTING FLOOD' EFFECTC
QlrH FLOOD' CONTROJL PF;0JECT.' IN PLACI:E op. i.11 rH THEM REMOVED.

..- LEtC:T THE r:E' -IFEI OPTION R:- FOLLOWS7:
I-hIITH PFO..IEC:T': IN PLACE
L-WITH PROJEC. W.-r$UIIE REMOVED

cHTFR TITLE DrlTH- FOP OUTPUT. END WITH "
*-OjElLFLEAW. 1iT, Fi

1lr,P1_T CODE..-; FOR DE&,,IPED FEHTL'PE'_-q ONE AT A TIME

F j OIJNTY F(l-UrIDHP,(
11I CONG73FE: :IONAL DISTRICT BOUNDRF''

ICON~rTOUR INITERVAL
DiB F. DI :7.TPIC T BOJNf'APY
OIF MAIN S TEM RIVER
z5Z1' S.TATE EBOUNDj19 ,c
TP TRIPLITHiRY B:OUNDARY

WHEN FIN-17HEi'm TYPE : C'l
INPUT FERTLIPE CODE.

IriPLIT FEF1TLIPE CODE.

i 4PUT FEATUPE C OPE.

171PIJ PFATURE 1'.:OEE.
r

Summary effects display

12. Summary effects are the summarized results of flooding in

the affected area. These may be displayed in lieu of detailed effects:

HOW . Dijl YOUi hANT DAMAGE DATR COMPUTED' AND PRE'E1TEI:
1--IETF1I LEDK.CPEEN 2--:IMMRPY-'SCREEN 9--NONE
r.1-DUR ILED...-OFFL tmE 4-SUMMA'Y-OFFL IfE 10-HELP
-10
' LOOD EFFEI:T-: MAY' Bf COMiPUTED IN DETAIL OP SUMMHRY

FORM ArNr SZTORED IN A FILE FOP FUTURE PPINT OUr.

TI-ESE GIVE THE FLOOD' EFFECT-- ON PF'DPEPTY-CPOPS; LAND,
WiD PEOPLE.
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HOW DO YOU WARNT DFIMFGE DATR COMPUTED AND PRESENTED:
I--DETAILk-D,."CREEN 2--E:UMMRYi CREEN 5--NONE
3--DETrILED,'OFFLINE 4--SUMMAPY-OFFLINE tO--HELP
=1

YOU HRVE SELECTED OPTIONS THAT CONFLICT WITH EACH
OTHER-FULL 3CPEEN ANd FLOOD EFFECTS DISPLAY CANNOT E
DOME SIMULTANEOUSLY,ONE HAS TO BE CHANGED.

PLE8*E RESUBMIT RESPONSES As DESIRED:

CHANGE SELECTION OF:
i--ARE19 DISPLAY
2--EFFECTS: DISPLAY

SELECT ONE.
=1
HOW DO YOU WANT AREA DISPLAYED?

1--HRLF SCREEN 2--FULL SCREEN 3--NO DISPLA.'
=1
SELECT THE DE'IRED DISPLAY AREA:

1---WRU 2---DISTRICT 3---LMVP 4--BASIN
5---STREAM 6---COLINTY 7---CONGRESS I ONAL DISTRICT
8 ---- ITRTF 9---OTHEP 1:---HELP

Examples

13. Several examples of various combinations of options are in-

cluded below to illustrate the various outputs to the program. Each is

in two parts: a response and a results part. Example 1 is a normal be-

ginning to program execution. Example 2 is a continuation showing selec-

tion of a different WRU. Example 3 is Example 2 changed to display sel-

ected features and effects. Example 4 is a change to display a different

feature. Example 5 shows how more than one WRU may be displayed at once

through the translation techniques used by the program. This allows for

displaying large areas containing many WRU's.

Computer sign off

14. Upon completion of all desired operations, the program can

be terminated according to the following sequence. Upon receiving the

NO response, the program returns to the SYSTEM level and the user signs

off the terminal by entering the command BYE.

PUN COMPLETE.

Do YOU WISH TO RUN AGAIN? YES OR NO
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I w -.1 - . - . • i. - -. . ,

ts CE?-.
- 

NeTIFIED $st

-: iEIIz (4S 60 OP, e ?s .297 A .172 CHANNEL 24S

.ser ad -RekA.).VP
e a..r d- -

.- Er .FORT NEU

je.. e-TL4

0V NEq' ?qED Ho(LP TO Rtl THIS PROGRArIYES OR HO

T'O VkOU WISH TO USE a FILE OF PREUIOUS RESPOWSES2
VrS."O, OR ELP

-h%
00 YOU UISO TO RETAIN YOUR CURRENT SET OF RESPONSES'

YVf. NO. OR HELP
-. 40
L'.4 FAST RtSP0ONSE ROUTIHE* YES OR NO

!IVE ANSUERS AS DESIRED; SEPARATE IV COMMA.
DESIRED DISPLAY CODE(I.Z.3)
DESIRED DISPLAY AREA
NUMBER OF' cCrcrS

,..1-
COLES FOR DISPLAY AREA

DARAGE COMPUTA'IOrl/DISPLAY MODE
rFEATURES DESIRED-YF' OR NO
FLOOD MLBER TO USE

THIS PRORAMW uLL PAUSfE AT TIE END OF OUTPUT
',b THAT VOU PAY COPY THE DISPLAY If YOU DESIRE.

TO COtTINUE EXFCUTIO" ENTER A * APND GluE A
APPIADE PrTUPI.

YOU WAVE THE OPTION OF COMPUJTIMC FLOOD EFFECTS
AITH FLOOD CONTROL PROJECTS IN PLA'1E OR WITH THEl REMOVED.

SELECT T4E DESIRED OPTION AS FOLLODSI
t--U1TH PROJECTS IN PLACE
2--IUITH PROJECTS ASSUMED REROJED

ETER TITLE DATA FOR OUTPUT. CHD WITN '.

Example la
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RUN COMLETE.
8 "cU URSH TO ^J "I"-I VaS NS 0

DO YOU uSO TO JK A FILE OF PREVIOUS SESPO WSS
VIS.IO. on *ELP

-ho£0 YOU lae" TO RETAINl VOUR CRET SET Or I11M0oSS
YES. NO. O4 H4LP

.No
USE FAST RESPONISE OUTIN[V YES ON NO

-YES
GIVE 164wfw AS DESIRED$ SEPO"?t by COMMA.

&CSIESTR DISPLAV COE(*1.8.3)
DESIRE& DISPLAY AA
MURDER Or CODES

-12111

FIL CDE 5,ILLEGAL CHASA CORRECTIOW -2.1.1
ODE RDSPLAU %K

S THATGV COIMJTATIO ,DISPLAY M O E E
FErTUiIC Di[srR[£r-YcS Owr No
FLOOD hUMUlRE TO USE

-I,hO,2

THIS F OG*AMl WILL PAUJSE AT TH4[ END OF -24TPq
SO THAT YOUJ IMN COPY THE IDISPLAYV IF YO DESIRE.

To COTIhUE ExECUTIf4 ENTER AN I AD GIV A
CARRIAGE PEL594.

YOU MWE T"E OPT0N OF CO'PUTING FLOOD EFFECTS
%oITN FLOOD CONTROL P91OJECTS IP PLACE O0 WITH o, WN *NCRMO .

SELECT T1 DESIRED OPTION AS FOLLOWS
I--U'rT4 PRGJECTS IN PLACE
a--UIT4 PROJECTS ASSLU D REMOVED

EWI R TITLE V-A FOR OUTPJT. END JOIN '.
-N~w ORLEANS APEA\

Example 2a
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Example 2b
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SUN4 COMPLETE.

DO VOU u1$w To RUM AGATIN, YES OR no

DO YOJ UISH TO USE A FILE OF PREUIOUS RESPON S'D
VES.No. OR HELP

.O
DO OU 11IS* TO RETAIN IfOUp CUIRMT SET OF vEspOI4SYp

VES. Me. OR HELP.o

USE FAST RESPONSE OIIUTIHEt *tS am NO
.*o
USEDIPPROVIDE RESPONSES AS DIIRCTED.

NOw DO YOU WANT AREA DISPLilyE?
l--HALF SCREEN a--FULL SCREEM 3--NO DISPL&V

.]

SELECT THE DESIRED DISPLAY APEAS
!:--WR ANt' 2- -- D S 'IICT 3- -- USD 4 --- I&^SIN
5---STREA 6---C"UNTy 7- -- CoNGRetSSIO L DISTRICT
i---- TATE 9---OTHER Io--- HELP

ENTER 4UNDER OF WRU TO K SELECTED.

PUTrE (ACH COIDE.$EPARA'E iv CORM^.

HOhl D YOU WANT DPilAGE DATA CORPUT[D AND PRESENTED&
I--RETAI LEO/SCREEN a -- SUMMARY /SCREEN S--NON[
3--SD AkILDOFFLIHE 4--S4JRV/,OFFLIIE 10--HELP.2

DO YOU ISH FEATURES DISPLAVED? YES ,NO 0R HELP
.YES
!IeUT DESIRED FLOOD NURAER.

THIS P OG~ WILL PALO" AT THE END OF OUTPUT
SO TWAT YOU PAY COPY THE DISPLAY IF YOU DESIRE.

TO CONTINUE EXECUTION ENTER AN S me GIUE
CARRIAGE RETIURN.

vOU muE THE OPTION OF COPRUTING FLOOD EFFECTS
WITH4 FLOOD CONTROL PROJECTS IN PLACE OR MITH THEN REMOED1.

SELECT THE DESIRED OPTION AS rOLLOWS2
1--UITH PROJECTS IN PLACE
2-MITH PROJECTS ASSUPED ROUED

.1
ENTER TITLE DATA FOR OUTPUT. END MITH ".

;NE ORLEANS AREA%
INPt. CODES FOR DESIRED FEATURES. ONE AT a TImE

Co COUNTY NOW4DA"
CD CONGRESSIO"L DISTRICT BOUA
CI CONTOUR INTERVAL
Do DISTRICT SOUNDARY
"a AINSTE4 RIVER

so STATE BOUND""
TR TRaIUkTNiY sOumARy

WHEN FINISHED, TYPEs OT
IMPtT FEATURE CODE.

INPuT FEATURE CODE.*oT

Example 3a
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III. ego L99gSg -UMW

too. *m. mu&S 0.

IMM11 0 0.

Example 3b
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0O YOU WISH TO mum "^I"% Val 00 O

DO YOU ISHi To USE a FILE OF PrEUIOUS RPPirs"ES"
WINO11. an NCLP

D-J YOU USIA. To RETAIN VOU? Cup?"T OCT OF ON SSp
vas. No. an ELP

uSE FAST RESIPONSE oauTihcp WIs am wo

UscoReoUIive O004a(5as DIRECTED.

kmO Do YoUuNI nKA DSPLAWD,
t--NOLS SCREEN 2--FULL S469"1 3--MI StIO&VA

SELECT Tme 3(11113 DISPLOY AREAS
I --- uftu a --- DISTRICT 3 --- LFM 4 ---Sas"N

S --- STREAM 6---COwqv 7 --- cONACSSIOIUL DITRICTS
8S---- TATE g --- OI1EM is --- HELP

ENTER HNR OF WRU TO BE SELECTED.

I~~U IEACs coDE.*SEPARATE BY COMM~.
.rODO001

HOW Do VOU wmT DoNIaG SAYAf CONPUTED AMO PMENTI)S
i--ETAILE3'SCCEN" 2--s pwpay/caEN 6-IONE
3 -DETAILED/OFFLINE a-- -S4JS'"OFFLINE is--HELP
.2
Do Ow uRsA. FEATURES DISPLAYED' YES .o on HEL.PI .YEWS
IPWV DESiRED FLOOD MURDSER.

T141S PROWMN WILL PAUSE AT THE END OF OUTPUT
So TNOT VWI e~w COPY THE DISPLAY IF VOJ DESIRE.

To CONITINUE EXECL,7IO ENTER AN 9 me .atm a
CARRIAGE RETrno..

YOU IDUE THE OPTIO" OF CCU9UTINO FLOOD EFFECTS
hITm FLOOD CONTROL PROJECTS IN PLACE OR WITH TWAN REMbICS.

SELCT I E DESIRED OPTIOM 06 FOLLOWS$
I--uITH PROJECTS IM PLACE
2--mITH POJECTS AsSuNED REMOVED

.1
ENTER TITLE DATA FOR OUTPUT' ENSD MITH "
.Nm ORLAImS AREA'

INPUT CODEs FOR DESIRE* FEATURES. DIE AT it TIME

Ce CotmeTY pOWISARy
CIO CONGRESIOAL DISTRICT DOUNDARY
CI CONTOUR IMERUAwi.
Do DISTICT SOtRISARY

AnrMIZNSTEIR RIVER
SO $TOTE 8OWIDAR
TN TRIBUTARY SOLINBARY

mm" FI111049. TWIAs aT
I~55 FEATURE COOE.
.CA

I~0W FEATURE COME.

I~PU FEATmR CoRE.
NOf

E:xamplA? 41
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Y"fI am PLO""S S

Example 4b
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am COPPLEIE.-
DO faU UIs$ To RUN AGAIN YES Oa N0-VIES3O YOU WSUIra USE A FILE OF PSEUIOUS h6IpIhU

vEINDO. 00 HEL.P
.140
so vow uIsP TO "YoksP vowA cumalls" SiT or aigoume

IES. NO. 30 HLP
.0

UKE FAST RESPONSE mOUTZsI' Vag an0NO
*No
iDSIsPMOUIW .i.PONKiS AS DMECTiS.

NOU DO YOU &It AM* DISPIAVEOP
1--NOVF SCREEN 0--fULL SCMEN 3--m DISPLAY

SELECT THE KSIVED DISPLAN AI --- YO a--- DISTIT 3---Lmm 4 --- I9"I"
S-- -S13i 6-- -oUltV ?---CWl SIiNL DISIICT
8 ---- STATE 9 --- OTWR Io*- wLP

iPTER .NDsm OF iU TO K SELECTED.

IFIPUT CH :OK. SEPARATE -%, Comm.
*NOD009I .W1000

HOit 30 YOU WANT DAAE DATA COPFUTIED ADPSEWTCDs
1--D9iAI^EDSCKuEN 2--SUNVY-5miEN 5--NOEl
3-oTAILEDVOrFLINE 4--SUPvOWIFFLImE 10--WvI~
.$
Be YOt UISH FEATURE$ DISPLAVEDY Y$s .no OR HELP
-VS
INPUT DESID FLOOD MEN-.
°1

THIS POOPIN WILL PASK AT THE Eii OF OUTPUT
so THAT YOU r COPY THE DISPLAY IF YOU DESIRE.

TO CONTIUEa EXECUTION ENTER AN as atom A
CARRIAGE RWTBN.

VOU HM T OPTION OF cowUTzIeP FLOOD EFFECTS
WITH FLOOD CONTROL PROJECTS 10N PLACE OP WIT14 THEM RLNMDo.

SELECT THE DESIRED OPtION AS FOLLOUGs
I--UIT PROJECTS IN PLOCE
2- -kIT4 PROJECTS 4ASUslE MINKSE

EnnEa TITLE Dat Fan OUTPUT. END kITe.".
-NEW ORLEANS 00 UICKSOUNG ANAIAS%
INUT, CODES FOR DESIRED FEATURES. Ong AT A TIM

CD COUNtY DOUNAS
CI CoNORESSIOSL DISTRICT DOSRUARI
CI CONTOUR I"WjiDADO DIITICT NUMaINSTEN MAIE

so STOTT DOUDIAY
TN TRIDUJYMY souNDARY

WHEN F1141046. t1Vi 6 o
IMoUl' PtAtuIM CE.
.0.
INPU~T FEAfTUR COST.

Exam le 5a

B17



Example 5b
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NTIS, 1982.
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Instruction report (U.S. Army Engineer Waterways Experiment
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