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PREFACE

This vocklet describes & method whereby saonual meximum flood records
can be stored, reifrieved and displayed for use by engineers invelved
in the design of & stream crossing. The dats is the annual flood
data published by the U, S. Geologleal Survey in their water supply
papers. The grephical display of the date is based on a Gumbel
recurrence interval.

The computer system was developed in order to sllow for as freguent

as reguired updabving of the freguency plots. The manual updating of
the plot is time-consuming due %o the need for recalculating the
return pericd each time a new flpod record 1s added. However;, through
the use of the computer, the floocd record can be updszited and the
freguency plot gemersted aubtomatically.

This revised edition is published in order to clear up some inconsist-
encies encountered in the freguency plot and gaging station index.

The freqguency plot has been revised te change the method of printing
the vertical scale. The index has necessitated an increase in the
size of tables used for creating the gaging station index. These
changes ave in the computer program entitled, "Flood Record Reports.”
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STATEMENT OF PROBLEM

The U. S. Geologlcal Survey and other agencies have measured and
recorded peak or flood discharges for streams at gaging stations located
throughout the United States. Most of these records are published 1n
the Survey's Water Supply Papers, but complete and current records are
geldom available in every highway design office. The purpose of this
program is to present flood records and assoclated freguency curves

for all gaging stations within sny State in a form that can be used for
immediate reference. {See Exawple Problem for semple print-out)

The compilation of records and freguency plots can be used in making a
regional flood fregquency analysis or & flood frequency study for Tthe
design of a proposed structure. In addition to furnishing information
for making such anzlyses, the compilaticn provides a means of evaluating
the magnitude and freguency of a recent flood if s gaglng station exists
upstream or downstream from a proposed sifte. In preparing the dasta for
submission to the compubter, all available publications and files are
searched and flood records are copled onto a tabulation sheet. The
flocd date are then keypunched onto data cards.

The computer system is initiated by the submission of the data cards %o
the compuber using the Flood Becord Compllatlion Program. This first part
of the system creabtes two tapes or tspe files, one containing the identi-
fication and location of the gaging stations and the other contalining
associgted flood records. These tape files are then used in the sub-
seguent operations of updaiting or sorbing the data, indexing, printing

the flood discharges and plobtbing the freguency curves. The flow chart,
Figure 1, of the system shows the interrelationship of the inpubt, computer
programs and output.

When edditional flood data for either existing or new gaging stetions ars
available, it 1s necessary to update the existing tape files. To zsccom-
plish this the additional data is keypunched and the Flood Record Update
Program is used to create new hape files. The new tape files will contain
all information from the previous tape flles plus the new information.

The new tape files are used in the subseguent operations of sorting,
indexing, printing of date and plotiting freguency curves.

To produce reports of the printed data and freguency curves, it 1s necesg-
sary to sort the tape file containing gaging stations identification and
location. This sorting produces a tape file of the stream names in alpha-
vebtical order which ig used in the Flood Record Reports Program.

The Flood Record Reports Program 1s the heart of the system and produces

a flood recorxrd tabulation, frequency plot for each gaging station and

an index of all the gaging stations. R, W. Powell's grapnical adsptatiocn
of B. J. Gumbel's sbatistical thecry of exireme values is used for plotting
the frequency curves. Print-outs from selected geging statiouns may be
ovtained from fthe program if desired.
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SYSTEM DESCRIPTION

The computer system for Flood Record Compilation and Frequency Plot
wags developed to provide an orderly manner for storing flood records
and for producing the necessary reports. The flow chart of the system,
shown in Figure 1, deplcts the interrelationships of the input, com-
puter programs and outpub.

To initiate the system, f£lood data are keypunched intc data cards which
are used with the Flood Record Compllation program. The program creates
two tape files, one containing the identification and location of the
gaging stations and the other containing associated flood records. These
output tapes are then used in the subsequent operations of updating or
sorting and report producing.

When additional flood data for either existing or new locations are
aveilable, it is necessary to update the existing files. At this time
the additional data is keypunched and used by the Flood Record Update
program to create new tepe files. The new tape files will contain all
information from the previous data and identification files plus the
ney information. The new tape files are used in the subseguent opera-
tions of sorting and report producing.

Whenever the reports are to be produced, it is necessary to sort the
file containing goging station identification and location. This sort
produces a tape file of the stream names in slphabetical order which
is used in the next operation of report producing.

The Flood Record Reports program is the heart of the system and produces
the desired reports. The reports consist of a flood record tabulation
and frequency plot of each gaging station on the data tape file and an
index of all the gaging stations. In place of the reports for all the
gaging stations, it is possible to obtain the reports for any number of
selected gaging stations.

To complete the system operation, the tape files used to produce the
reports are rebained until they are to be updated or used for producing
the reports.
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FLOOD RECCRD COMPILATION FROGRAM

DESCRIPTION OF PROGRAM

The Flood Record Compiletion Program is used 4o create the initial tape
files which contain the flocd records and gaging station identifications.

The progrem bripgs informaticn from punched cards into the date processing
eysten vwhere it is stored and held until & complete flood record for ome
gaging station is compiled. At that time the complete flood record is
transferred out of the system and is written onto megnetic tape for perma-
ment storaze and subsequent use. Within the computer, the informetion

aking up the flood record is stored or arrapnged in arrays. The program
@r@&u@@s two such srrays or files, the first containing elements that
collectively describe the gaging station and the secomd coutaining peak
discharge and date of occurrence. A limitetion of ome hundred (100} years
of reecord is used in the progrewm. If the user desires to increase this
limitation, the tepe record array size can be expanded by changing the
FORTRAN statements which refer to the tape record erray.

Records are created comsisting of gegipg station identification and the
flood date for that station as the informetion is read in from cards.

When all data for o periicular station has been read, the record is written
cnto magnetic tepe for future use. These records are generated until all
dete Ffor all stetions has been read. Then an end of file record is writien
on zach tape file for use by subsegquent programs.

IWPUT DATA

The date Furnished the Flood Record Compilation Program axe used in all
subseguent operetions. Therefors, it is necessary that care be used in
obtaining the data. The discharge data collected by U. S. Geological
Survey (USGS) sand published in Water Supply Papers are the records from
which flood date eve gathered. Through the use of this computer sysiem
ﬂw ie possible to retain the flood records for all the gaging stetions
in & geographical ares, such as & State.

& flood record is composed of all identifying information snd the zonuel
Flood data for ar individual gaging stetion. An awmavel flood is defined
25 the highest momentary peek discherge occurring in a water year. A
water year is defined as the period of time beginning October 1 and end-
ing the next September 30.

In @rdef o p“ovla@ a comvenient wethod for assembling data from the

USGES T e Supply Pepers, the form shown in Figure 2 is suggested. It
hes been sig ed to serve both as a record and & keypunching form.

The top portion of the form is used for the gaging station identificetion
information and the bottom portion is used for recording the apoual

flood data.
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A1]1 identifying information for a geging station is taken from the USGS
Water Supply Pespers. The paxrt number reguired for the form is the
geographical area number used by USGS. For example, Minnesobts is in

USGS area number 6. The recording of the Stream Neme et Geging Stetion
locaticon on the form is done in & fres-form menner and if necessary the
recording can be continved from the first line to the second. The

inverted V within "Steticn" and “"Drainasge Area"” items on the form indicates
the location of o decimel point. A decimal point should not be recorded onm
the form.

The appual flood data consists of the Imte of Ceocurrence and the Peak Tis-
charge. 7The annuel flood date are listed in chronclogicsl order teking
special care that the dabts are recorded on a wabter yesr basis. ALl dats
in the Water Supply Papers for the gaging stebtiopns under considerstion
should bz used.

Special recording on the date form ils necessary for those gagling statlions
where ope or more breaks in the tobal annual flood record exist. Such &
record is termed "discomtinucus.” A& zero {0) is placed in the "Pesk
Discharge' portion of the form for every break in the flood record. In
addition a code is placed in the "Day" portion of the "Dete of Cceurrence”
for every such break in flood record to indicate the usable portion of a
discontinuous flood record. The codes snd thelr respecitive uses are as
Ffollows:

Code Use
L When flood date precedes the ussble portiong

the preceding dete is disregarded.

2 When flocd date follows the usable portion;
the following data is disregarded.

O When there is & bresk within the date thatb
is to be disregarded.

Figure 3 shows how the flood data; as well as & special code for & partlculsr
gaging station, is recorded on the data form.

The following keypunch instructions should be furplished:

1. Xeypunch & header card for ssch set of dastae cards from the
information oo top of the dabe form.

2. Keypunch date cards down the page from the informeticn in the
columns titled "Date of Occurrence"” and "Peak Discharge."”

2. The Part No. and Stabtion are %o be duplicebed from
the header card into each date card.

B. Punch the digit two (2) in card column 80 of each data
card except the last card which hes a diglt nine {9)
punched in card column 80.
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3. Keypunch data cards sterting with the first entry. If
there is any entry in the left hand column, start key-
punching down that column and continue with the right
hand column.

When all flood records have been keypunched and it is desired to create
the tape files, an additional step is necessary. The data cards must
be arranged so that the gaging station numbers are in ascending order.
For example, the data cards for gsging station mumber 286.00 would come
before the date cards for gaging station mumber 1096.00.

An end-of-run-card with a field of 9's in card columns 1 through 8 and
a field of %&'s in card columns 21 through 25 is placed behind the data
cards. At this time, the data are ready for use by the program. The
arrangement of the date cards and program are shown in Figure 2.

OUTPUT DATA
The outputs from the Flood Record Compilation Program are the data file
and identification file. The data file contains the gaging station
number and up to 100 years of annusl flood data. As the flood dats is
written ontc one tape, the header card information is written onto
another tape, the ldentification file.
The tape files are used in the subsequent operxations of updating or
report generating.

DEFINITION OF TERMS

IDEWT(T)

An srray for the storing of the geging station identification
which includes: geging station part number; gaging station
nuwber; river basin; geging station location; drainage area;
latitude; longltude and years of record.

g
£
o0

)
=

S
§

Ap array for the bullding of the flood record which includes
for each occurrence: month, day, year, and peak discharge.
The array is large enough to accommodate 100 years of record.
I - An index for defining elements in the arrays.

ICC80 - A varieble for storing card type which is in card column 80.

N - The number of years of record.



9999999 22447
1 8 2l 25
END OF
[01109600 2 | FILE CARD
01109600 2
01109600 1
Gaging Station —
Identification Card FLOOD DATA
CARDS
(1028600 9
{];028660 o
01028600 1
Geging Station
Identification Card FLOOD DATA CARDS

FLOCD RECORD
COMPILATION
OBJECT DECK

Figure 2
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FORY PR-1308 .S, DEPARTMENT OF COMMERCE
(5<65) FLOOD RECORD COMPILATION Buacau of Pustic Roans
PNAOR @
122 s STATION RIVER BASIN ooz STREAM NAME @ gAGING ﬁ%
| /625 00lComnec T zcu T, WoLEST, ME WMINCHENL LN
DRAIMAGE
# STATION LOCATION %ﬂ AREA cajay LATITUDE gopy LONGITUDE 4
2 ﬂ/}ylﬂﬁsigjl TN B R O A B S S B W 1/a9}1\\4 //AZ‘P,%IOEJE’? L2 néﬁﬂéﬁ
Date of Date of
Water Oceurrence DiPeak Water Cceurrence Feak
scharge Y Discharge
Year |Month Day! Year |({c.f.s. €8T wonth [Day| Year (cof@n%
2y i 1 qZlgs g ¢ 4 ZF 3y 1 L ZRE g o4 g £7
1901 196 lmasll/ 87936 / £ Y0
1902 193714 P 1/ &1/ 93 7 2 /0
1903 1938 lscp |2/ /938 7 coo
190k 1939 |DEC 6l /935F 370
1905 1940 [AFPL |/ 31 /940 £S5
1906 1941 |2ec 13/ | /940 /04
1907 19Lho | whk | /0| /942 S50
1908 1943 \wpe (20| /243 /69
1909 19bh [Uud {25 | /944 532
1210 1945 |mpr 122 | /945 250
1911 196 |2 /0| /946 4/ 3
1912 19t |Frre | B /7 47 s £E
1913 10L8 |42 123 | 1947 SES
191k 19Lg VAV | 7|/ 747 242
1915 1950 (#A€ | 30| /950 z 2
1916 195L WoV (271 /95 © 6035
1917 | WAL (/81 /1 9/ T 3/9 1952 | A47R 6 |/95Z2 387
1918 / o 1953 (WAL /6 | /953 ¢<79
191 (map 281 /9/7 Y4 1954 |4PR \/F | /954 325
1920 | 7AL 28] /1920 732 1955 | PR 137 | /755 i
1921 |\0CT | 4| /920 457 1956 |APR |30 /956 54675
1922 | JUpN 1211 /922 G4 1957 |JAn (2412957 zo7
1923 |AAR 1291 /923 530 1958 [APR | 71/958 Z76
oo g2 | 7l /924 569 1959 |#rre | 3 1/959 646 |
1925 (Mal |7/ /925 JLF 1960 |42 | ¢ | /960 74
1926 |Ape (/2| /926 230 1961 WAHE |30 1/ 76/ /57
1027 |\ @A /7| /927 368 1962 PR | 21/9€% 43/
1928 \WeoV | #1/927 ry 1963 |Hze | 31/963 Fos
1929 lmp (231 /92T 3/ 106k
1930 \wAL |77 /93¢ /36 1965
1931 | HPR /11 /937 273 1966
1932 lgpe | 1 | 1932 Y57 1967
1933 |gre /8] /933 493 1968
193k (47f /2 | /1734 F68 1969
1935 |JAU (/0 | /935 752 1970

Figure 3
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FLOOD RECCORD COMPILATION PROGRAM

THIS PROGRAM READS THE INFORMATION FROM CARDS AND CREATES TAPE

RECORDS FOR USE IN UPDATING AND THE TABULATION AND PLOT PRIGRAMS

THIS PROGRAM IS DEVELOPED IN FORTRAN IV BY ReClo TENNENT,
ENGINEERING SYSTEMS DIVISION,OFFICE OF RESEARCH + DEVELOPMENT,
BUREAU OF PUBLIC ROADS, AUGUST 1965,

FIXED PDINT VARIABLE WORD SIZE = &

DIMENSION IDENT{19),IDIS{400)
EQUIVALENCE (N, IDENT{19})

FORMAT { [2,16,8A6,84,16,312,13,212,13 3
FORMAT { 12X,A3,12,14,16552X511 1}
FORMAT(20H1 BEGIN FLUDDCREAT
FORMAT(20H1 END OF FLODODCREAT )

REWIND &

REWIND 7

THE ARRAY IDIS IS USED AS A TAPE AREA AND IS LARGE ENDUGH 7O
STORE DATA FOR 100 YEARS OF RECORD. THE ARRAY [S BROKEN DORWN
INTO 100 SETS OF DATA, EACH SET CONSISTING OF THE MONTHDAY,
+ YEAR OF OCCURANCE AND THE PEAK DISCHARGES
SET THE TAPE AREA TO SMALLEST NUMBER
WRITE {3:3)
DO 20 I = 1,&00
IBIsS{i) = ~-939999
READ IDENTIFICATION CARD FOR EACH GAGING STATION LDUATION
READU1,1} IDENT
CHECK FOR END OF RUN CARD
IF { IDENTILLl} oNE

WRITE(6) IDENT,IDIS
WRITE(T, L) IDENT

99 ¥ GU YO 30
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END FILE &
REWIND o
END FILE 7
REWIND 7
WRITE (3,%)
SToP

I = 1

READ DATA CARD CONTAINING MONTH,DAY,YEAR + DISCHARGE
READI{1,2) IDISTL)IDIS{I+L)5IDIS(I+2),IDISII+3),ICCRO
CHECK FOR LAST DATA CARD FOR A BAGING STATION

IF § ICC80 .EQ. 9 } GO TO 50

I = 1 + 4
GO 70 40
N =17 4 + 1

WRITE TAPE RECORD CONTAINING ALL DATA FOR A GAGING STATION
WRITE(&) IDENT, IDIS

WRITE TAPE RECORD CONTAINING STREAM NAME IDENTIFICATION
WRITE{7,1) IDENT

GO 10 10
END



FLOOD RECORD UPDATE PROGRAM

TESCRIPTICN CF PROGRAM

The Flood Record Update Progrem is used {1) to add new flood data to

an existing dats file, (2) to change existing header cerd information
within the identification file and/or flood data within the existing
data file and {(3) to add records for new gaging stations to both files.
Any one of these operations may be accomplished singly or in combination
with the other operations.

The updating operation begins by reading the update information from
cards and storing them on a work tape. As this is being accomplished,
change codes (see Input Data of Flood Record Update Program) are stored
in an update table. The update table enables the program to decide what
type of data will be read from the work tape. The table for storing
update codes has a maximum of 500 values, but this may be changed to
accommodate the computer to be used.

onto a new identification file. OCtherwise, a message is printed indi-
rcating there is no change in the old identification file.

The basic operation of the update procedure is to read & record from the
old data file and & record from the work tape. Based on a comparison of
the gaging station numbers on the old data File with the work tape, the

fellowing operations take place to generate new data and identification

files:

1. VWhenever the work tape gaging station number is less then
the old data file gaging station number, the update record
is added to the new data file. Also, the gaging station
identification of the new record is added to the new identi-
fication file. The old data file record is held for com-
parison with the next update record.

2. Whenever the work tape gaging station number and the old
data file gaging station number are the same, & change is
to be made to that flood reccrd. The types of changes are:
1) the addition of new flood data, 2) & change in one or
more flood readings and 3) a change in the header card
information. The method of indicating these changes is
covered in detail under Input Data, Flood Record Update
Program. The information on the update work tape is
combined with the old data file and added to the new
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data file. When a change has been processed, the program
returns to a point where the next update and old data
file records are read.

3. Whenever the work tape gaging station number is greater
than the old data file gaging station number, ,the old
data file record is added to the new data file. The
update record is held for comparison with the next old
data file record to be considered.

As either the work tape or the data file tape is read, a check is
made for an end-of-file record. If an end-of-file record is detected
cn the work tape first, the remainder of the old data file is added to
the new data file. If an end-of-file record is detected on the old data
file first, and additional new gaging stations are to be considered,
they are added to the new data and identification files; at vwhich time
the program pauses so that the old datae and identification files can be
removed by the operator. This may be necessary in order toc have enough
work tapes for the subsequent sorting operation.

INPUT DATA

The Flood Record Update Program adds date tc or changes information on
the existing tape flles. Whenever records for a new geging station are
to be added, the data is recorded on the imput form shown in Figure 2.
The data is keypunched into cards according to the Instructions given
under Input Data Flood Record Compiletion Program. As additional flocd
data becomes available for any geging station alresdy in the file, the
information mentioned below should be recorded on the input data form
shown in Figure k.

The first recorded piece of information is the U.S5.G.8. geographical

pert number and gaging station mumber. Because the old davs Lile is
arranged with the geging station nuwbers in ascending order, the recording
of updating information should be accomplished in this order. The dates

of occurrence and associated peak discharges, the second item;, are recorded
on the form under the sppropriate columns.

The third item ic entered in the finel two columms on Figure b to indicate
the nature of the update operation. A number is recorded under "Batry”
only when a change to anm existing piece of flood data is nscessary. The
number is determined by counting the number of entrys, which comsists of
a dabe of occurrence and its associated discherge, up to and including

the entry to be changed. This should be determined by using the latest
tabulation produced by the Flood Record Reports Program, such & shown

in Figure 5. FEach addition or change recorded on the form must have a
change code which is recorded under "Code."” The change codes and their
use ave as follows:
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Code Use

3 When it is desired to add ome (1) additional year
of record to an existing geging station record

5 When it is desired to change an existing piece of
flood date, cceurrence, or discharge, for an
existing geging station

(o)

Vhen it 1s desired to change the identifying
Information for an exlsting gaging station

When it is desired to add two (2) or more additional years of record to the
end of an exlsting gaging station record, the following codes are used:

Code Use

b The first entry for the additions

2 The entrys between the first and last additions
9 The last entry for the additions

Figure 4 shows examples of the way in which various changes would be
recorded for & sample listing in the Example Problem.

After 311 the changes and additions have been recorded on the form, and
cards are keypunched, it is necessary to check thet the cards are in
ascending order. At this time, & blank card should be added to the

update data deck to indicate the end of data. The latest date and identi-
fication file are the only other necessary input data. The progrem is then
run to perform the update operation.

OUTPUT DATA

The updating operation takes the sdditions and/or changes, and old data
files and produces new files which are used in subsequent operations.
The new files thus obtained contsin the new floocd dste records for each
gaging station and pew geging station identification.

The new flood date file is ready for use in the next operation which iz
the Flood Record Reports Program. However, the new gaging station
identification file has to be sorted before the nexit operation can be
sccomplished.
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FLOOD RECORD UFDATE DATA

UsGs Date of Peak B USGS Date of Pealk E
Gaging Occurrencs | Discharge| & % Gaging Occurrence |Discharge 53 %
Sta. Ho. |Month|Day[Yesr| (efs) |&|S Sta. No. [Month|Day[Year| (efs) |&|S
7 ¥lsz 5|6 TVE 2|22 2z7|07 |fo / glra e 7|/E 2Rz 27178 7o
T N S Lot 1 11 [ T N W M A B R I | L1 | | S T S S | i
vrl028 600\ AL 71/237\/ 05 4o 0122|5
o1 /od200|A PR |/ F 1964 /790 ¥
ol\/od2 00 \HA L /| /%945 ‘8 PO 9
of\fosFPoo |\FEB (26 |71963 65 4
orlj0sFoo |[APR area 43 2
/| /05 Fo o |MAEL |/ O | 1965 597 g
ofl/fotsoe |FEE |24 /194 300 3
or|/szs oo L Jun) |25 | /94 sE2 23|85

Figure 4
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DEFINITICN COF TERMS

TTENT{1) An arrsy for the storage of the gaging station
identification which includes: geging station
part number; geging station number; river basing
gaging station location; drainsge ares; latitude;

longitude and years of record.

8

m1s{1) An array for the building of the £lood record which
includes for each occurrence: month, day, year, and
peak discharge. The array is large enough to accommo-

date 100 years of record.

TUDTAB(J)

An array used for storage of the change codes of the
update cards.

JDENT(1)

An array for the storage of the gaging station identi-
fication read from the updste work tape.

I - Apn index for selecting elements of the arrays, IDENT,
IDIS, end JOENT.

ICC80 = A wvariable for the storage card type, which is in
card column eighty.

IDECF ~ An indicator for the end of file condition of the
old data file.

TUECF - Ap indicstor for the end of file condition of the
update work tape.

J - An index for selecting elements of the update table,
TUDTAB(J) .

JUEQCF -~ Indicates whether the update work tape contains any
new geging station records.

) - The number of years of record.

KSWO

A switeh for the control of the backspacing of the
update work tape.

WSWL - A switch for the control of the reading of data from
the update work tape.
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FLOOD RECURD UPDATE PROGRAM

THIS PROGRAM IS5 USED WHENEVER THE DATA FILE OR STREAM MAME FILE
IS 7O BE UPDATED. IT WILL ADD NEW GAGING STATION LOZATIONS WITH
DATA AND/OR ADD ADDITIONAL FLUOD DATA 7O AN EXISTING GAGING
STATION ON THE DATA Filk.

THIS PROGRAM DEVELOPED IN FORTRAN IV B8Y R.C. TENNENT,
ENGINEERING SYSTEMS DIVISION,OFFICE OF RESEARCH + DEVELOPMENT,
BUREAU OF PUBLIC ROADS, AUGUST 1965,

FIXED POINT VARIABLE WORD SIik = 6

DIMENSION JDENT{18),IDENT{19),IDIS(400},IUDTABL{5201)
EQUIVALENCEIN, IDENTI19})

1 FORMATI 79H
1 » i1 )

2 FORMAT{ 12,16,BA6,A4,16,312,13,212,13 )

3 FORMAT [ 12X,43,12514,16952X,11 1}

4 FORMAT { 41HL MAXIMUM NUMBER OF UPDATE CARDS EXCEEDED )

5 FORMAT | 52H1  REMAINING UPDATE RECORDS DO NOT START WITH TYPc 1,
1 12,175,103 )

6 FORMAT { 42H1 STREAM NAME MASTER FILE HAS NOT CHANGED )

7 FORMAT{20H1 BEGIN FLOODUPDAT 1}

8 FORMAT{20H1 END OF FLOOBUPDAT )

WRITE (3,7}
REWIND
REWIND
REWIND
REWIND
REWIND
DO 92 J 9
TUDTAB(J) =
DO 10 J = 1,

H O W~ O &

155

b
i

0

0
0
500
READ A FLOOD DATA UPDATE CARD
READ(1,1) IUDTABILJ)
COPY UPDATE CARDS ONTO A WORK TAPE
WRITE(4,1) IUDTABIJ)
IF ¢ 1uDTABLJ) -EQ. O )} GO YO 20
10 CONTINUE

PROGRAM HAS A MAXIMUM OF 500 UPDATE CARDS
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WRITE(3,4)

END FILE 4
REWIND 4
JUECGF = 1

SEARCH UPDATE TABLE 70 DETERMINE IF ANY NEW GAGING STATIONS
ARE TO BE ADDED

DO 25 J = 15500

IF © TUDTABIJ) -EQ-. 1 ) GO TO 26
CONTINUE

WRITE{3,6)

JUEOF = Q

G0 70 27

WHEN THERE ARE NEW GAGING STATIONS, COPY DLD STREAM NAME FILE
ONTO THE NEW STREAM NAME FILE

READ{752) IDENT

WRITE{9,2) IDENT

IF U IDENTI2) .EQ. 999999 } GO 10 27
GO 710 26

SET END OF FILE INDICATORS FOR THE WORK TAPE AND DLD DATA FILE

IUECF = 0
IDEOF = @

J =1

ROUTINE FOR UPDATING THE OLD DATA FILE AND CREATE A NEW DATA FILE
NSWO 0

IF { IUDTABIJ) EQ. 0O ¥ GO TO 120
IF { IUDTAB{J) .6T. 1 } NSWO = 1}

READ A RECORD FROM THE UPDATE WORK TAPE
READI4,2) JDENT
It [ NSWO -EQ. O ) GO TO 31
BACKSPACE &
GO TO 32
J = J <+ 1
IFUIDEOF . EQ - 1} GO TO &1
READ A RECORD FROM THE OLD DATA FILE
READ(6) IDENT,IDIS

CHECK OLD DATA FILE FOR THE END OF FILE RECORD
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IF { IDENT({2) -EQ. 999999 ) GO YO 150
CHECK GAGING STATION PART NO. FOR MERGING SEQENCE

IF { JDENT(1) ~ IDENT(1l} )40,80,90
BACKSPACE ¢

MOVE GAGING STATION IDENTIFICATION FROM THE UPDATE T3 DATA AREA

DO 42 1 = 1,18
IDENTL{I) = JDENTILI)

ADD NEW GAGING STATIUN IDENTIFICATION TGO NEW STREAM NAME FILE
WRITE(9,2) IDENT

I 1
NSW1 0

W

READ UPDATE WORK TAPE 7O OBTAIN DATA FOR THE NEW GAGING STATION

READ{%4,3) IDIS{I},IDIS{I+1},IDIS{I+2},IDIS{I+3),ICL8B0
N = J4 %+ 1

CHECK FOR LAST PIECE OF DATA FDR A GAGING STATION

IF { ICC80 -EQ. 9 )} GO TO 60

i =1+ 4
G0 TO 50
N = 1/4 + 1

WRITE A RECORD ON THE NEW DATA FILE
WRITE{B8) IDENT,IDIS

SET THE TAPE AREA 70O NINES

DO 75 1 = 1,400

IDIS{IY = —-999999

IF ( NSWL -EQ. G )} GO TO 30
GO 710 32

CHECK GAGING STATION NO. FOR MERGING SEQUENCE

IF { JDENT({2) LT. IDENT{(2) } GO 70O 40
IF { JDENT(2) -EQ. IDENT{(Z) )} GO TO 100
NSWLI = 1

G0 70 70

CHECK FOR THE TYPE OF UPDATE DATA RECORD
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IF { IUDTABIJ) oNE. 3 ) GO TO 110
I = N % 4

WHEN CHANGE CODE IS 3, ONLY ONE UPDATE RECORD IS TO BE ADLED

N = N
READ(4,3)
J = J
NSWE = 0
GG 70 70
IF { IUDTABIJ}) .NE. ¢ ) GO TO 115

Ll o

i
DISUI+1 1, IDIS(I+2),IDISII+3)I0IS(I+%)
1

WHEN CHANGE CODE IS 4, MDRE THAN ONE UPDATE RECORD IS TO BE ADDED

I = N#& + 1
GO 70 43
IF { IUDTAB(J} oNE. 5 )} GO 70 115

WHEN CHANGE CODE IS 5, AN EXISTING RECORD IS TO BE CHANGED

H = { JDENT{18) - 1 )} = 4
GU TO 105
IF { IUDTAB{J) -NEs 6 )} GO TO 200

WHEN CTHANGE CODE IS 6, AN EXISTING IDENTIFICATION IS TD CHANGE

READ{4,2) JDENT

DO 117 I = 1,18
IDENT(I) = JDENTI{I}
GG YO 108

THE LAST UPDATE RECORD HAS BEEN PROCESSED,CHECK IF OLD DATA FILE
LAST RECORD HAS BEEN PROCESSED, IF NOT ADD REMAINING DATA FROM
THE OLD ODATA FILE TO THE NEW DATA FILF

IUEDF = 1
IF [ IDEOF oNE. O )} GO TO 140
READ{&) IDENT,IDIS
CHECK (OLD DATA FILE ¥DR THE END OF FILE RECORD
iF { IDENT{2) -EQ. 999999 § GU TO 140
WRITE{8) IDENT,;IDIS
GO 70 130
WRITE END OF FILE RECORD ON NEW DATA FILE

IDENT{2) = 999939
WRITE(8) IDENT,.IDIS
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END FILE 8

REWIND 8

IF { JUEOF EQ. O )} GU TO 145
END FILE 9

REWIND 9

REWIND 4

REWIND 6

GO 10 200

THE LAST OLD DAYTA FILE HAS BEEN PROCESSED, CHECK IF UPDATE LAST

RECORD HAS BEEN PROCESSED. IF NOT ADD
DATA FILE

IDEOF = 1
I { ITUEOF NE. O } GO TO 140

CHECK REMAINING UPDATE RECORDS FOR AN

IF 1 1uDTABIJ-1) .EQ. 1 ¥ GO TO 41
WRITE(3,5}) JDENT{1),JDENT(2),ICC80
GO TO 140

WRITE (3,8)

CALL EXIY

END

REMAINING DATA TO NEW

IDENTIFICATION RECORD



TAPE FILE SORT

DESCRIPTION

To produce sn alphabetical index of the gaging stations, it is necessary
to sort the identification file via stream name. The sorting of the
identification file will have to be accomplished uging the sort routines
provided by the computer menufscturer. The sort routine must be capable
of hendling the type of tape record produced by the compilation and
update programs. For example, the tope record length could be the same
as the compllation and update program format vwhich is 82 charscters or
some fixed length for tape cubput such as 133 charscters.

Cnce the type and length of tape record have been deternined, control
cards, or whatever form is used for conveying the information to the
sort routine, can be prepared. The control cards should indicate that
an alphabetical sort is desired and that positions 21 through 25 of the
tape record are to be the major sort field. The Ffirst five letters of
the stresm name which cccupies tape record position 21 through 60, are
sufficient for the alphabetical order.

The sort operation is performed using the latest identification file,
the control cards and the menufacturer's sort program. The tape
produced as output, which is in alphabetical order is now availeble
for use with the Flood Record Reports Program.
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FLOOD RECORD REPORTS PROGRAM

DESCRIPTION OF PROGRAM

This program begins by reading a card containing pleotting constants
and a request code. These two features are described in detail under
Input Data, Flood Record and Reports Program. The request code is
used for determining whether flood data for all the gaging stations
or selected gaging stations are to be tabulated and plotted.

A tape record is read from the latest flood data file. If the selective
method is used, the gaging station number just read from the file is
compared with the requested gaging station number being considered. IT
these gaging station numbers do not match, the program reads the next
tape record from the data file. This process continues until such time
that a match is made or an end-of-file condition is encountered. An
end-of-file condition indicates that either the requested gaging station
number is out of sequence with previously requested gaging statiocns or
that the requested gaging station is improperly defined. When a match
is made, the flood data from the requested gaging station record are
processed in the same way as in the non-selective method, which is as
follows:

Initially it is necessary to establish the portion of the individual
gaging station total flood record that will be used. If the total flood
record for a gaging station is continuous, the entire record will be
used. If a discontinuocus record is encountered, 1t is necessary then

to determine the portion of the total flood record that is to be used.
Discontinuous records are detected by checking the peak discharge data
for a zero value. In this case, the day portion of the date of occurrence
is a code that indicates the portion of the total flood data or usable
data to be used. A description of the codes is presented under Input
Data Flood Record Campilation Program. Through examination of the peak
discharge data, the upper and lower limits of the usable data are
established and the years of continuous record are calculated. The
sorting operation is performed after the upper and lower limits of the
usable data have been determined. The peak discharge portion of the
usable data is sorted into descending order along with their respective
dates of occurrence.

Following completion of the sorting operation, the flood data is tabulated.
This tabulation includes all identification information, the total flood
data for a gaging station in chronclogical order, and the usable flood
data with peak discharges in descending order except when there are less
than 10 years of continuous record. When this exception exists for a
gaging station, neither the tabulation of usable dats nor the flood
frequency plot are preduced.
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The next operation of the program creates & flood frequency plot from
the usable data. Three steps make up the operstion of plotting. They
are: 1) calculation of the vertical scale, 2) calculation of the X and ¥
coordinates and 3) selection of the primting formet. Steps 2) and 3) are
repeated for each individual peak discharge of the useble data.

Calculation of the vertical scale consists of determining the range of
plot and the vertical scale increment. When the years of record are

less tham 50, an approximete and erbitrary 50-year frequency peak discharge
value is calculated and used as the maximum scele velue. However, when
the years of record exceed 50, the highest actual peak discharge is used
a8 the meximum scale value. The range of the plot is the difference
between the previocusly esteblished maximum peak discharge and the lowest
observed peak discharge. The increment of the vertical scsle is then
est&?lished by dividing the vange by 56 units (7 inches at 8 lines per
inch).

The second step of the freguency plot operation i the caleulation of
X end ¥ coordinates. The X value, or recurrence interval, is caleculated
by the following steps:

1. The value of y is determined from the following equation:

y =-loge E“’lage (1 - %)]

g function of stream flow

#

where, ¥

T = m, %'l,_ﬂ
n

where, n = number of conbinuous years of record
m = order number of the discharges being plotted.

For example, the highest pesk discharge has
an order nugber of 1 and esch succeeding lower
discharge hes & higher order number.

2. The X coordinate is calculated by multiplying the sum of "y"
and the positive value of the origin by & scale factor. For
& detailed explanation of this procedure, the reader is
rveferred to Ralph W. Powell's ariicle "A Simple Method of
Estimating Flood Frequency' that appeared in Civil Engineering,
Vo. 13, No. 2, February 1943.
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The scale Factor is & mathemetical device to convert the abscissa vnits
used within the above noted reference to the total 9 inch abscissa used
in the plots.

The ¥ ordinete iz sn individual peak discherge.

For use in the computer program, the X cocordinate occurs at some
position elong & print 1line. The position of the previocusly celculated
X is determined by translsting the coordinate value to & position inm
the print line. The Y coordinate occurs at some positlon on the paper
as it moves through the printer in & vertical direction. The paper is
advanced until the ¥ coordinate is positioned within the tolerance of
the verticel scale value.

The third step of the frequency plot operation is the determination of
the type of line to be printed. In order to create @ plot that is as
usable as possible vwhen obtained from the printer, it is necessary to
have complete horizontal and vertical scales and descriptioms.

Selection of the print formst is accomplished by keeping various counts
concerning which line of the plot is being printed. The counts are
tested by the progrem to determine when the vertical scale description
and/or the vertical scale value are o be printed. The computer program
selects any combination of the descriptions, scale and X coordinate for
each line. The X coordingte is printed only when the ¥ coordinate is
properly positioned with respect to the vertical scale of the plot. This
procedure of calculating the X and ¥ coordinates and selection of the print
format is asccomplished for each peek discharge of the useble data. When
all peoints have been printed, & horizontel scele and description are
printed to complete the fregquency plot. At this time, the progrem stores
the page number of the gaging station tebuleation for subsequent use in
the geging stetion index.

At the completion of the frequency plot, the request code is checked
to determine whether the program is to return and process the next requesied
gaging station or the next gaging station on the date file.

Following the flood frequency plots, the gaging station index is produced.
This index furnishes en alphsbetical listing of geging station locations
end the page mmber where the itdbulation and fregquency plot are located.
The index is prepared by reeding & gaging station location from the tape
produced by the Tepe File Sort and sesarching & teéble for the page number.
Each gaging station; its identification and its corresponding page number
are listed in the index. Upom completion of the imdex, the computer
process 1s finished and the tepe filles are reserved for fubure use.



..25—

INFUT DATA

The input data for the Flcod Record Reports Program consists of the informe-
tion storsd on megnetic tepes and the additional date necessary for the
program to functicn.

The first card of input data to the program contains three plotting constanis
end & request code. The three constants in the order they occur on the card
gre as follows:

1. The symbol used in this progrem for plotting is the decimel
point. %The user may choose, however, any plotting symbol
that is aveilsble on his compuiter system.

2. The next constant consists of an alphemeric word of blanks.
This is used to insure that only the desired plotting points
will be printed.

3. The last constant consists of the vertical scale description,
"DISCHARGE I¥ C¥S." As the description is
keypunched, & blank should be inserted between esach letber
of & word and two blanks bebween each word. Insertion of
the blenks mekes the vertical description more rsedable on
the flood freguency plot.

The last pilece of date on the fivst card is & reguest code which indicates
whether the reports for all or selective gaging stations are to be produced.
Whenever the reguest code is zers (O}ﬁ the program will produce the reports
Tor all geging stations in the data file. FNo additional data is necegsary
for this condition. On the other hand, if reports for only certain geging
stations are desired, the request code is assigped the value of ome (1).

In this event additionel dete comsisting of the selecied gaging statiom
numbers must be submitted. The program being reporited hereln is able to
accommodate a maximum of 12 gaging station numbers at one time. Yhen more
than 12 wmarbers are requesbted, it will be necessary to use multiple cards.
The last selected gaging stetion nuwber should be followed by a zero (0).
This engbles the program to detect the end of run.

In addition to the shove described cards, the program must have the most
recent updated version of the flood date file and the most recent sorited
updated identification file. The flood date file will contain the informa-
tion for the tebulation and frequency plot reports and the sorited identifi-
cation file will contain the information Ffor the index report. It is nob
necessary to use the sorted identification file when reporis for selected
gaging stations are desired.
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OUTPUT DATA

The Flocd Record Reports Progrem can produce the following three reports:
(1) & tebulation of the flood date for each geging station, (2) a flood
frequency plot for each geging station, emd (3) en index of all geging
stations. When selected goging steations are processed, the index is not
produced .

The tabulation for & geglng stetion comsists of Idemtification imformation
emd flood data. The idemtificetion information comsisis of: the river
basin, stream neme snd location, drainege ares, latitude, lomgitude, and
vears of record. This information is printed at the top of sach page of
the tebulation. The flood dste iz presented in tebular form and comnsists
of: (1) & chronological listing of annual peek discharges with the essoci-
ated dates of occurremce, end (2) a list of the ennual peak dischaerges in
descending order of magnitude with the associsted dates of occurrence for
each geging station with ten or more years of record. An example of &
tebulation is shovn in Pigure 5. -

The chronclogical listing of smpnwel peak discherges, as shown or the left
side of Figure 5, will contain all the flood date for that geging sietion.
A discombtinuous flood record is indicated when the peak discherge is noted
as zero or blank on the form. The mumber under the day column is & code
mumber which irndicates the usable portion of the total flood record. 4m
explenation of this code is discussed under Imput Dete, Flocd Record
Compilation Program.

The listing of ammusl peak discharges in descending cwvder of magnitude, as
shown on the right side of Figure 5, will comtain only the useble poriion
of the total flood date.

Figure 6 is an exsmple plot of the dste shown om the right side of Figure 5.
The plotting has been accomplished by talking advantage of the capebilities
of the om-line printer of & computer. The Flood Record Reports Progrem was
written for a computer system thset can print eight limes to the inch in the
vertical direction. Since the plotting is restricted Lo minimum distances
of l/l@ inch slongz the ebscissa and 1/8 inch along the ordimste, the plotited
pointe mey very slightly from the actusl positions. The accuracy of this
plotting procedure is deemed compatible with the overall flocd-Lreguency
proceduyre used.

The horizontael scele ig used for the recurrence interval and duplicates
the scele of Buresu of Public Roads Form PR-1297, “Flood Date Plot,” shown-
as Pigure 7. Form PR-1297 is identical %o U. §. Geological Survey form
9-17%2 entitled "Flood Data Flot.” On the compubter produced plot, the
position of any desired recurrence interval is & verticel line passing
through the center of the far right-hand digit of thet recurrence interval.
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The vertical scale is used for the discharge. On the computer produced plot,
the position of any discharge is & horizontal line passing directly beneath
the printed veritical scele value.

Due to the minimum vertical and horizontal plotting limitetions of am on-
live printer; the flood frequency plots will, in some cages, contain the
following conditions:

1} Two successive discharges may plot as points at the same
recurrence interval. In Figure 6 this oceurs &t & recur-
rence interval of 1.5.

2} More than two different discherges may plot &g the same
discharge for successive recurrence intervals. In
Figure 8 this occurs at a discharge of 270 ¢fs.

3) Two different discharges may plot as the seme discherge
end the seme recurrence interval. This may be verified
by noting that although the number of years of record
sre 45, only 42 points are plotted, though only 41 appear
due to page size limitation.

On each tebulation and flood freguency plot a page number is added to the
top of the page. This is for use in finding the desired information from
an index.

The index is the last item of possible output from the Flood Record Reports
Progrem. The index contains geging station numbers, assoclated stream names
and locations, end pege numbers where flood date for the resgspective gaging
stations may be found. The index order is based upon an alphabetical
listing by stream name as illustrated in Fligure 8.
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DEFINITICH OF TERMS

IEWT(I)

I18(1)

IDISL(I)

TPRIFT( TXCOCR )
IFTAB(K)
IRECGHO(L)
ISTAB(K)

ATEA

I

IADD

ICOEY

]

[

8

An arrey for the storage of the gaging station
jdentification which includes: geging station

DPErt no.; gaging stotion muwmber; river basing

gaging station location; drainage aveas; latitude;
longitude and vears of record.

An arrey comteining the flood record which imecludes
for each occurrence: month, day, year, and peak
discharge. The erray is large eucugh to accommodate
100 years of record.

An arrey used for storling the useble portiom of
the flood record.

An arrey representing 2 lime of primt.

An array of pege numbers.

Am exray of reguested geging staltion numbers.
An array of geging station mumbers.

An arresy containing the verticel scale hesding.
The drainsge ares in sguare miles.

An index for selecting particular elements
of an arrey.

The additional discherge added to the highest
discharge in order to have an approximate
50 year éischarge.

A counter for the line being printed during
the freguency plob.

A index Por selecting elements of the arrays
IDIS snd IDISI.

The increment of the verbticel scele.
A counter for the pege mumiber.

An imdicetor as to whether or not the print
array is to be printed.

The previous page-



IPRSW

IRKODE

ISKSW

ISORT

ISWO

KBLANK

KoL

KFEMP

[

]
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& switch for conbtroliing the print statements
during the frequency plot.

The request or control code. The code indicates
whether or not selected gaging station reports
are desired.

A switch for indicating the skipping of & line.
A 1limit for the sorting operation.

A switch to indicabe when the years of record are
less than 10 and to control the print stetements
during the tabulabtion.

A switch to indicate the type of break in the
total flood record.

& temporary storage for the month porticn of &
flocd record.

An index coptaining the upper Limit of the usable
data in the srray IDISL.

The ¥ coordinate of the plob.

2,

A counter used to indicelte the number of yesrs
to be tabulated.

»dex used for speclfving o particulexr elemend
in the heading srray, JHZAD.

;?S?’
o ‘Ja

g_,.,z
)
[ =]
Q
£

& counber used in the sortlag of the ussbl
data.

o

An index used Tor specifying & perticulsr element
in the arrays IDIS and IDISL.

A temporary storege for the dzy portion of &
flood record.

An *n&ex used for specifying & perticular slement
ir the arveys IFPAR and ISTAE.

Ar alphabetic word of blanks.

=
)
Eef‘
[¢)
)
I3

[
(]
&
=
Q
Ly

The alphabetic symbol "'
plotting discharge.

& temporsry storage for the year portion of &
flood record.



LIKES

LOWL

LIEE

- 3k -

An indax used for specifying & particuler element
in the erray IREQNC.

A counter to control the number of lines printed
on & pEge.

An index containing the lower 1imit of the usable
date in the array IDISL.

A temporery storage for the pesk discharge porition
of & flood record.

b dndex Tor specifying & perticular element in
the array IDISL.

The order nwber of the discharges to be plotied.
The nuwabey of conbinuous years of record.

The USGS geging stetion number.

The recwrrence inbterval.

A Ffunction of stream flow.
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FLODD RECORD REPORTS PROGRAM

THIS PROGRAM PRODUCES A TABULATION OF THE FLOGD DATA AND A
FREQUENCY PLOT DOF THE USABLE PDRYTION DF THE FLOOD DATA FOR
EACH GAGING STATION ON THE DATA FILE. AN INDEX IS PREPARED
FROM THE INFORMATION ON THE IDENTIFICAYION FILE.

THIS PROGRAM DEVELOPED IN FORTRAN IV BY R.C. TENNENT
ENGINEERING SYSTEMS DIVISION,OFFICE OF RESEARCH + DEVELOPMENT,
BUREAU OF PUBLIC ROADS, AUGUST 1965,

FLOATING POINT VARIABLE WORD SIZE = 10 =+ 2
FIXED POINT VARIABLE WORD SIZE = &

DIMENSION IDENTI19),IDIS{4003,IDIS1{4003,IPRINT{LO0)}JHEADI29},
1 ISTABIS00),IPTABI500), IREQND{12}

INPUT AND OUTPUT FORMATS

901 FORMAY [ 286,29A1,11 }

902 FORMAT ( 1218 }

903 FORMAT { 1HL,16X2865,13H RIVER BASIN,; 16X ;4HPAGE o1& //7/L4&H
ISTATION NG 5X.38BHSTREAM NAME ° GAGING STATION LDCATION // 14,
2 F9.2,6X,6A6,A4 /77 10H DR AREA,HX BHLATITUDE 66X, OHLONGITUDE 68X,

3 L7HYEARS OF RECORD =413 /7 F9oly6X9313986X,313 /777 11X,
% GHDATE 10X, 4HPEAK 16X &HDATE ; LOXy &HPEAK//TX,8HMD. DAY
5 1L6HYEAR DISCHARGE, 10X, 24HMO. DAY YEAR DISCHARDGE /7 )

904 FORMAT ( TR R3:14015,110,12X:R83,14415,110 3

$05 FORMAT ( 1HL 7/ 20X, 21HFLO0OD DATA PLOYT FOR 6A6,A44,9X,4HPAGE
1 o 1&/7 LIX2R86, L2HRIVER BASIN 5X, 13HDRAINAGE AREAFT7.1,7H SQ.M
21297Xy LTHYEARS OF RECORD ~4513 3}

906 FORMAT § 1XoAL,I7

907 FORMAT { IX;ALl.1X,86,2X,100AL }

908 FORMAT ( 1X,AL,1I7,2X,1004L )

909 FUORMAT (7 17Xs3HL.l,7Xs3H1la554, LH2:6X,;9H3 & 5,8X.2H10,8X,
1 2H20, 12H 30 40 50,6X,3HIC0,6X,3H200 /77 39X,
2 2Z9HRECURRENCE INTERVAL, IN YEARS }

910 FORMAYT { 1HL,24HREQUESTED GAGING STATION,IB,16MH NOT OM FILE OR /
i 35X, 2THREQUEST WAS (0OUY OF SEQUENCE

G111l FORMAT { [2:156:,8BA6,A4516:312,13,212,13 3

912 FORMAT { 1HL,15X,35HFLO0OD DATA INDEX OF GAGING STATIONS /7 3K
i 24HSTATION NG. STREAM NAME AT GAGING STATION LOC
2y 44X BHPAGE NO. /7 )

913 FORMAT { [5.FB.2:5XK,6A65A%,17 1}

914 FORMAT{24HI END DF FLOOD REPORT }

READ CONSTANTS AND CONTROL CODE

REWIND 8
REWIND @

% Statements revised in Mey 1957 version.

sk
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READ {1,901} KON1,KBLANK,;JHEAD, IRKODE
K 0
IPAGE 1
IPRPA 1

oo

CHECK TO DETERMINE IF THE TABULATION AND PLODT ARE DESIRED
FOR SELECTED GAGING STATIONS

IF { TRKODE -EQ. 0O ) GO TGO 10
READ THE GAGING STATION NUMBERS OF THE SELECTED STATIONS

READ (1,902) IREQND

L 0

L L+ 1

IF { L 6T 12 ) GO 70O &

IF § IREQNO(L)Y -EQ. O } GD 7O 725

iton

READ DATA FILE CONTAINING DATA FOR A GAGING STATION

READ{8} IDENT,.IDIS

IF { IDENT{2}) o.NE. 999999 } GO TO 15
REWIND 8

IF { IRKODE .EQ. O )} GO 70O 710

WHEM THE END OF FILE CONDITION IS REACHED WHILE PROCESSING
SELECTIVE GAGING STATIONS THIS INDICATES THAT THE NUMBER WAS
NOT ON THE FILE OR THE REQUEST NUMBERS WERE UUT OF SEQUENCE

WRITE(3,910) IREQNO{L)

GO 70O 6
K = K + 1
IF { IRKDDE -EQ. O ) GO TO 19

SEARCH FOR THE SELECTED GAGING STATION DATA FROM THE DATA FILFE
iF { IDENT{2) -NE. IREQMNOIL} ¥ GO T0O 10

TRANSFER DATA TO OTHER ARRAY FOR SORTING
DG 20 I = 1,400

IDISI{I}Y = IDIS{I)

ISWC 6]
N I

0o

DENT(19)
SET A SWITCH WHENEVER THE YEARS OF RECORD ARE LESS THAN 10

N E- 10 )} ISHO = 1

09—
1
o

it H
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e NeaXe!

30

40
60

70

80

20

Il
JJ

4
2

o

WHENEVER DISCHARGE IS ZERD THIS INDICATES A BREAK IN THE DATA

IF { IDIS{II) .NE.

INDICATION OF THE

IF { IDIS{JJ) -GT.
ISW1T =1

GO TO 60

Iswi = 2

I = 1 + &

Jd = Jdd + 4

IF { 1i/74 GT. N }
IF { ISWL .€EQ. O }
IF { ISW1 .EQ. 2 )
ISWI = 0

LOwe = 1174

GO 70O 30

CALCULATE THE NUMBER OF YEARS OF CONTINOUS RELORD

N = 174 — LOWL
fuPL = I1 /4 4 - 2
GO TO g0

N = [I/4 ~ LOWL
IuPL = II 7 & - 1
ISORT = fupPL - 1

SORT DISCHARGES INTO

0

BREAK IN DATA OCCURS IS IN THE DAY FIELD

1

G
G
G

} GO YO &0

y GO 70 40

0 70 80
0 10 30
0 Y0 70

-1

DO 100 I = LOWL,ISORT

Ji = I + 1

i1 = 1 = &

DO 100 4 = Jl,1UPL

JJ = J = &4

IF { IDISI{II) «GE. IDISL{44)
ITEMP = IDISLI{II-3}

JTEMP = [DISL{II-2}

KTEMP = IDISY{II-1)

LTEMP = IDISLI{II}
IDISL{II-3) = DiSl(J& 33
I0Is1irI- 2) = IDISi{dd-2}
IDISL{II~-1} = XD"SA€JJ 1}
IDISTEIT = [DISi{dd4
IDIS10J4-3) = ITEMP
IIsSiidd- 2 = JTEMP
IDISL{GJ- = KTEMP

- 37 -
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DECENDING ORDER

G

100
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IDIS1tJd) = LTENMP
CONTINUE
FLOOD RECGRD TABULATION

DATA TABULATED WITH YEAR ASCENDING + DISCHARGE DESCENDING
LINES = 61

1 = LOWL = &

JJ = 4

IYR = |

STATN = FLOATIIDENT{2}} / 100.0

AREA = FLOAT{IDENT{12}}) / 10.0

IF { LINES .LT. 60 ) GG TO 130

WRITE(3,903) IDEMT(B)gIDENY@@DQIPAGEyEDENTikbVSYA?MQ(EDENEKK§VI=5Q
11} oNsAREA, [ IDENT{I),I=13,18)

IPAGE = IPAGE + 1

LINES = ¢

IF { ISW0 -EQ. 0 } 60 7O 140

WRITE(3,904} ZDXS(JJ*BDgXDIS(JJ°23vZDIS(JJ—R)9EDES€JJ§

GO0 70 150

140 WRITE{3,904) KDXSKJJ—E)vEDXSiJJ—ZﬁviDESiJJ—IBQIDZSKinvXDESEQEE—BE

i

s IDISIIII-2), IDISILII~1),IDISAITT)

150 I1I = I1 + 4
JJ = JdJd + 4
IYR = IYR + 1

200

1

IF & IYR .GTo N ) ISWD = 1

IF { IYR .GT. IDENT(19) } GO TO 200
LINES = LINES + 13

GO 70 120

FLOOD FREQUENLY PLOT
BASED ON METHOD PRESENTED IN CIVIL ENGINEER,FEB.1943,PAGE 105

IF { N .LE. 10 GO TQ 705

WRITE(3,905) (IDENTZI§91=59113vHPAGEgIDENT(%)y!DENYﬁ%?vAREAvN
1ADD = {50 ~ N} = {iiDXSlK%*LDWL+4)-ID!SlK@%EUPL)3/N/2E
IF £ N .GT. 50 } IADD = 0

CALCULATE APPROXIMATE Y COORDIATE FOR 50 YEAR RECURRENCE

IYCOOR = IDIS1{4=L0OWLY + IADD

JTEMP = 1000

IF 1 IYCOOR-IDISI{&=[UPL) .LT. 56000 ) JTEMP = 100

IF ¢ IYCODR-IDISL{4=IUPL) .LT. 5600 ) JTEMP= 10

INCVER = {{IYCOOR-IDISL{4=IUPL 17563 STEMP/20) 7 (JTEMP/10)
= {JTEMP/10}

IYCOOR = ( IYCOOR/INCVER + 1 ) = INCVER

IADD = { IYCOOR ~ IDIS1{4=IUPL) } 7/ INCVER

#* Statements revised in May 1967 version.

b
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220
225
230

300

350

400

500

510

540

550

= 30 -

ICOUT = MOD{IADD,8)

IF { IADD - 56 1230,220,220

IF ( IDIS1i{&=IUPL) - {IYCOOR-{IADD+1}=+INCVER+INCVER/2}1)225,225,230
ICOUT = ICOUT + 1

CONTINUE

ISKSW = 0O

LINES = 0O

J =1

Mi = 0

DO 700 M = LOWL,IUPL

M1 = ML + 1

T =  FLOAT(N+1) / FLOAT{M1}
Y = —~ALOG(-ALOG{1.0-1.0/71)1}

CALCULATE X CDORDINATE FOR THE YEAR OF THE DATA BEING PLOTTED
EXCOOR = { 2.0143777 + Y % 1.319087 } = 10.0 + 0.5

DETERMINE IF DISCHARGE IS NEAREST Y COORDINATE, WHICH
IS THE LINE 70 BE PRINTED

IF { IDIS1{%=M) -GE. IYCOOR - INCVER/2 } GO 70O 400
IF [ ISKSW -EQ. 1 ) GO 70 350

IPRNT = 0O

GO TO 5060

ISKSW = O

IYCOOR = IYCOOR — INCVER

GO 70 300

MOVE PLOTTING SYMBOL TO PRINT POSITIDON REPRESENTING X COORDINATE

IPRINT{IXCOOR} = KON1
IF ( IDIS1{4=M+4).0E.IYCOOR ~ INCVER/Z )} GG 7O 700
IPRNT = 1

SET PRINT SWITCH BASED UPON WHICH LINE IS BEING PRINTED

IF { LINES -EQ. ICOUT ) GO TO 530
IF { LINES -GE. 14 ) GO TO 520
IPRSW = 1

GO TO 560

IF § LINES -GT. 42 ) GD 70 510
IPRSW = 2

GO 70 560

ICOUT = ICOUT + 8

I# { LINES .GE. 14 )} GO 70O 550
IPRSW = 3

GO TC 5690

IF { LINES .G7. %2 } GO TO 54CG
IPRSW = 4

% Statements revised in Mey 1967 version.
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560
570
580
590
600
610
620
&30
&40

650
660

690
700

705

710

720

IF { IPRNT .E

QO 1

J

- ho -

IPRSH=IPRSW+4

GO 70 ( 570,580,%90,600,610:620,630,640),IPRSHW

WRITE{32,306)
GO TO 660

WRITE(3,9206}) JHEAD(J)

GO TO 650
WRITE(3,906])
GO TGO 660
WRITE(3,906)
GO TO 650
HRITE{3,907)
GO 70O 680
WRITE(3,907)
GG TO 650
WRITE(3,908)
GO TO 660
WRITE(3,908)
J = J 3+ 1
LINES = LINES
IF (IPRNT.EGQ.
[SKSW = 1

KBLANK, IYCOOR

JHEAD{J), IYCOOR

KBLANK KBLANK, IPRINT

JHEADTJ) o KBLANK,; IPRINT

KBLANK,, IYCOOR, IPRINT

JHEAD{J ), IYCOOR, IPRINT

+ 1

C ) GO TO 350

MOVE BLANKS INTO THE PRINT ARRAY

DD 690 I = 1,
IPRINTII) = K
CONTINUE

100
BLANK

PRINT THE HORIZONTAL SCALE

WRITE{3,909)
IPAGE = IPAGE

STORE PAGE NO.

ISTABIK)
IPTAB(K) ie
IPRPA = IPAGE
IF { IRKODE »
GO 10 6

It W

+ 1

RPA

IDENT{ 2}

FOR CORRESPONDING GAGING STATIDN IN A TABLE

£QG. 0 ) GO 710 10

GAGING STATION INDEX

LINES = 65

READ GAGING STATION NUMBER, IDENTIFICATION AND LOCATION

READ{9,911) I
IF { IDENT(2)
WRITE(3,914)

DENT
+NE-.

399999 } GO TO 730



OO
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REWIND ¢

725 STOP

T30 IF { LINES -LEs 64 ) GO TO 740
WRITE(3,912)
LINES = O

SEARCH GAGING STATION TABLE TO DETERMINE SUBSCRIPT FOR PAGE TABLE

740 DO 750 K = 1,500
IF { IDENT(2) .EQ. ISTABIK} )} GO TO 760
750 CONTINUE
GO TO 720
760 STATN = FLOAT{IDENTI(2)} /7 100.0
WRITE(3,913) IDENT{1l),STATN,{IDENT{I}sI=5,11),IPTAB(K]
LINES = LINES + 1
GO To 720
END

# Statements revised in May 1967 version.
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CONNECTIZUT RIVER BASIN PAGE 1
STATION NO. STREAM NAME @ GAGING STATION LOCATION
i 2B6.00 CONNECTICUT AT HOLYOKE, MASS
DR AREA LATITUDE LONGITUDE YEARS OF RECORD - 19
8309.0 42 12 50 72 36 10
DATE PEAK DATE PEAK
MO, DAY YEAR DISCHARGE MO. DAY YEAR DISCHARGE
MAY 18 1881 49000 APR 16 1895 115000
DEC 30 1881 46300 MAR 2 18956 112000
APR 14 1883 58300 MAY 1 1888 99800
MAR 28 1834 71900 MAY 5 1893 94400
APR 24 1885 64000 APR 12 1887 85500
APR 2 LE86 80200 APR 26 1899 82500
APR 12 1887 85500 APR 2 1886 80200
MAY 1 18858 99800 MAR 21 1898 76200
DEC 19 1488 59300 JUN 11 1897 75400
MAY 8 1890 46800 MAR 28 188« 7190¢C
APR 16 1891 67300 APR 14 1883 68300
JAN 15 1882 63100 APR 16 1891 67300
MAY 5 1893 94400 APR 24 1885 64000
APR 25 1R94 43300 JAN 15 1862 63100
APR 16 1E95 115000 DEC 19 1888 59300
MAR 2 1896 112000 MAY 18 1881 49000
JUN 11 1897 75400 DEC 30 1881 46800
MAR 21 1898 76200 MAY 8 1890 46800
APR 22 1893 8250g APR 25 1894 43300
MAR 19 1936 226100
0 ¢ 0
SEP 22 1938 179000
Hote:

1. Zero {0} under "Pesk Discharge” between years 1899 and 1936 indicates
a discontinucus record. The accompenying two (2) under "Day” indicates
that the preceding flood date makes up the usable portion.

2. Zerc {O) under "Peak Discharge" between the years 1936 and 1938 signifies
g discontinuity in the flood record while the accompanying zerc (0) under
"Day" specifies the bresk occurs within the nonusgble portion of the record.

3. Figure 6 illustrates how the 1937 peak discharge, missing from this exa%ple,
would be coded on the data form. The number 22 appearing under "Entry” is
the mumber of emtries, including the desired change. The 5 under "Code”
specifies that this i1s a change within an existing record. Refer to Inmput
Data in the Flood Record Update Program for a complete discussion of
updating a flood record.
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PAGE

RIVER BASIN

IPSWICH

STREAM NAME @ GAGING STATION LOCATION

N,

STATION

MASS

IPSWICH NR [PSWICH,

1020.00

1

33

YEARS OF RECGORD -

LATITUDE LONGITUDE

42 39 35

DR AREA

39

70 53

124.0

PEAK
DISCHARGE

DATE

PEAK
DI SCHARGE

DATE

DAY YEAR

MO,

DAY YEAR

MO .

OOOOO000000900966038@9?5298206@69
17»7108433104882720543173918890098
6098755544321310009999887?6655544
OO prd 7ot o g g el e g e ot et med o £ e
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PAGE

RIVER BASIN

MYSTIC

STREAM NAME 2 GAGING STATION LOCATION

STATICN NO.

1

MASS

ABERJONA AT WINCHESTER,

1025-00

24

YEARS OF RECQORD -

LATITUDE LONGITUDE

42 26 50

DR AREA

[&Y
(o

71

23.3

PEAK
DISCHARGE

DATE

PEAK
DI SCHARGE

DATE

DAY YEAR

MO.

DAY YEAR

MO .

INOMNQMP~OQMOO DN MO NO W0 Y
O =0 N = O OO F T VD N O o=t O R P P 20 el
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D0 ZZAAOXLEX LA ODALALNDZ 0 ol
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PAGE

RIVER BASIN

CHARLES

STATION LOCATION

STREAM NAME @ GAGING

STATION NO.

CHARLES AT CHARLES RIVER VILLAGE, MASS

1035.00

1

26

YEARS OF RECORD -

LATITUDE LONGITUDE

42 15 23

DR AREA

71 15 32z

184.0

PEAK
DISCHARGE

DATE

PEAK
DI SCHARGE

DATE

DAY YEAR

MO

DAY YEAR

MO,
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RIVER BASIN

CHARLES

LOCATION

N
MAS!

T

S5TaT

STREAM NAME 3 GAGING

STATION NO»

5
>
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1040, 00

i

32
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LATITUDE
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DR AR

9 58

=
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5 19
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DAY YEAR
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RGE
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s
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CHARLES RIVER BASIN PAGE 11
STATION NO. STREAM NAME @ GAGING STATION LOCATION
1 1042.00 CHARLES AT WELLESLEY, MASS
DR AREA LATITUDE LONGITUDE YEARS OF RECORD - &
2110 42 18 59 71 13 42
DATE PEAK DATE PEAK

MO. DAY YEAR DI SCHARGE MO. DAY VYEAR DISCHARGE

APR 5 1960 1470

MAR 3 1961 1300

MAR 19 1962 1230

MAR 20 1963 813

=
%,

i

FKelther & listing of discharges in descending order nor a freguency plot
are shown because there are less thawn 10 years of record.

Figure 6 illustrates how the sbove record could be updated o include
two additional years of record. The number 4 under "Code” indicates
that this is the first entry of the additions. The number § used with
the 1965 entry specifies that this is the last entry of the addibticms.
Refer to "Imput Data” in the Flood Record Update Program for @ complete
discussion of updating a floocd record.
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STATION

i 1057s

DR AREA
4o

_59_

NORTH RIVER BASIN PAGE 18
NQO. STREAM NAME 3 GAGING STATION LOCATION
00 INDIAN HEAD BROOK NR HANSON, MASS
LATITUDE LONGITUDE YEARS OF RECORD - 2
42 5 13 70 51 26
DATE PEAK DATE PEAK
DAY YEAR DI SCHARGE MO DAY YEAR DISCHARGE
3 1939 24
5 1960 38
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NORTH RIVER BASIN PAGE 19
STATION NO. STREAM NAME 2 GAGING STATION LOCATION
i 1058.00 PUDDING BROOK AT EASY PEMBROKE, MASS
DR AREA LATITUDE LONGITUDE YEARS OF RECORD - 4
1e4 42 5 13 TG0 45 28
DATE PEAK DATE PEAK
MO. DAY YEAR DI SCHARGE MO. DAY VEAR DISCHARGE
MAR 15 1959 7
SEP 20 1960 13
APR 10 1961 28
JAN T 1962 25
Hote:
L. I in descending order nor & freguency

Teither & listing of the discharge
o 3

e =3
nk &

&
o
4+ mre showrn beceuse there are less thean 10 years of record.
2, Pigure 6 illustrates how the sbove record could be updated %o include
three eadditional years of record. The nuwmbers b, 2 zmd 9 under
specify, in this case, the Tirst, second and third pi 8

pleces of update
data, respectively. Refer to Imput Datae in Flood Record Updete Program

for & complete discussion of updating a Tlood record.
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CONNECTICUT RIVER BASIN PAGE 22
STATION NQ. STREAM NAME 2 GAGING STATION LOCATION
1 1730.00 WARE AT COLDBROOK; MASS
DR AREA LATITUDE LONGITUDE YEARS OF RECORD - 9
96.8 42 23 30 72 3 40
DATE P AK DATE PEAK
MO. DAY YEAR DI SCHARGE MO. DAY YEAR DISCHARGE
MAR 16 192%9 990 SEP 21 1938 14000
MAR 26 1930 425 MAR 19 1936 5990
APR 4 1931 1100 APR 13 1940 1830
3 C 0 APR 19 1933 1400
APR 19 1933 1400 APR 13 1934 11890
APR 13 1934 1180 DEC 21 1936 1090
JAN 11 1335 374 JAN 11 1938 Q76
MAI 19 1936 5990 DEC 7 1938 961
DEC 21 193¢6 1090 MAY 10 1941 897
SEP 21 1938 14000
DEC 7 1938 961
APR 13 164C 1830
MAY 10 1S54} 297
2 G 0
APR i7 1961 832
APR 1 1962 1470
APR 3 1963 1080
Hote:

1. The Zeros(0) between 1931 and 1933 and between 1941 and 1961 in the
"Peak Discherge” column indicates a discontinuous record. Under the
"Day"” column the ome (1) after 1931 indicates that all prior data is
not useble and the two (2) after 1941 indicates that the following
data is not usable. This leaves the 1933 thru 1941 data useble and it
has been sorted according to discharge in the right hand columns.
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FLCOD DATA INDEX OF GAGING STATIONS
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