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ABSTRACT

Processing and analysis of rainfall data cons-
titute an important component of hydreological analysis.
The advent of computers, new techniques of hydrological
analysis and special hydrological problems have placed
new demands on hydrometeorological analysis.

Preliminary processing of rainfall data 1is ess-
ential before it is put to further use. The essential
features of processing and analysis of rainfall data
include storage of data on computer compatible devices,
quality control, data conversion and further analysis.

In this User's manual appropriate procedures
for carrying out the various component processes of
the system- are described keeping in view the data coll-
ection and storage of rainfall data in India. Nine
Computer programmes for handling the various jobs at
processing and analysis of rainfall data are described
together with the input and output specifications and
sample input and output data.

These programmes are develcoped in FORTRAN-IV
language and are implemented on.the VAX-11/780 computer
system available with the National Institute of Hydrelogy,
Roorkee. All these programmes could be run on other
computers including the microcomputers having the FORTRAN
compiler after suitable modifications as per the soft-
ware requirements of the system. These computer progra
mmes are very useful to hydrameteologists and hydrolo-

gists involved in hydrological analysis and design.

(iii)



1.0 INTRODUCTION

In water resources planning and management it
is imperative to know how much water is available and
how best tb use this water and the related land resources,
Long and continuous historical records are required
for system planning. Where the length of record of
stream flow data is limited, the series are made up
either by synthetic ddta generation technique or estab-
lishing rainfall-runoff relationships for extending
the runoff series.

Hydrometeorological analysis forms an important
and integral part of hydrological résearch. The hydro-
meteorological analysis comprises of a wide range of
studies for providing input for water resources estimation
and feasibility studies for developmental projects
and estimation of design storm for determining design
flood for hydraulic structures. One of the important
parameters needed in these analysis is the rainfall
which in itself forms part of the hydrologic cycle.

Rainfall data is collected at a number of loc-
ations in India. In earlier times, processing was gen-
erally done manually. The need for use of faster methods
of processing the data has been felt with increase
in the number of data records for processing and this
led to the use of computers and data handling by punched

cards. Primary processing of rainfall data is essential



before further use can be made of this data in other
analysis such as’ estimatiog of probable maximum pre-
cipitation using statistical and physical methods,
mean areal precipitation estimation etc. Besides observ-
ational and instrumental errors, during the transfer
of data from manuscript to punched cards, errors can
occur at the stage of recording and punching. Detailed
quality control of large voluﬁes of data by visual
inspection is quite -impr_acticable. However, the use
of digital computers has made the task simpler and
all ﬁhe data can be subjected to desired quality control
checks. The transfer of data from punched cards on
to magnetic tapes has made it possible to conveniently
use the hydrometeorological data particularly rainfall

for research and enquiry purposes.



2.0 PURPOSE AND CAPABILITIES

Rainfall data in its raw form would contain many

_gaps and inconsistent values. Preliminary processing

of data is, therefore, essential before the data are
subjected to further analysis. Processing of the data
has two objectives. One is to evaluate the data for its
accuracy and the other is to prepare the data~in a form
appropriate for subsequent analysis. Manual processing
has obvious limitations. Computerised processing has
several advantages over the manual processing.

In this user's manual the computerised methods
of processing and analysis of rainfall data are described
with a view to make the user self sufficient and self
dependent in the processing and analysis of rainfall
data and the use of the computer programs provided herein
for the purpose of processing and analysis of rainfall
data.

The methods of processing rainfall data described
are simple to adopt and easy to use with microcomputers.
For the analysis of. rainfall data by the computer the
most commonly used methods of estimating mean areal rain-
fall over a catchment are described. The methodology
is explained with examples and illustrations where nece-
ssary.

This manual provides computer programmes which
are meant for processing and analysis of rainfall data
received from the India Meteorological Department (IMD).
Different computer programmes, their descriptions, input

specifications and test input & output are given in the Apperdices.
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3.0 METHODOLOGY

Before describing the methodology used for the
processing and analysis of rainfall data, some of the
important vocabulary frequently referred to in the

text are explained below.

Average Depth -of Rainfall:

The net rain after the application of the areal
reduction factors ( weightage factors by either Thiessen
Polygon method or Isohyetal method) to the rain incident

at different stations in any catchment.

Ischyetal:
A line drawn on a map passing through places -
having equal amounts of rainfall recorded during the

same period at these places.

Mass Curve:
A graph showing the accumulated rainfall against
time. If both the axes are accumulated rainfall, the

curve obtained thus is known as double mass curve.

Thiessen Polygon:
The peoints of location of raingauges on a map

are Jjoined by straight lines and their perpendicular



bisectors are drawn. The polygon formed around each
raingauge station by these perpendicular Dbisectors

is called Thiessen Poljgon.

3.1 Storage of Rainfall Data
In India the rainfall daté collected hy state
organisations is generally stored only in the form
‘of printed records. The data are, however, transferred
on to magnetic tapes by the office of the Additional

Director General of Meteorology, IMD, Poona.

3.1.1 Format of daily rainfall data-

The daily rainfall data were punched in é 31
card format as shown in figure 1(5) until 1970 and
was switched over to a 24 card format as shown in figure

1 (b) since 1971.
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Figure 1(a)- 31 Card Daily Rainfall Data Format
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Figure 1(b}-24 card Daily Rainfall Data Format

In the 31 card format, the data of 12 months

for each day are punched on each card together with

station related information, year and date. In the

24 card format, each month's rainfall data are punched

on 2 cards, 16 days data on the first card and 15 days

data and monthly total on the second card.

3.2 Identification of Missing Rainfall Data
While retrieving the data for climatological
purposes or inputing the data in real time, one often

comes across missing data situations. Since blank in

a data set is read as zero, necessary software for

identifying the blanks and marking them appropriately -

has been developed. The computer prcgrémme- TAPE.FOR
is given in Appendix I. The programme reads the daily

rainfall data of different stations from the input




disk file of rainfall data supplied by IMD on magnetic
tapes. The blank spaces in the data are read and replaced
by-999 while rewriting the whole data onto another

disk file.

3.3 Estimation of Missing Rainfall Data

Data for the period of missing rainfall data
could be filled using estimation technique. The 1length
of period upto which the data could be filled is depend-
ent on individual fudgement. Rainfall fof the missing
period is estimated either by using the normal ratio

method or the distance power method.

3.3.1 Normal ratioc methed

In the normal ratio_ method, the rainfall RA
at station A is estimated as a function of the normal
monthly or annual rainfall of the station under question
and those of neighbouring stations using actual rainfall

data recorded at neighbouring stations for the pericd

of missing data at the station under gquestion.

1 MR,
g o I=1FRi_ * Ry ' N
A n

where,
Ry is the estimated rainfall at station A
Ri is the rainfall at surrounding stations
NRA is the normal monthly or seasonal rainfall

at station A.



NRi is the normal monthly or seasonal rainfall
at station i
n is the number of surrounding stations whose
data are used for estimation. |
A computer programme GAPF.FOR for estimation
of the missing data by the normal ratio method is des-

cribed in Appendix II.

3.3.2 Distance power method

In this method, the rainfall at a station is
estimated as a weighted average of observed rainfall
at the neighbouring stations. The weights are taken
as equal to the reciprﬁcal of +the distance of some
power of distance of the estimator stations from the

estimated stations:

... (2)

where, R, and Ri has the same notation as in equation
(1) and D; is the distance of estimator station from
the estimated station. The procedure for estimating

rainfall data by this techniéue is indicated.
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If A,B,C and D are the locations of stations,
the distance of each estimator station (B,C, and D)
from the station (A) whose data is to be estimated
is computed with the help of the coordinates using

the formula

2,12 e (3)

D, = [(xfxi)z + {y-y;)

where x and y are the coordinates of the station whose
data is estimated and x4 and y; are the coordinates
of the estimator stations. The weights 1/D§ are computed
for each station and the rainfallat station A is estimated

using the equation (2). The computer programme for

the procedure is described in Appendix III.

3.4 Adjustmeﬂt of Data

To obtain homogenity among and within measure-
meﬁts of rainfall data, édjustment of the data becomes
necessary. The 'Double Mass Curve' is used to check

the consistency of the rainfall data of a partiéular
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period. Double mass analysis is &a graphical methed
for identifying and adjusting inconsistencies. This
is carried out by comparing the data of the station
with the general trend of the reference stations in
the neighbourhoed. As the name implies the double mass
curve's both axis are accumulated rainfall. Cumulated
rainfall data of the station whose data is to be c¢hecked
is plotted against the average cumnlated rainfall data
at a number of nearby stations. Usually the accumulated
seasonal or annual rainfall values of reference station
or stations is taken as abscissa and those of the

station under guestion as ordinate (figure 2).
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Figure 2:; Double Mass Curve
Divergence of the 1line from a straight line

indicates an error at the gauge under testing. The
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period of the error is known by identifying the point
at which the slope of the 1line changes. A computer
programme DOUBLE.FOR is given in Appendix IV which

handles the computational aspects of double mass analysis.

2.5 Cumulated Rainfall Totals

In hydrological ‘analyéis cumulated rainfall
tetals for different periods such as 10 daily, monthly
and seasonal are required for use in the developing
of rainfall runoff relationships and the detérmination
of water availability. With this in wview a computer
program is prepared which computes the ten daily, monthly,
seasonal and annual rainfall amounts. The details of
the computer programme TENDAY.FOR are given in Appendix
V. .
3.6 Determination of Maximum Rainfall for Different

Durations

For the purpose of the determination of design
flood for planning the construction of medium and large
dams the design storm is used. Rainstorm analysis is
the first step'in the design storm estimation proc-
edure. For arriving at dependable estimates of design
storm depths, it is necessary to make a judicious
selection of the pertinent storms over the catchment.

A 1list of all rain pericds when the maximum rain-

11



fall amounts were received is made. With the help
of computer it is easy to make a print out of the maxi-
mum 1 day, 2 days, 3 days, 4 days and 5 days rainfall
amounts for major storms in the vicinity of the catch-
ment .

In Appendix VI a computer programme MAX.FOR for
the eatﬁmtion‘of maximum rainfall for different durations
(1,2,3,4 and 5 days) is given together with relevant

details.

3.7 Estimation of Mean Areal Rainfall
Precipitation observations from gauges are point
measurements and as is characteristic of the precipi-
tation process, exhibit appreciable spatial variation
over relatively short distance. An accurate assessment
of areal rainfall is a necessary pre-requisite and
basic input to the hydrological models. it is also
well recognized that the catchment rainfall derived
from sparsely gauged areas can only be regarded as
an index of rainfall and eﬁen with an ideal gauge coverage
the catch from gauges itself cannot be regarded as
true due to wind influence and orographic characteristics.
Numerous methods of calculating areal rainfall
from point raingauge measurements have been proposed.
The choice of the method is dependent on:
i) quality and nature of data
ii) importance of use and required precision

iii) availability of time and

12



iv) availability of computer.
The most commonly used methods are:
a) arithmetic  average
b) Thiessen pelygon method

d) isohyetal method

3.7.1 Arithmetic average

The simplest technique for developing the average
depth over an area is arithmetic average of the values
at gauges within the area for the time period of concern.
If the gauges are relatively uniformly distributed
over the catchment and the values are not greatly diff-
erent from the average wvalue, this technique will yield
reliable results.
3.7.2 Thiessen polygon

The Thiessen Polygon method is used with non-uniform
stations spacing and gives weights to stations data
according to the area which is closer to that station
than to any other station. This area ié found by drawing-
the perpendicular of the lines joining the nearby sta-
tions so that polygons are formed
around stations. The polygons. thus formed around each
station are the boundaries of the effective area assumed
to be_ controlled by the station. The area governed
by each station is planimetered and expressed as a
percentage of total area. Weighted average rainfall
for the basin is computed by multiplying each station
precipitation amount by its assigned percentage of

area and totalling.
13



The weighted rainfall is given by

n
it A
P = : eeeld)
a o
I W
i=1 *

whzre, P is tha average catchment precipitatton; Pi is
the precipitation at station T to n, W, the respective
waights.

. If a few obsarvations are ﬁissing it is batter
to eétimate the missing data thaa to construc£ new set
of'polygons.‘ -

The computation of meanrareal precipitation usihg
ihiessen weights is given in.Appendix VII.v
The advantage of this method is stations outéide
_the catchment may also bz wused for assigning wéights
of marginal stations within the catchmunent. The disadvan-
tage, however, 1is it assumes that precipitation betwaen
two stations varies linearly and does not make allowance
fér variation due to orography.-
3.7.3 Isohyeﬁal mathod
The isohyetal ﬁethod emplbys the area encompassed
between isohyetal lines. Rainfall values are plotted
at their réspective statidﬂs'on-a suitable base map and
lines of eéuél rainfall; called isohyets are dréwn. In
regiéns of little or no physiographic. influénqe, the
drawiqg of isohyetal contours is a relatively simble

matter of interpolation in which the degree of smoothness

14



of contours and of profiles which may be drawn or infer-
red from their spacing, is consistent with the spacing
of stations, and the quality and variability of the data.

In regions 6f proncanced orcgraphy, where the
precipitation lis influenced by topeography, the analyst
should take into consideration, the orcgraphic effects,
storm orientation, etc. to adjust or ihterpolate between
station values.

The modern computers equipped with plotters have
the ability to draw ischyetal maps. Analysts, however,
prefer to carry out the analysis manually after getting
the values plotted on the maps.

The average depth of brecipitation is computed
by wmeasuring the area between successive isohyets and
determining the total wvolume and dividing by total area.

The average depth is given by the relation:

1
-
-
[
-

o
[
Lol = =A Bl B

... (5)

)
b
'—l.

where, Ai is the area between successive isohyets P
and L have the same notation as in Equation 4.
The computation of the mean areal precipitation

by isohyetal methed is given in appehdix-VIII.

15



3.8 Distribution of Daily Rainfall Pata into Hourly Rainfall

For hydrological analysis, rainfall data of shor-
ter duration is required. The net work of recording raing-
auges in India being small in comparison to that of daily
{non-recording) raingauge, it becomes necessary to convert

the daily rainfall into shorter period intervals either
manually or by ﬁsing appropriate computer routines. The
information of short interval rainfall is used together
with information of daily rainfall from nearby non-record-
ing (daily) gauges.

Mass curve is a graphical display of accumulated
rainfall vs time. Mass curves of accumulated rainfall
at (non-recording) daily stations and recording stations
are prepared by plotting the accumulated rainfall values
against time for the storm duration under analysis.

A comparison of the mass curves of the recording
raingauge stations with those of the non-recordingy stat-
ions would help in deciding which recording raingauges
or group of gauges coﬁld be considered as representative
of which of the non-recording raingauge for the purpose
of distributing daily rainfall into hourly rainfall.

The procedure for distribution of daily rainfall
at non-recording raingauge stations into hourly rainfall
is explained together with a computer programme in Appen-—

dix IX

16



4.0 RECOMMENDATIONS

The programs described in Appendix I and V need
large storage space and may not be possible to be used
with micro computers which do not have the facility of
tape drives or disk drives. However, they can be used
if the data are transferred onto floppy disks prior to
the use of these prograﬁs.

.The other programs of \processing and analysis
described need only small storage spacé and as such are

suitable for use on micro-computers.
REFERENCES

1 National Institute of Hydrology, (1984-85), 'Proce-
ssing of Precipitation Data', Manual M-2.

2. Ramasastri, K.S. and S.M.Seth, 'Normal Ratio and
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4
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APPENDIX I

COMPUTER PROGRAMME TAPE.FCR
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B. DESCRIPTION OF COMPUTER PROGRAMME TAPE.FOR

The computer programme TAPE.FOR is written in
FORTRAN IV language and run on VAX 11/780 digital compu-
ter system. The programme is meant to read daily rainfall
data from IMD tapes and identify the missing J&ata per-
icds. The daily rainfall data is read from either the
24 card or 31 card format as written on the tape and
then written back on to an output file‘ replacing the
missing data by -999. For identifying the 1leap years
the programme uses a sub-routine. LEAPYR. Some of the

important variables used in the program are described

below.

VARIABLE DESCRIPTION

NDAY Number of days in different calendar months.

NOSTAT Code Number of State

NODIST Code Number of.District

AMSTAT Name of the State in India

AMDIST Name of the district in the sﬁate

AMSTN Name of the station in the district

IR Two dimensional array containing daily
rainfall data . of different raingauge
stations.

IYEAR Calendar year for which data is provided.

C. INPUT SPECIFICATIONS
The input data is the daily rainfall supplied by
the India Meteorological Department either in 31 card

or 24 card format. The data is supplied through an input

I-3/7



INPUT DATA FILE

L L MATNDLR HYPRR  T19201797141404721948

1RADAIONAGANT HDOMMMMIMN TTASAIN1 0 LHMNNNMIVNHN
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106 017920458 19A0LINONNONO0MDMMMNNMMILNISTRMMNNNNNNINNNMN
0 MITENALE  10ADEINO0NOMMANNNNININATMNMZENNT] M0G0
130 20ITA2LANA  A9ANSTOMOMOAMNNIMMMMINNNMEHNZNT 1 SHHMINN0000000
o0 I07R20414 19401 40NOMOHNMONNDNNNNHNMMNGNNFHH0NN2T000NMNN
10 2017020414 1940050060 DOONOOOHIMMMNMNTINI 2NN
100 20ETRNALE  10ADTANBNNNNNINNNNNNANANMEIN TN SN
00 IMMTNDNALE  LOAMIDMMMAMINMNINMINNGLHTINNILNNNONG0MI00000D
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10 WTIALE RARZAMNNONINOMNMNOAMOMDNI SNSRI
0 DHE7RIALE  1PANDSHMNGOOMHMMMMINNNNINNNLE0NN000019100000A008000
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TP IMITMNALE  194020000MMNNNNDNONASHNMNSHI0NN0TNANNANNNNGNA
T 2M7ALE  1OADTOAGOD  AKMDOHONNO0IDONNAGEH00RANNNMINNANNGN0N
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file WORK.DAT. A copy of the sample input file is provided.

D. OUTPUT SPECIFICATIONS

The output file WORK9.DAT consists of a header foll-

owed by the daily rainfall data.

The header consists

of the code, State name, district name followed by the

name of the raingauge station. Each data card contains

the catchment code, latitude and longitude of the station,

the year, month or date followed by. rainfall data as

specified below.

31 card format

REC No. OUTPUT LIST

1. ICATNO

2. LAT

3. LONG

4. ISTANO

5. IYEAR

6. IDATE

7. (IR(J,K),J=1,12)

24 card format

REC No OUTPUT LIST
1. ICATNO

2. LAT

3. LONG

4, ISTANQ’

I-5/7

FORMAT = REMARKS
1x,13 |
2x,I4
I4
I2
4x, I4
12
12 A4 Twelve months'
daily “réinfall
data"fof each
" date,
FORMAT REMARKS
1x,13
A2,12°
Ié-
2x



5. IYEAR

6. IMONTH

7. ICRDNO

8. (IR(I,J),J=1,15)
or

{IR(I,J),J=16,NDAY)

I2
I2
I1

16 A4

Two cards per

month. 15 days
data 1in card
1 and 16 days

data in card

A sample output for both the 31 card and 24 card

format is enclosed,

the 31

24 card format.

The rainfall data at Mainpur is in

I-6/7

card format while that of

Cuttack is in the



OUTPUT FILE

11208 p RAIPUR HATNPLE

20 DITENALL 1940 1A0DALAONANONVNAINIA A0 T 20AAMMIONGANADNY
D 2MTIENALL 1040 20MOANTAMBONMMNANANTIEL 201 9T AAMBANAMNMDALN
10 ML 194D TOAAALNISOAMNGAINNMITEND 100 LANATTOAMNMANNAGA
D0 2017821414 1040 ADOOMNDMNIAANDNIDOADAMOAM AN NN 0ZNLDHNNNANAMN
D4 MTENAL 1940 SAMMMMMAMANANONNAANNANITTONT AR AN
320 MITRANALL 1940 ADKMMMOMOMOOMODGOMOOMNN01 10440007 2002000000000
T WINAIA 1040 F000000000MMNAIRNANNL TOAINDMINMMI RN NG0
0 MTEALE 1940 EADOMOMADACHONINONNNNNNESAIRGNN TSN AZNAMNNNAAD
330 2017920414 1040 SOMMMDONOMNMBNONAGMNZIMOL AN AONBAME0ANG
I IMINAL IS0 LMMMMAAMMNNNIMANNL 1NN DATEOMDNNNG
120 IMIRNME 1B LNMNNANAIOGALANMNSNNT IO ANDAMANANOANAR
126 2017028414 1OAMIANMDGIMOAMO MM MNAOAIDAATI ALONLLBLONGNA
20 2017921414 19401 I00MMMNAANGINODANINANGANADNAE 1 EAN0LAHTONGINHAND
20 WIMNNA0E SOLNLAAGEONNAMMDONMNMOONIANNL SAANAGHI THOHDAN
20 ML 1940150000 S49000R00ANMMNNANTTN L 20A0GNANNNANINANCS
220 2MMTRIEALA 19401 ANDOOONMMGOMMALANGANDRTONTONNE SHAAONODTIINON
0 INTANALE IR4NETNAA0NMNGMMGNAINANNNNGANG TEANRLANAGONINOGMAN0A
I I0E7RIIALA ERANESNONNMMAMGAANMAGANNNNO LALIDNBOARANNLONMAAAANG
120 INITANMALL  1SANTRNMNONOMNNAN-DFONMNASADINANALN £14AGOAAAINNNN
320 0IMNAA 1SLNDA0MDAMNADANGADANABGAANALANAL LA ZNDOLINNOANNANG
I IMTRANAE 10L0210NGONANMDADIMNARA TN 1 SR TTALOARAMROAMANGN
0 201783141

e 2.!.7‘32!.

i s K T

20 20179214

24 e

28 a7

I 207e214

30 20179014

10 207R2i4

26 Mee

TIINIAR4

- e

I AR

20008404
TN AR

TIOMIARL

e

TN ARL
I0201484
T01 AR4

&0 QMMMMhMMﬁM1MﬂMhhMﬂ7Jﬁhﬂhﬂthﬂﬁj nﬂhﬂﬁﬂmf\ﬂi\ﬁo‘ MNOAGD

e i A et g L f AR A R AL L A A L L L A U A L
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APPENDIX-II

A. COMPUTER PROGRAMME GAPF.FOR

c PROGRAME FOR ESTIMATING MISSING DATA USING NORMAL RATIO METH
DIMENSION RN(100+50)sRAIN(L00s50)+sARAIN(100,50)
OPEN(UNIT=1,FILE=’GAPF.DAT »STATUS="0LD") '
OPEN(UNIT=2,FILE='GAFF.QUT’ ySTATUS="NEW")

READR (1s%) NEV
BWRITE(2,51)

51 FORMAT (20X, 'RAINFALL AT DIFFEREN STATIONS AFTER FILLING THE
1 MISSING RECORDS’)
WRITE(2:52)

52 FORMATC10X,120('-"))

DO 1 I=1sNEV
READ(1:%) NS
READC1» %) NRAIN
READ (I » %) C{RNCJrK) yK=1sNRAIN) 1 J=1+NS)
READCL %} (CRAINCI,K) sK=1sNRAIN) rJ=1,NS)
1O 2 J=1sNS
D0 3 K=1,MRAIN
IF(RAIN(JsK) «NE.~1)60 TO 100
RAT=0.
L=0
D0 4 Ki=1sNS
IF(J.EQ.K1) GO TO 4
IF(RAIN(KL1,K}Y,EQ.~1) GO TO 4
L=L+1 .
RAT=RAT+RAINC(KL1,K) /RNCKL KD

4 CONTINUE ‘
IF{L.ER.O)ARAINCIIK)=RNCIIK)
IF(L.NE,O)ARAINCJIK)=RATERN(J:K) /L

60 TO 101
100 ARAIN{(JrK)=RAIN(J K)
101 CONTINUE
3 CONTINUE
2 CONTINUE
WRITE(2,30)I
30 FORMAT(4Xy “EVENT NOGI-"»15)
WRITE(2,45) ((ARAIN(J»K)K=1sNRAIN) rJ=1sNS)
45 FORMAT(4Xy <NRAIN>F10,3)
1 CONTINUE
S0 STOFP
END

1i-1/4



B. DESCRIPTION OF COMPUTER PROGRAMME GAPF.FOR

The computer programmé GAPF.FOR is written in FORTRAR
IV language and run on VAX-11/780 digital computer system.
The programme is used for estimating the missing station rain-
fall data using normal ratio method. The imertant variables

used in the main programme are described below:

VARIABLE DESCRIPTION

NS No. of raingauge stations

NEV No. of event§

NRAIN No. of rainfail values

RN Two dimensional array containing the normal

rainfall values at each raingauge stations

-RAIN Two dimensional array containing the observed
rainfall wvalues at each raingauge stations
for different event .

ARAIN Two dimensional aray containing the observed
rainfall values and estimated values of miss-
ing rainfall at each raingauge stations for
different event

C. INPUT SPECIFICATIONS:

The input lists and their specifications which are to

be supplied through an input file GAPF.DAT are:

REC No. INPUT LISTS FORMAT REMARK

1. NEV FREE

2. NS FREE Repeat record no. '

3. NRAIN FREE 2 to 5 for each
event

I1-2/4



4. ({(RN(J,K),K=1,NRAIN) FREE

J=1, NS)

5. ~ ((RAIN(J,K) ,K=1,NRAIN), FREE
J=1, NS)

D. OUTPUT SPECIFICATIONS

The output file GAPF.OUT consists the values of the

following output lists in thespecified format:

REC No. OQUTPUT LISTS FORMAT REMARK
1. Nil 20X, 'RAINFALL AT DIFFERENT
STATIONS AFTER FILLING THE
MISSING RECORD'
Repeat record
1t
2. Nil 10X, 120 ( ) no. 3 and 4
3. I 4 X, 'EVENT NO:-',I5 for each
4,  ((ARAINUJ,K), 4X, NRAIN F10.3 event

K=1,NRAIN},J=1,NS)

E. EXAMPLE

The data below provide details of individual storm pre-
cipitation at four gauges A, B, C and D togather with normal
annual precipitation. Estimate the missing storm precipitation

data at station A using normal ratio method.

Gauge LA B c D
Precipitation (mm) -1 98.9 120.5 110.0
Normal annual (mm) 331.3 290.8 . 325.9 360.5

where -1 denotes the missing storm precipitation data
at the respective station (station A).
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(a)  Input:

The input data, required to run the programme for esti-
mating the missing precipitation data (station A in the above
example), are supplied through the file GAPF.DAT. For the
above example, the input file GAPF.DAT contains the following

data:

1

4

1

331.3 290.8 325.9 360.5
-1 98.9 120.5 110.0

{b) Qutput

RAINFALL AT DIFFERENT STATIONS AFTER FILLING THE
MISSING RECORDS

EVENT NO:- 1

112,087

98,900
120,500
110,000
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APPENDIX III

A. COMPUTER PROGRAMME DISPOW.FCR

PRNSDANNE FOO INTERRMM ATION AF SATNEALL. RY BISTANCE PIGER NETHOR

Ty s mmm it o mammes T tme

PINENSTON 1 AT{10}sLONGI 10} ST1{10),ST2(10):STI 101 STAL10),RF 1102 20)
DIMENSION PREC/10):MTC10)PIY(10) DISTI10)sERC 201 DRF (201 STHHI e
OPEN (WNIT = 1,GTATIHG = ‘ALB*,FTLE = ‘BIS.DAT*)

OPEN (UMTT = 2,STATHS = "MEW'.FILE = 'MIS.MUT')

READ (1,9} m,w NPT

PEADI 1T ) (POMIT).T = 1, 4POM)

P 08 T = 1,7

PEQR (1:10) STH(ED,ET TN STHINCTA(TILAT(TY LANBIT)

BEAD (1: 9) (STMCH(T: N 1= 1:MU8)

BEAD (1, € (RE(I, Ny 1= 1,M080)

Yol

M T = N8
BRI = (1ATIT4131 6TI1YINED4 {1 ANE{T41 )L ONE(1) 1097
BISTLE) = 1,10 ¥ SORTIDIG)

TEL e A IETEITI 2y CTH TR, CTH TH1 3. CTAL T Yo BT11 1100724 1)
1

™Y = M4

B 400 T = .05

PRECITY = 1, A/PICTITY TEPONIL Y

THY = THT & DRECIT)

L1 R T

UT(TY = BRECITY 7 TNY

M A K = N0

FRFiKY = 0.0

M Am Tz 188

EREIKY = ERFINY 3 REITH1.KMENTITYECTNCHL X} 7CTNCHE T4 .K)

BOEIKY = (PFIT.K) - ERFIN}Y 4% 2.0
MOTTE(2,4000) PRI 1}

YOTTE (2. 4000 IYTLT) ] = FaN0)

URETE(2: INMDVIRELE.H0 . = 1o N )

MRTTEL2,1000) (ERF(1}e] = .Y
TTE2:5000) (BRE(TY.T = t.088)

AT{ddk:2EAY
TNTERDL ATED RATNFALL FNR' 484 FRON’ 4148411
¢ DISTANCE 0F 484 CROK/ AL TCIFIN 17KNG7)
\’-QﬁFﬁ-,I.\
FOBMAT (DY D064 1)}
FORMAT (Y F 4.0}
sToe

ENB
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B. DESCRIPTION OF COMPUTER PROSRAMME DISPOW,FOR
The computer programme DISPOW.FOR is written in
FORTRAN IV language and run on VAX 11/780 digital computer
system. The program is me2ant for estimation of missing
rainfall data using the distance power method. The ' progr-
amme uses information on the latitude and longitude as
provided by the user and computes the distance of each
estimator station from the station whose data is estimated.
Th= station whose data is to be estimated is to be treated
as station 1 and its details provided first.
The programme makes use of the 'station character-
istics' as providsd by the user to adjust the data.
The programme can also bs used to test the consistency
of the data at a particular station. Some of the impor-
tant variables used in the programme are described.
VARIABLE DESCRIPTION
NST Number of stations including the station
whose data is estimated. Normally four
stations from around the estimated' sta-
tion are used.

NVAL Number of values to be estimated. Prog-
ramme provides for upto 20 values.

NPOW Number of powers to be tried. Upto lo
can be used.

POW Value of power to be used with the dis-

tance

IIL 2/6



ST1,S8T2,ST3,8T4 Name of station {upto 16 letters)

LAT, LONG Latitude and longitude of the raingauge
station
STNCH(I,J} Two dimensional array containing the

station <characteristics for adjusting.
different values and for the aifferent
stations. )

RF(I,J) Two dimensional arréy containing the
rainfall data (hourly, daily, monthly
or seasonal) of different statiens for
the different periods. .

WT(I) Weight of each est%mator station obtained
by the distance power weighting.

ERF Estimated rainfall

DRF Difference between observed and estimated
rainfall squared.

C. INPUT SPECIFICATIONS

The input data is given through an input data file
DIS.DAT and consists of two control cards followed by

.information on the'station name, its latitude and long-

itude, station characteristics and rainfall data for

the period for .which the data need to be estimated. a2
copy of the sample input data file is provided.

D. OUTPUT SPECIFICATIONS

Tne output file DIS.OUT consists of the distance

of each of the estimator stations from the estimated

station, the power(s) used for weighting the distance,
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weights obtained, observed rainfall, estimated rainfall
and the difference betweén the observed and estimated

rainfall squared. The specifications are indicated below.

REC.NO. OUTPUT LIST FORMAT REMARKS
1. vae _ . Interpolated Names of stations
rainfall :

of ... from...

2. ST1,S8T,ST3 Distance of 4A4 Names of stations
ST4...DIST(I) From 4A4,F10.1 in and their distances
Kms .

3. POW 2%, 20F6. 3

4.  WT(I),1I=1,NS 2x,20F6.3 ’

5. RF(1,K),K=1,NVAL 2x,20F6.1 All the data
6. ERF(I),I=1,NVAL 2x,20F6.1 refers to the
7. DRF(I),I=1,NVAL 2x,20F6.1 station 1 i.e.

the station whose
‘data is estimated.
A sample output is provided for reference.
Example:

In the example whose sample input is provided,
nine valhes of ten daily rainfall have been considered.
Data at Baudhgarh is estimated using the data for the
corresponding periods at Phulbani, Krishnanagar, Atmalik
and Khejuribara. The station characteristics of the stations
used for estimation and of the station whose data are

estimated are given below. Phulbani observatory has
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been considered as the base station and that is Wwhy its

station .characteristics are 1.00 in all the months.

Station Station characteristics

Baudhgarh 1.01 1.06 1.05
Phulbani 1.00 1.00 1.00
Krishnanagar 0.92 1.23 1.14
Athmalik 1.17 1.10 1.01
Khejuripara 0.95  0.88 0.99

The observed data at Baudhgarh are compared with
the estimated rainfall values and the square of the diff-

erence computed,
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INTERPOLATED RATNFALL FOR  BAIIDMGADH

BISTAMCE OF
DISTAMCE OF

INPUT DATA FILE

MMRTIRAT?

10008100 01,0, 0801 85,1 Pbed 05,8 (5.1,

IT.2:425,2: 499 .8, 707,0,29 . 5, A%

PIas MaNY
$.00:1,00:1.00: 1. 0001 ,00:1.00:1.00.0 00, 1,00
e !‘.‘5;!.-!!5;‘.‘9!!!"2.-!!-‘.'.'!‘.'5.9545;’.‘.-’.'E;E.-!'.“.;‘.
0:92:0.92:8.9%01 201, 37,1. 201, 14,8 44,1, 14

By@4, 15244 . 4,107.0, 1 40.0:07.2

e

LS

0. 9%,0,9%.0,0%,

AR AR LT ]

118,8040,0070 4,7

cikERid J04 - 5

OUTPUT FILE

FROM UL BINT

PIRR AT RN I 1o pxikg
irji!m. Lo L 22,48
ATIAL 1K FRON L] pIRLLE
lf!‘ MRIPORS  FRON 144 45, KRS
0,323 8,007
190.0 7.0 M4 RL4 424 T8 80D
209.% 27,7 13,9 1140 914 T4 W9

109, aM5. 227, 47 920, 21NA, 4D,

111-6/6
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APPENDIX~-1IV

A. COMPUTER PROGRAMME DOUBLE.FOR

THIS PROGRAMME CHECKS THE CONSISTENCY OF A PARTICULAR
RECORD USING DOUBLE MASS CURVE ANALYSIS HERE:
NS=NO. OF RAIGAUGE STATIONS
N=NO, OF OBSERVATIONS AT EACH STATIONS
NT=STATION NO, FOR WHICH ANALYSIS IS RERUIRED
R=MATRIX HAVING ORSERVATIONS AT DIFFERENT RAINGAUGE
STATIONS WHERE RAINFALL VALUES ARE SUPLIED COLUMN VISE
DIMENSION R(20:100)
OFEN(UNIT=1,FILE="DOURLE.DAT’STATUS="0LD"}
OFPENC(UNIT=2,FILE="DOUBLE.QUT +STATUS="NEW’)
READC1%k) NSsNsNT ’
READC(Ls%) ((RCJrIdsI=1sN)s.J=1+NS)
WRITE(2:+7)
7 FORMAT (20X, 'DOUBLE MASS CURVE ANALYSIS')
WRITE(2,8) :
8 FORMAT(20X27(°_")/27)
WRITE(2¢s6)NT
6 FORMAT(S5X»‘STATION NB.’+13:,28Xs’SUM OF OTHER STATIDNS’)
A=0,0
B=0.0
DO 1 I=1sN
DO 2 J=1,NS
IF(J.EQ.NT) GO TO 3
A=A+R{J I)
X=A/(NS-1)
60 T0 2
B=B+R(J: 1)
CONTINUE
WRITE(2+5) EsX
FORMAT(SXsF10.2,31%:F12,2)
CONTINUE
CLOSE(UNIT=1)
CLOSE(UNIT=2)
STOP
END

sielsRe iRl yd

(L] Nl
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B. DESCRIPTION OF COMPUTER PROGRAMME DOUBLE.FOR

The computer programme DOUBLE.FOR checks the consis-
tency of a particular record using double mass curve analysis.
The programme is written in FORTRAN IV language and run on
VAX-11/780 digital computer system. The important variables

used in the main programme are described below:

VARIABLE DESCRIPTION

NS No. of raingauge stations

N No. of observations at each stations

NT Station no. at which consistency check of the

record is required

R Two dimensional array containing the observed
rainfall values at different stations"

B Cumulative fall at the selected raingauge
station for the consistency check

X . Average of cumulative falls at other raingauge
stations excluding the one selected for con-
sistency check.

cC. INPUT SPECIFICATIONS:

The input data file DOUBLE.DAT consists the following

input lists in the specified format.

REC No. INPUT LISTS FORMAT REMARK
1. NS, N, NT FREE
2. ({R(J,I), I=1,N}, FREE

J=1, NS)
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D. OUTPUT SPECIFICATIONS:

The output file DOUBLE.OUT consists the following out-

put lists in the specified format.

RECNo. OUTPUT LISTS FORMAT REMARK
1. Nil 20X, 'DOUBLE MASS CURVE
7. ANALYSIS'
2. Nil 20X, 270'=") 1]
3. NT 5X, 'STATION NO.',13,28X,
'SUM OF OTHER STATIONS'
4. B, X 5%, F10.2, 31X, F12.2
E. EXAMPLE

The annual rainfall values for five stations all in
the same catchment area are given below. Develop a programme
to check the consistency of different stations using double

mass technique.

Year stnl stn2 stn 3 stnég stnd
1973 43.54 40.10 44.21 39.17 39.91
1974 48.80 47.54 48.41 43.34 45.15
1975 47.57 46.77 47.50 42.28 42.74
1976 43.15 43.26 43.86 35.02 33.12
1977 45.03 44,91 50.95 37.86 48.91
1978 45.99 47.06 43.10 37.36 37.15
1979 40.41 40.16 38.97 35.71 40.77
1980 63.77 61.75 60.57 52.23 54.07

Iv-3/4



(a)  Input:

The input data to check the conistency of records
at a station wing the doubie mass curve technique are supp-
lied through the file DOUBLE.DAT. For the above example,
the input file DOUBLE.DAT contains the following data to
run the programme for checking the consisténcy of records
at station no.l.

581 :

43.54 48.80 47.57 43.15 45.03 45.99 40.41 63.77
40.10 47.54 46.77 43.26 44.91 ~47.06 40.16 61.75
44.21 48.41 47.50 43.86 50.96 43.10 38.94 60.57

39.17 43.34 42.28 35.02 37.86 37.36 35.71 52.23
39.91 45.15 42.74 33,12 4B.91 37.15 40.77 54.07

(b)  Output :

DOUBLE MASS CURVE ANALYSIS

STATION NO.1 SUM OF QTHER STATIONS

43,54 40.85

92.34 86.96
139.91 131.78
183.06 170.60
228.09 216.25
274.08 ' 257.42
314.49 . 296.32
378.26 353.47
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APPENDIX V

COMPUTER PROGRAMME TENDAY.FOR

[ B b T |

D B e |

+

i

PRORDANE TO REAR BATA FRON THR TAPES MM P GTHER SRBCE

CONBITIONS! IT YILY NOT TAXE CARE OF COMTIMAMIG YESP DATA

1YHEREFOR,FIR YATERYEAR £ &;'-"!.A";f-"-é 0T APPLICAME

NIMENCTAN TR{1D:T1 ) MRAY/ 121, SLORONI 100,17, MAYSISA12.T)

MURAY 504 177Y , SUERIT S, 12, 71 SIMONE
MIVE

et s

1050512, T3 SIHYRISA) ¢
P50y 120 KK (T 12 NVESR(S
FHAPACTERYID AMSTAT

CHARSITERSIA AMBICT,ANCTN
PATA NBAY/TH IR T8, 10,74, T0, T4, T4, 30,11, 30, 71/

APENONTT=1, FILE: ‘MORKD,DAT/, STATHS =/MLR')
DPENIIWNIT=D, FILE= /NOPK.MUT/, STATHE = NEW)
80 T0 777

BACKCPALE(INTT=1)

157, "STATION-/ . 414}

LK
p{s e
URITE?D. 30
20ERiE, 10,
IVEAR=TYEAR
TE(LAT ED,
TELT ER. D) {
REARI] . MA=DOO Y ILATMO L AT 4 NG, TETAND - TYEAR , FHNNTH ICRDNOL I TRIT, 1y
1 =15, MDaY(D))
WRITE(2, TCATHN, 147 o | DR, 15T, TYEAR, TMOMTH, ICRDNO ( TRIT. 1)y
t )=14 (I
TOATTM
&0 10 22
PACKSPALE [IMIT=1)
B 54 ko111
PEADI L 105 ERR=FRD  FNP=000 Y IL ATNOL ST AT ONE- TETANG, TYEAR TRAYE .
10IRE BeK9Y g 1=1,12)

T

o) TENDAY(TE, TR NDAY, TYEAR, RAYE. Ky NNDAY . SIER )
CALL SUMITT.DEYS, CIRGOM, CHNYR » MMOM. K . NDAY , KV 1, DHINY
WYEARITT)

CME QUT(TT NYEOR,MUYE

1 AUER - AMNN Y

CONTINE

FOONATI &Y 1280427}




53

0040

b

|

SUBROITINE | FAPYR { TVESR.NPAY)
YEOR CHMAD BE DECTMER TN FILL DIRTTS TN MATH ORNGRAMME
BEMENGEON NRaY(D)

LPYR=MORIEVEAR - 4)

IFOLRYR.ED,0) NDAY{23=00

RETURN

1) '

a2

1 s 1Y Y+ AIKR )
WENCTON BOYSIG{12).NAYE30(12 ? VeREE2, TV IRIED, 3
L NDAY (1K E12) N2 KT 10N e PAYRISA 12, TV, K150, 12, T,
FBUERISO: 12 11 SUEAI 1DV AN 12 Y AURECL12)  HNDAY (T2 12}
VoKLY BTNV 8KT012)

IF{IVESR LT, 44003 IYEAR=]VEARE1 900

®r bmmen el s QU

TE(T.EQ.2) CALL 1 EOPYRITYEAD, NDAY)
HDAYC=NRAY/T}
B2 gt uBSYE

BiT, N=IRIT. b

IF(RLT, 1), E0, ~999)60 TN 9075
TYPE 0. 1VE0R

TFCIVESR LE 1957) 601 TO 9040

BEE D=REY. D100

i1 L1

R{Es D¥=R{T, A0, 254

&h T 2

BOXs HaRITe N /10,0

CONTIMIE

PAYSIN(T)=0,0

BAYEIM )=, 0

DAYRES/T)=zn

Ki(Ty=0

N20Y3str

KItI=n

M T 3=1.NPAYS

IFCL BT, 10.4N0. JLE, 20) 5O T 0
FO3L,8T.200 60 O 42
FIRITL D) NE,-G9.0) WIMT3=N1/T)41
IFIRIE: 1Y ,ED,-90.0) 60 70 1
DAYSID/TY=PAYCINITIBIY, 1y
B0 TR 3
IFIRIT: 1) NE-00,0) K207V sk 1341
IFIRIT I} €D, -99.0) G0 TR 1
BAYEM L 1=PAYEM{TIRIT, 1

B0 ¥0 3

IFIR{T. 13 . NE . ~99.9) XU T)aNU T4
DAYREC/TV=PAVRECIF MR(T, 1)

-2

L
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14700

vl aw

Lo
1eon 4
11000
11104
1200
134 43
11400
11300 a4
15400
18300
11800
1w 47
1

12100 42
12200

-
[}

2

CONTINNE

M RETURN

00 L)Y :

€ L tidieibat sttt ittt it LAt ii il
KR CURRAITINE CUME TT.BAYS . SUMNONS QIMYR  SUNON K (NDAY (KK + AWN)

Wy

[}
I

- g YAtk ek Tmk

3

DIMENSION NAYE/S0. 120 1), SINEHONY SN 12) SSUNYRY SN - SUMINI 52 12}
13700 1001512, 1Y NDAY (120 KK1(S0: 12)

thay ey - LR LY P AR ) et

KKI{To 1A
14400 0 CONTIME
14700 SUKYR(TT) =GUMYR( TE ) 4GIMMONS
14800 TFOXEL(TTLTY,60,0) 80 10 32
14900 BKN1LTL T Y=KRIE LT, T

15000 AUNDNITT, T=CUMMIN 12, T /AKK1 1T, 1)
15100 80 T 20

15200 12 SUMON/ 1T 3)=-00

15704 SUNMON (17, T)2-99

14000 300

140 RETIRN

14200 £ND
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E

3

+,

P T N T
A A

an7

(2t et R d b ii el satlbiiddiibiiistidtbtatiatlelliiclag]

QURRNUTTNE MHIT{FT, NYEAR.NUYESR  DOYS X NDOY KK T . CUMMIN, SHUYD

11 AUMON, AIIER, SHON)

ARISO)  NNYESRISA) s PAYEISA 174 7Y K150, 12, TV, DAY 12}
KXL150, 172, CLUBMINI SO, 123, CIBIYRISA) - AUMNYI 30, 121 ¢ BUERISA, 12, T

2 ANON{SA)

MRITE(2,190}

FPEMATI 1Y, "TEN DATLY POINESI L (NM1 'Y

TECNYEARCTEN LT 19000 NYESR(TT

FORMBET{2Y . YEAR-7, T4}
WETTES 2, 104}
FORMATIAY 12007251
HWRITE(2,2072)

0 o 8o ! AN Td FERE IV, !

1TV TAPRY TN, THAYY .

YRITE(2:104)
HRITE(2, 20T)
FORKATERY (TREY  2X, A7 2 2 CTRT T 20 T2 30, STRT 02X, T30 0¥y
TUTRAS 2y MM DY TRSY TN, MG DY, P TRAT o DY PMUMA Y Y P TR DY,

2UNUTO 2N YRR DY, THYDY DY
TREL 1Y /NULE 0 0Y

RS I NS W U T TRAD L 1Y N0,
201X

YRETEID.104)
L E I P4
Ko=)

FORMATIAY F21200N,FE, D, 07,120
HRITE( 2, 454}

HRITE/2,004% (CHMMONITE, 13 0K1(TT, 10,121,420
FORMOT 1Y,/ QUM 42024368 0,9%, 1203
RITE (2, 102}

€12,212) CIMYRITT)

F“P“ﬁTfﬂV ”“*A* QA!!FQLL TH HONCADN SEASIN(MEY=/,F10, 2}
HRITE. 100y

¥RITES
FORMGTIOYy "RMERE -/ JAY, 'TR  =TOTAL RATMEALL [MM) 774, ‘M) =
NN, NF LA IES 4u41san|r'\ """" '
WRITE(?,207)

FORMAT/14Y, 'TEN RATLY SUERACE ROTNFALS (3M) 73

MRTTE(2, 3011 NYESRIIT)

WRTTES 2, 100)

YRITE(D, 307

MRITEL 2. 1040

MRITE(T, 707

FORMATIOY FART s 2y (MY ¢ DY 7 RDY 2, IR 4 Wy 1ARTT 42X, TN 1 2
10aRar, -w.'wq'_.w.rw;-.av.uulq'.w.'MA',w.'uu'.w.mw'.w.
NPy N X TORD LI DT 1Y TAREO . 1Y CNUEAY
YL 801172y, N3, 1Y BRI L HY s NP0}

WRITE(2:104)

m ‘Jﬂ@ i-l.‘l
ITE(22208) B AAUERITTTs D KETTaTs 1102147

NTTN
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31000 NRITE: 20104} J

- EHA RS b
.

21004 WRTTE/2: 2103 (ahom! 1T
A

22000 214 FORNITIIY, "MON 8U

praliy UrAY:FL, 20dY FL 2,8 FL 300, F2 D,

22200 WRTTEC2,104)

0200 WRETES2,530) .

naM 5 FORMATIZY, "WMERE -/ 74, AR SIEDARE DOTNFGLL TME}'74Y . /M), =

22500 1, aF usluees
22400 WRITE(2, 521}

2208 51 FORKAY(737)
22000 RETIRN

22904 eun

EAL A,
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B. DESCRIPTION OF COMPUTER PROGRAMME TENDAY.FOR

The computer programme TENDAY.FOR is written in

FORTRAN IV language and run on VAX-11/780 digital computer

system. The programme uses the output file from the TAPE.

FOR to compute the ten daily rainfall totals and the

average rainfall during the ten day period. If the data

for any day or days is missing during the ten day period,

the total is computed for the available number of days

and the average computed on the basis of the number of

days for which data are available. Besides, the monthly,

monsoon season and annual total rainfall are also computed.

Some of the important variables used in the program are

described below.

VARIABLE
NDAY

NOSTAT
NODIST
AMSTAT
AMDIST
AMSTN .
IYEAR
IR(I,J} and

R(I,J)

DAYS 10
DAYS 20

DAYSRES

DESCRIPTION
Number of days in different calendar months
Code Number of state
Code number of district
Name of the state in the country
Name of the district in the state
Name of the station in the district
Calendar year for which data is provided
Two dimensional array containing daily
rainfall data (together with -999 for
the missing period) of raingauge stations.

Ten daily rainfall totals of first ten

‘days, second ten days.and the remaining

days respectively.
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K1, K2, K3 Actual number of days for which data are
available in each of the periods’ above.

AV10, AV20, Average daily rainfall during the first

AVRES ten days, second ten days, and the remain-
ing days.

SUMMON Monthly rainfall totals

AMON Monsoon season total rainfall

SUMYR Annual rainfall total

C. INPUT SPECIFICATIONS

As mentioned above, the input file for the programme
TENDAY.FOR 1is the output file from the programme TAPE.
FOR namely WORKY9.DAT obtained by processing the data
£eceived on tapes from the India Meteorological Department.
As mentioned earlier the file WORK9.DAT would contain
=999 in place of the missing data. The input specifications
are the.same as those specified in the output specific-
ations of WORK9.DAT for the programme %APE.FOR. A sample
input file of WORK9.DAT is provided.
D. OUTPUT SPECIFICATIONS

The output from the programms includes besides the
header (state name, district name, station name), ten
daily and monthly totals, monsoon season and annual total
rainfall, average ten daily rainfall dufing the ten days
psriod for each ten day dufatibn and the average daily
rainfall during the month. The output specifications

are described below.
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INPUT DATA FILE

t12m p RATPE XA
T2 017820414 T 040 1ADOMMNAMANGNNN NOAINATAMNATL 200030000MNMING
0 MITRINALL 1940 2D0MMMOLANMANAIMNANANTINEAINOL AMMAIMAMANNNGG
I MIMMDNALL 1940 INODANINANAONMMINGNMIATIOZI0N] SAM0TTOMMMNMNA
I MWpmAaLL 4
30 2017921484 5
70 2017824414
] WMIMIAe 0 7mmmwnnnmmmmnwmqommn
TN NITE2EALL 1940 SABOMINMMAMMNAMNMADESHIANNTINLAZAN0NMAOND
I
2
kel
20 2
™0 M 901 THNONOINNZANNGANI2N1 15000NINTNNAN
20 M 194014006000000000000000000000000001 20BN T60200000
0201 1940150000-000000000000000000007 70 1 20000600000000000
!0 201 19401 400000000000000000000ETANTINN1 SINDH00NINANIND0
e 200 19401 700000000000000000000005400 TOMILAAONN0LAGAANIN
P 201 19401
202013 194019000000000000-09900000PATOMNONIALNL £100000200H00
0 17 $940200ANAMNNDNANNDNDNANGRALNNAT DN T TDANGIIANOINNN
W20

13

1

T L ERE
e e

1
It
T e g (e Dk DA e

3]
>
PSS

120201484 40
o UL !MMMMQMOMOMMMMO‘?GMM:‘."0-.’0(“.‘900%00009 1TA00PNGST
TILLRL 4D
&0 Mm@t_\nmmmmmmnnmmnnmnmnnm..mnnnnnnnnmm 009
40 3
484 40
208484 40
TINMELRL 4D A
VOARE 20 SIAMMMISAMMMONGLNN0NG
neLAL - L0 '?WWM@OOMEMDMOMOO?#MOM?MOI .‘#“O’J@DMO‘.‘O{“.‘%MGOGO
IMMILRL &
12 4 ;
&0 ﬂmgm@m@mymmmn rmmm‘uont"r.'n lwsnm nnnnnnnnnnn"

AR FINDHNN TSAMMMONLBHDAMH TANDINDMNMANARI NGNS INT DAMATANNLINNL T

Ab I’HM'INH T4

TIMNMARL  AMIAIATANMMOD DY nnnnnr\nnnnnr.nnnnnnnnnhmamnm\mnmnr-mnmnnnn‘w Af

TAARL A0 THADADANAAADONDDNND DARDANDANDARONDONGNDONBNDAAG f‘N‘-fM{‘ OG0T

TINNLARE AN 1IOMBNTARD THIS 1AM AONDDNANGANNAAIAAAAAAAAAANAAAAALANANNNAN

TMMIARL A AODAOANBANAANNMBANGO DN AN AN AN DAON RN NDNANBADAIARD




REC No. OUTPUT LIST

1.
2.
3.
4.
5.
6.

7.

8.

10.

1.

12.

12.

13.

14.

16.

17.

AMSTAT
AMDIST
AMSTN

NYEAR

(DAY¥S(X1,I,J),
K(I1,I,Jd),I=1,12)

(SUMMONS(II,I),
KK1{II,I)=1,12)
SUMYR(II}

AMON(II)

AMON(II)

NYEAR(II)

J,AVER(11,1,J),
K(II,I),I=1,12

AVMON(II)

The sample output

fications could be

FORMAT REMARKS

" YSTATE-'A10,15x Title
n

'DIST-'A16, 15x

'STATION-',At6 "

14x, "TENDAILY RAINFALL(MM)'"

4x, 'YEAR-',I4 Calendar year

4x'JAN'7x'FEB'7x, ieading

eso-1%,'DEC"

8x'TR1'2x'NV1'2X

'*TR2'2x'NV2'2x.. Heading

..."TR12"1x"NV12

12(1x,F5.0,2x,12) Ten daily total
rainfall and num-
ber of days
of data.

1%, 'SUM="' Monthly total rain

12(2x,F5.0,1x,I2 fall and number

of days of data
4x, 'ANNUAL RAINFALL
(M)="',F10.2
4x'TOTAL RAINFALL IN
MONSOON SEASON(MM)='
F10.2 '
'TEN DAILY AVERAGE RAIN Heading
FALL(MM) '
4x'TOTAL RAINFALL IN
MONSQON SEASON(MM)="'
F10.2
'TPEN DAILY AVERAGE RAIN Heading
FALL(MM) '
4x, 'YEAR-',I4
8x, 'AR1,2x, 'NVi1‘'2x
'AR27Z2x"NV2'
..."AR12' x"NV12'
4%x,12,12(1x,F5.0,4%, 2X, IAverage daily

Calendar year
Heading .

rainfall durirng
ten days period
("MONAV=F4.0,4x,F6.2 Average daily
vee.dx,£6.2) rainfall during
the month

is provided from which the above speci-

understood better. The first example

is that of Raipur in Madhya Pradesh whose input is in the

31 card format.

second example is that of Cuttak in-

Orrissa, whose input is in the 24 card format.
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OUTPUT FILE

TEM BATIY RATNE

YEMR-1940
bitiiadiodidtbatiteidaiititatidbitideiiiiiiiiatitisaadiatbitaptiatlittasatiiidapiitaliitsisaiitiistabiosiiataseiititiiiotis
May L une .
tiatid ’ ? biiiititbiiatiiiba iiititids
MOTRD M2 TR WUT TRA MM TES WS TRE MUA TRT MW7 TRR MUG TRY MUY TRED MULO TRIT NUIT TRIZ MUID
S R T T R I T R P Y

L D
bigiibitii i atiibial
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!"'Frv?vr.r..41!77!!?9?!!7!!..‘(..44!!lff.1......... PeRILSET k4
STATE-ADRESSA BTST- CUTTATK
* TEN BALLY RATHFALL (WY -

YEBR- 1940

jatiiiidiidbliib bl bbb

wmy Wl TR4

-
(Y

1. bt

P SATHFMLLD
T

ARS WUR ORT MUY

* o, spUEDAGE RATHFS
(N OF VRLUES
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APPENDIX VI
A. COMPUTER PROGRAMME MAX.FOR
THIS FROGRAMME COMFUTES THE ONE TWO THREE FOUR AND FIVE DAY |

C RATHICALL TOTALS
THIS FROGKAMME UEES THE OUTFUT FROM THE FROGRAMME TAFE,.FOR

-

=

DIHENSION IR(12s31)sR20125310)rR3(12,31)+RACI2,31)¢RG(12,31),
IRCIZy 31w NDAY CIZ) s AMAX L2 » IT(12) :

CHARACTER®10 AMSTAT

CHARACTER¥LS AMDIST:ANSTN

DATA HIAY/31,28731930931020531931,30,31530+31/

OPENM{UNIT-1, FILE= ‘MAX.IAT’y STATUS =‘QLD’}

UPEN(UNIT=2y FILE= ‘MAX.0UT’, STATUS ='NEW")

G0 ™D 777
8583 BACKSPACE(UNIT=1)
7207 REAU(L, 1G9 INOSTATNODIST »AMSTAT) AMDIST r AMSTN
10% FORMAT(1X:212:A,2A/)

URITEL2, 600)
WRITE(ZySO0)AMBTAT AMDIST yAMSTN

S¢o FORMAT( /2%, “STATE- “1AL0 15Xy DIST~/ yAL&, 15Xy ‘STATION-*yA14)

609 FORKAT (32Xs 'MAXIMUM 1 DAY»2 DAY,3 DAY:4 DAY AND S DAY RAINFALL ")
WRITE(2,700)

700 FORMAT (2Xr 40’ ~4~))

RO 10 I=1s12 : .
REAﬂ(lsiOl»EﬁR=111!END=99?)ICATND:LﬁTrLDNGrISTANOr]YEﬂRrIHDNTH)IDRDND!{
2OIRCI e dY v a=1015) .

IYEAR=IYEAR+1700

IF(LAT.ER. ‘. “)G0 TO 111 }

I#(I.E0.2) Call LEAPYR(IYEARsNDAY) : /

REAT(1,101 rEND=F99) ICATNOLAT,LONGsISTAND IYEAR s IHONTH, }

TRCRING CIRCI ST d 5 161NDBAY(ID). /
1¢ CONTINUS :

GO T 2 !
31 EGUKSFRA CUMTIT=1)

01 50 +31

:5yERHrsaﬂyENﬂ=9?9)ICATNB!STR;LAT:LONG!ISTﬂNU:IYEﬁR: H

LAY 2
IIDATE s SIRISSP R pd=1s12)
5S¢ . CONTIHUE
anz CALL SUM(IYEAR:NDAY1IRIRIRZ:RIIKAIRS)

calL HﬂXIM(IYEAR!NDAYrRyYHAXIvITlB:ITiE;IHBlrIHElJiZ

call ﬁﬁkIHfITEﬂR»HERY.RZrYMAXZ:1T2811T2E11HB2:IHE212)

[MIRR HAXIH(ITEthNDAYsR39YMRX3vIT3BrIT3EnIHBS:IMEE:E} i
Call HAXIM(IYEAR:ND&YrRﬂ!YMAX4!IT4B:IT4£11HB4!INE414)

Calt HﬁXIH(IYEﬁR)NDAYlRSvYHAXS;ITSE:lTSE;IﬁBﬁ-IHESrS}
WRITE(2,800)

WRITL{Z:5700) IVEAR» YHAX 1y YHAXZ s THAXS r YMAX 4 YHAXS -
WRITE(2,1000) ITlBsIMBlpITlErIHElxITZBrIHBZ:JTZE!IHEQrIT3B!IﬂBB
1sIT3EyIME3»IT4§;IMHdrIT4E11ME4'ITSB:IHBE:ITSEIIHES
WEITE(2,700)

300 FORMAL(DX: © YEAR 7 8X* MaX 1  DAY* 9X‘ MAX 2 PBAYS’ 9X’ HaX
1L 3 Dav&E’ 9%’ MAX 4 DAYS” 9%, HAX S5 DAYS‘/)

*o0 FORMAT (O T4+ 5010%F4.1)0/)

1000 FORMAT(BX,5¢ 8Xr12°77127 1. 207012

1ol FORHMATC1X1131A25212,2X921204191814)

103 FﬂRﬂhT(erIJuﬁ2r214l12v4XnI4312112I4)

Y7 STOF
END
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SURKOUTINE SUM{IVEARsNDAYsIR'RsR2+R32R4R3)

SUEROUTINE FOR SUMMING ONE DAYrTWO DAY.THREE LAY,FDUR DAY AND
ILVE DAY TOTALS OF RAINFALL .
DIMENSION IRC31Z931)sR2Z(12+31)>RI(L2931)yRG4C12,312¢ROCE29310y
LR{12+31) s NDAY(12)

IF (IVEAR.LT.1600) IYEAR = IYEAR +1700

pa 16 1 = 1412

IF CL.ERA.2)Y CALL LEAFYR (IYEAR»NDAY)

ROl = NOAY {13

Il 15 J = LoD

Kitedd = IR0

1F (R(I,J).EQ.-999) GO T 999

IF (IYEAR.LE.1957) (G0 YO 888

B{Isd) = R{Ivd) 7 10.0

B0 TO 15

338 Boled) = R(IerJd) % 04254
GO TO 19

§7Q R{Llsd) = R(Isd) / 10,0
13 CONTINUL

N0 29 J = irfdD

[¥ (R(IsJ) . EQ.=99.9) BO TO 20
TE (JJERQ.HD)Y GO TO 11

IF (R{I+J+3D,EQ.-79.9) GO TO 20

B2 {Iyy = R{Ird) 3+ ROIsJFD)
G0 70 12
11 I (R(I+1+1),EQ.-9%.9) GO TO 20

R2 (I:;J) = R(Ird) # ROIFLsD)
IF (R(T+1+2),EQ.-9%.9) GO TO 20
RZ (I,J) =R2{IsJ)> + R(I4+1,2)
IF (RCI$41,3) EQ.~F9.9) GO TO 20
R4 (Isd3 = RICIs + R{I+1:3)
IF (RCI+5+4),EQ.~99.9) GO 1O 20
RG (1,0 = RA(Ir) + REI¢124)
git T 20

1 ¥ (L EO.NE-1) GO TO 13,
EF (RCLsJ12),ER.-99.9) GO TO 20
R3 (1,0 = R2(I,D + ROIsd4D)
B0 TO 14

13 1F (ReL+1+1).ER.~?9,9) GO TO 20
B3 (I:d) = RE(Isd) + RCI+1e1Y
IF (R(T+1r2),EQ.~97,9) GO TO 20
K4 (Ird) = R3LEs) + RiI+102)
IF (K(I+1:3),EG.~9%.5) 6D TO 20
RS (1ed3 = RACIPd) + RCUHLIE)
G0 T0 20

14 IF (JLEQ.2D-2) GO TO té
IF (KR(L:J43.ER.-99.%) GO TO 20
R4 (Ird) = RBCI:S) & ROIsJ+3)
G0 1017

16 IF (R(TH#1,1).EQ.-79.%) GO TO 20
Re (1sd) = K3¢IsJ) + RiI+1ls1)
IF (K(T41+2) .EQ.-99.9) GO T0 20
RS (1,.0) = RACEJ) + ROI+112)
G Tu 20 .

17 IF (JLER.ND-33 G0 TG 18
IF (RtI:J44)EF.-59.9) GO TO 20
FS (Tedy = R4(Tsd) + RCIrJt4)
H0OTH 28

KR IF (REL41+0),EQ,~99.%)Y GO TO 20
FOOo(Tedd = Kac<Ied) + R(I+1s1)
20 GUNTIHUE
14 COMTINLE
ReTURN
Lty
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20

14

KREEKERRRERERRKKRREREKKERAR R R KRR KRR RRRKEEARER

SUBRDUTINE MAXIM(IYEARsMDAYsRrAMMAX,ITTB,sITTE IMNR INNESN)
GUBROUTIME FOR COMFUTING MAXIMUM RAINFALL TOTALS
DIMENSION RU12¢31)sNDAYC(I2) rAMAX(12),IT(12)
O 10 I- 1,12

IFCLLEG.2YCALL LEAFYRUIYEAR»NDAY)
ND=NDAY(L)

AMAXKE RITsL)

IFT = 1

00 20 J=2yHD

[F{aMAXH.GE, RCX»I)) 60D TO 20
NMAXME RO 4

IFTad

CONTINUE

AMAX (I Y=AMAYM

ITCD)=IPT

CONTINUE

AMMAL=ANAX (1)

IPR=ITCL}

IME = 1

00 15 T= 2,12
1FLAHMAX, GE, AMAX(I) IGO0 TO 15
AHHAX=SAMAX(T)

IFE - ITC(I

MK I

CONTINUE

ITiE = YFE

TMME = THKE

IFE = IFL + (N-1)

LF (NBAYCINK) WGELIPE) GO TGO 25
ITTE = IPE - NBAY{IMK)

IKNE = INMK + 1

G0 TO 30
ITTE = IFE
IMNE = IMK
RETHRN

LIND

FRNAKE R RO R RO R KRR R R XK R R KKK E KRR KX

SURROUTINE LEAPYR (IYEARSNDAY)
DIMENSION NLAY(Z)

LPYR = MOD{(IYEARr4)

IF (LPYR.EQ,Q! NDAY(2)=29
RETURN

END
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B. DESCRIPTION OF COMPUTER PROGRAMME

The coﬁputer programme MAX.FOR is meant for the
computation of the maximum 1 day, 2 days, 3 days, 4 days
and 5 days rainfall from the daily rainfall data proce;
ssed for missing rainfall émounts. The programme is wri-
tten in the FORTRAN-IV language and has been run on the

VAX-11/780 computer system. The programme comprises  of

a Main. programmz and three subreoutines, .SUM, MAXIM and

LEAPYR. The variables used in the programme are described

below.

VARIABLE DESCRIPTION

AMSTAT,AMDIST, AMSTN Name of state, district and station

. respectively

NDAY Number of days in different months
in a year.

IR Daily rainfall data in the integer
mode i.e. rainfall data written
together with tenths of mm or cents
of inches in four digits.

R,R2,R3,R4,R5 Rainfall totals corresponding to
! day, 2 days, 3 days, 4 days and
5 days written as floating point
variable with units in mm (inches
are converted to mm)

AMAX{Subroutine Maximum value of rainfall for the

MAXIM) corresponding duration in each

calendar month.
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AMMAX(Subroutine Annual maximum value of rainfall
MAXIM) for the <corresponding duration

for each yéar

IPT{Subroutine Day or dates of maximum rainfall

MAXIM) in the month for the corresponding
' duration

IPB AND IPE Day or dates of maximum rainfall
(Subroutine MAXIM) in the year for ‘the corresponding

duration.

ITTB, ITTE Beginning and ending dates of the
IT1B,IT1E

IT2B,1IT2E period corresponding to the maximum

IT3B,IT3E

IT4B,ITAFE rainfall for the respective durations.
ITSB, ITSE

IMNB, IMNE Beginning ~and ending months for

IMB1,IME1 _

IMB2,IME2 periods starting in one months

IMB3, IME3

IMB4, IME4 and ending in another month.

IMB5, IMES

YMAX1,YMAX2,¥YMAX3, Maximum rainfall corresponding

YMAX4 ,and YMAX5S to lday,2day,3day,4day and 5 days.

C. INPUT SPECIFICATIONS

The programme uses the output file from the prog-
ramme TAPE.FOR as input to this programme. The input
specifications are the same as those giben in the input
specifications for the programme TENDAY.FOR. A sample

of the input file MAX.DAT is given in this appendix.
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1129HP
320 2017821414
320 2017821414
320 2017821414
320 2017821414
320 20176521414
320 2017821414
320 2017821414
330 2017821414
I2Z0 2017821414
320 2017821414
320 H017B21414
320 2017821414
326 MOrFINIAL Y
B0 201PAILalA
370 F0LFBILILA
220 2017liaga
320 2017U2i414
J2G w0178z 141

11414
11414
D0L7E1414
2017921414
L01ABTILALA
2017801414
DOLPENL41 ]
2OLTER1414
2017871414
2017821414
2017821414
2017321414
2017821414

RAIPUR

INPUT DATA FILE

MAINPUR

1960 1000000000000000000000043000003120000000000000000
1940 2000000000000000000000037056201910000000000000000
19460 3000000280000000000000035021%01400077000000000000
1940 4000000000000000000000000004200300106000000000000
1940 S00HG00000000000000000000009300100070000000000000
1740 4000000000¢00000000000000001100400072002000000000
1960 70000000000000000000000000046309200600000000000000
1949 80000000200000000000060085008900350102000000000000
1960 #64000000G000000000000082000100020001000000000000
L¥4010000000033000000000060000005100000004005800000000
174011900000000000000000000000005700000000000000000000
1260120000000000000G0000470000002800210000000000000000
1260140000000 00000000000020000000201150000003600000000
1¥46014000000000000000000000000000001800000002300000000
LESOLLO000-9FR0000000000000000003701200000000000000000
19821400005¢000000000000000083007800150000000000000000
195G170000Q00000000000000000760037008400000000006000000
1740112900000000000000000000001000000000000000000000000
1942172000000 00000~2770000006AT0000004401561000000000000
1PACL0I000000000000000000000000010001300000000000000G0
FILOOG0GLO0000GL0000040030002180073008000CG00600000¢
1746022000000000000000000430005005700100150000000000000
IFA0ZTDVCDH0L0000000000030004700461000301400000600000000
20000000000000000000000000052600000850000000000006
J0000CG0000000000000000011005000000171000600000000
LFE024000000000000000000000021009700000062200470600600000
1940270000000000000000035001870058000000000000060000000
124028000000000000060001530002900800006000G6000000000000
196025000000000000000000850020008000000050000006000000
1960300004 0000000000010000001000840000300000000000
IFGN3L0LLS 0000 0000 01100000 6000 0009

vVi-6/8



D. OUTPUT SPECIFICATIONS

The output file MAX.OUT consists of the name of
the state , district and station followed by information
regarding the maximum rainfall fér different durations
namely 1 day, 2 days, 3 days, 4 days and 5 days. The
periods corresponding to these maximum amounts are also

printed. The details of the output list are given below.

REC.No. OUTPUT LIST FORMAT REMARKS
L Nil 32x, '"MAXIMUM, ! DAY, 2DAY, Title
’ 3 DAY,4 DAY AND SDAY
RAINFALL'
2. BMSTAT,AMDIST 2x, 'STATE-'A10,15x Names of state,
and AMSTN 'DIST-'A16,15x, district and
'STATION-',A16) station printed
3. Nil 2x, "YEAR, '8X'MAX Title
1DAY'...9X, MAX 5
DAYS®
4, IYBAR, YMAX1 2x, I6,5(15x,F6.1) Calendar year and
.+« « YMAX5 Maximum rainfall
values printed
5: - IT1B,IMB1,IT1E, 8X,5(8X,12'/I2'TO'I2/ Periods corres-
IMEl....... ponding to maxi-
IT5B,ITBS,ITSE, 'I2) . mum rainfall
IMES. _ printed

A sample output of the programme is provided in
this appendix.
E. MODIFICATIONS NECESSARY
The programme in its present form performs the
computations for one station and one year at a time.
The user may modify the programme by introducing appro-
priate statements before the STOP statement in the main

programme to carry out the computations for more number

of years or stations as desired.
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APPENDIX VII

A .COMPUTER PROGRAMME CATCH.FOR

PROGOMNE FOR CAMPITING CATCHMENT RalNFall

DIMENCION RATMIDO:100:40); AYEF{100:40), YTIINY, MYRI1ON}
nPEN ""!'IT = 9: QT!“" = "Eﬂ' F‘”" 3 "'ﬂ '."."!".‘

NSTH = NO, OF STATIONG. IVR = M, OF YEAPS
MML = N0, OF DAENES N & YEAR

BEAD 11,5} NSTMTYR. M)

FORMAT (712}

REAR THIESSEM METGUTS OF STATIANG

READ (3,10} (4T(1}y T = 1,M8TN)

FORMAT (MWE.2)

READ RATNFOIL PATA FOR AL)L YEART STATION wior
B0 D T = 1.M0TH

M1 b x IR

RESR (Tv#): NYR(E}: (RAINIT LK), K = 1, WA )
CONTIIRE

EOMPUTE CATCIMENT AERARE RATNFAL)

M I 2= g,TYR

M OWAK = 1 M

SRF ¢ LEY = A, h

B0 200 ¥ = 1.MNETH

SURE (L hK) = MRF{ LK) 4 RAIN (], 3,K) ¥ MTIT}

CRNTIME
WRITE {23000}

METTE 13,1000 (HYRLIN; LOVRELIEYy K = 1sMALY
FARMAT (19,15 FQ, 1)

EORMST [10Y, "HEAN AUERARE rarrmr RATNEM T TN MM’ /7Y
aToe

ENp
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B. DESCRIPTION OF COMPUTER PROGRAMME CATCH.FOR

The computer programmeé CATCH.FOR is written in FORTRAN
IV language and run o VAX-11/780 digital computer system.
The programme computes the weighted ave£age catchment
rainfall using the Thiessen weights (or for that matter
any weights) supplied by user. Some of +the important

variables used in the programme are described below:

VARIABLE DESCRIPTION

NSTN Number of Raingauge Stations{Max.20 stations)
IYR ) Number of years (Upto 100 years)

NVAL Number of wvalues in an year upto 40 values

are taken

(Say ten daily or monthly wvalues)

WT Thiessen weights or any other user desired
weights

NYR ' calendar year in four digits

RAIN(I,J,K} Three dimensional array consisting of

rainfall -éata of all stations for all
the years for given number of . values.
AVRF{J,K}.. Two dimensiocnal array consisting of the
average rainfall for each of the values
for the years under consideration.
C. INPUT SPECIFICATIONS
The input data is read through an input data file
CAT.DAT., Besides the number of stations, number of years,
numbers of values and station weights, the input file
also consists of the rainfall data for all values year- -

wise for a station. Rainfall data for the remaining sta-
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INPUT DATA FILE

3
2

$3
3
3
3"
3
2
32

1
3R

3
3

3 .g
[
[,

[,
- 3

-3y

-]
[}
&
o
[
.

13 v Y e
-

£

1
a
[}
N
-
[
(R
o
- Sad
.y
)

R RN R

Rt B Y
LR S IR I
5 i

o~
e Y

Iad 'l

b 1 3

awh A gk fnb fuk
-3
~i

-
“~d

Iy

[F, Ty
3

T5,00 0840 AN 4 D5T,4 214,4 125,08 £7.40 AD.00 08,00 1217,4
400 1972 00,00 A1, 20 A9, 40 K9 SH 51,4 1SS0 422,08 112,8 152.4 92,00 24,40 00,00 11441
O 1972 00,00 00,00 00,00 08,00 04,40 T14,8 T45.2 171,45 M40 00,80 00,00 DO, DD DS,
400 1974 400 D00 T4 TDA 1951 137.0 TA0.0 294,T 124,4 1434
0 1973 0000 00,00 0000 02,40 121,8 A9S.) 447.4 201.0 24,7 1474 7
800 1974 40,00 0000 00,00 100.9 00,00 1935 449,72 192,7 142.7 0020 1
900 1977 8000 80,00 AD,AD 44,00 71,20 2977 4894 177,02 124,1 107.8 1
1000 1972 00,00 00,00 00,00 29,40 72,30 255, 4 04,7 354,7 189,2 24,30 35,
1M 1979 0000 10,00 OO, 00 11,20 74,00 24R.0 104,72 242.4 192,2 97,20 09,
200 1990 0000 OR.00 MD.AG 121,4 24,80 29,8 5479 N1 27.40 175.9 104
e 1981 0.0 000 |, 129 212,5 324,7 12,8 291.8
1 4 1 L 4
? 2 ) 4
b 3 01742
1 ? 1P

o ig 3
» DD
3
.
3
=

2
2
:?
2
>
2
>
3
s
3
i
3

Joh feh fub b Jub ek fub {mb fub

; ; 4
v omw & - - Ty wima . 10 i i ¥ L, e
BA0 1972 4,00 0,00 H.00 17.70 S1.70 464, T 842,06 2042 4,90 14,00
04 1973 4,00 0,00 0,00 12,%H 00,00 5704 R24.1 55,8 57.4 14.60
2000 1974 0,00 5,00 02,50 35,50 1517 199,2 921,2 5278 $ 135,9 0.00 5.0

:
13D D S

]

2000 1975 5,00 (00 05,10 0,70 858,8 0,0 529 1,40 0

2000 1975 0.00 D00 27,70 5T .00 5,00 4108 44,4 1221 o 92,00

2100 1977 0,00 OR.90 HT.10 40,70 72,00 1797 7I%,§ 0TS, 1400,

2000 1979 0,00 05,00 0,00 22,00 74,90 58,9 4754 4744 109,9 129,0 12,1

2[00 1979 XS 2.2 0,60 1,00 60,40 405,8 290,4 704,9 101,0 44,3 197

2400 1980 A0 400 000 44N D70 A80.4 7524 014 45,0 4,1 19,

2760 1981 A0 D00 D80 244 99,0 227,1 30,4 5075 1791 12,7 4f,

W00 1987 000 000 0T £.T 537,40 274,5 0AT,A A2 S7.9 TH.4 19, ;

2000 1907 A0 000 AM 000 AT,R 7104 A17,7 4570 1700 11,0 21,4 o1

I 1084 148 19 119 2,7 7.7 N19,2 45,7 243,90 127.7 ST.A 000 0.2 1717.9

T B9 BN N0 6.0 11,4 SHR 1707 AS.E 994 040 1284 8,0 0.0 S99
1972 A4 80 522 S50 87,7 91,8 1115 45,7 4.7 1589 T4 0.0 4700
1973 a8 00 00 1,5 B2.9 07,2 107.7 47,2 RA2 01,8 1,8 0.0 459,:
1974 6.0 8D 2.8 W 99,8 2.4 1115 52,4 2002 1488 6.0 .4 5041
1975 A0 0.0 80 STTSLD 71,0 1741 14,1 M0,0 2184 20,5 0.0 0949
1974 0.0 0.0 208 29,8 40,3 17,7 984 2,9 L2 544 A2 00§12
1977 8.0 0,0 14,0 TS.S U881 000 $9.% 01 AR 1 017 404 H,A A9R .4
1978 408 70 B 7.8 870 B9 07,4 10,7 187.5 1290 4T.9 4.1 7787
1979 8.8 2,0 0.0 IS A1 172,00 4.5 I T IS4 820 19,0 0.0 4000,0
1980 0.0 80 00 D01 &8 95,0 177,4 045 1914 494 S1.0 8,2 TRam
1981 0.0 80 A0 118 AE0 1T7,4 292 04,1 202,5 I4,2 41.4 0.0 9144
1982 A0 0.0 MM IT,) 1482 7121410 5.7 L35 N7 194 0.0 542,0
1991 A0 A0 8.0 0.0 19,2 T04.T 01,0 139,7 42.7 19,4 2,1 §7,8 41,7
1984 0.0 8.7 2.4 222 A0 .4 2971574 99,9 00 A0 M4
1971 00,00 60,00 00,00 73,70 £07.0 20.30 111,7 88,70 72,00 (0,00 M) 23,2
1972 00,00 08,00 01,70 19,40 20,70 I7.40 14,90 1081 1074 07,50 00,00 T52.1
1973 00,00 00,00 BO,00 12,50 17,40 §2.50 43,80 45,70 172,90 04,40 00,40 440.7
1974 00.00 H0.00 14,70 15,00 10,50 26,00 44,80 28,30 244.5 114, 1 00,00 0,00 544,09
1975 00,00 04,30 0550 02,00 74,80 59,80 07,00 13,10 281,4 121.0 04,10 0,00 444 .4
1975 00.00 0000 19,40 2040 MO0 TI, 20 T4 A0 19,10 49,10 14,70 14,10 H0.00 2T,S
1977 00,00 00,00 T4, 20 49,00 144,0 81,10 52,30 12,30 12,40 81,40 85.10 00,00 575.0
1978 00,00 00,50 00,00 47,40 45,20 £2,70 44,20 32,50 257.1 92,30 11,10 15,20 407.0

SIMN 1970 148 000 0,00 0,00 79,10 145,8 148.4 197,1 200,0 41,10 57,00 0,00 0014

SAO0 1980 0,00 000 A58 SO0 47,70 SAIN TH,20 20,30 171.4 13,00 24,90 4,00 454, 4

SHM IS8 12,0 A.00 0,00 11,70 41,30 134,5 87,10 40,20 212,7 24,20 87,10 0,60 &54,0

SEON 1982 A0 0,00 000 A,00 43,30 102,10 45,70 34,40 ST, 40 1024 42,50 0,00 498, 1

S0 1991 0.0 000 0.00 4,00 77,00 224,% 10,40 47,00 29,80 18,20 17,50 ©,40 44,7

SAN0 1984 A AN LA 930 T7.0 IS4 14,80 70,00 27,30 1000 79,70 000 0,00 117 4



tions is provided -in a similar way one after another.
A sample input is provided.
D. OUTPUT SPECIEICATIONS

The output data file CAT.OUT consists of the average
rainfall for all the values yearwise as per thé speci-
fications giéen below: -

REC No. OUTPUT LIST . - .FORMAT . REMARKS

1. NYR{J) 18 o Calendar year
2. (AVRF(J,K) 15F8.1 . Average catch-~
K=1,NVAL ment rainfall

values for
each year
Example
In the example whose sample input is provided
the data of four stations for the years 1971-84 (14 years)
has been used. There are 13 values in each year; data
of twelve calendar months and the annual value. The Thié—
ssen weights of the four stations are 0.41, 0.35, 0.10

and 0.1'4. The sample input provided could be better under-

stood from the information given above.
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OUTPUT FILE

NEAN AVERSEE TATCHMENT Ratarall 1N N

197 0,0 &0 40 14T 8L AMLT R4 202,20 1250 714 4.9 o.4 1981
1972 a.n L0 5Y a9 74,2 MOS MM 1244 1499 S74 19.3 a0 12111
197 8.0 a.0 80 2,2 48,3 T ASA0 1955 ML 894 4.2 0,8 1142,1
1974 8.0 4.4 47 The 473 17 %4 W24 7R 1412 80 80 14M,2
1973 8.0 0.4 2.7 9.5 B7.4 01,1 20,5 3731 28 4T 544 8.0 199.2
1974 LT &0 W £9,2 7 AL NN M7 1974 IMe T4 9.0 A0 1244.5
wn 8,0 1.1 2,3 e wd 257,3 A754 W24 1I07 1104 B4 0 1377.9
1om &0 2.3 Mo T OTLY 27,9 W7 MEI MIE 850 14 L2 13044
1979 11,3 3.8 5.0 8.0 i 2893 205, 4043 LAFE IR R 1.9 ) hh A
1904 8.8 a4 8.0 80,0 A TS WSS IW7 82,7 &R0 1S 8
1984 $ 0% a0 4% 492 2.5 MR A5 2810 ¥ M7 0.0 .2
1982 2.0 0.0 0.7l 14 132 4230 172, 18,2 37,9 8.0 :f
198 &0 2,8 L 6.0 434 W0 2951 W00 2.2 214 114 4
1984 39 241 18,7 42,4 10,% 2794 M7.82 1]7 5.9 b8 L -
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APPENDIX- VIII
COMPUTER PROGRAMME IS0.FOR

THIS PROGRAMME COMPUTES THE AREAL AVERAGE
PRECIFITATION USING ISOHYETAL METHOD

N=NO, OF ISOHYETAL AREAS

HISO=VECTOR CONTAINING THE AREA AREA ENCLOSED

BETWEEN THE TWQ ISOHYETS

R=VECTOR CONTAINING THE VALUES OF AVERAGE
PRECIPITATION(TO BE COMFUTED TAKING THE AVERAGE OF

THO CONSECUTIVE ISOHYETS AND SUPLYING THE UPFER

AND LOWER LIMITS FOR AVERAGE PRECIPITATIONS)

DIMENSION HISD(100) sAENCO2100)R(100)E(100)
1»P(100),Q¢100),0(100)

OPEN(UNIT=1+FILE='150.DAT +STATUS="0LD")
OFEN(UNIT=2,FILE="150,0UT’ySTATUS="NEW')

READ(1+X}N

READCL s kY (HISO(I}sI=1,N)

READCLs %) (AEN(I) rI=1+M)

READ(1,¥){R(I)sI=1sN}

WRITE(2:1)

FORMAT (30X, ISOHYETAL METHOD)

WRITE(2:,2)

FORMAT(3IOX 16( ")/ /72

A=0,0

B=0.0

AEN(0)=0.0

PO 3 I=1+N

E(I)=AEN(I)-AEN(I-1)

P(IY=E(I)XR(I)}

B=B+P(I}

Q{I)=B

D(IY=R(IY/AEN(I)

CONTINUE

WRITE(Z2r4)

FORMAT(1Xy’ ISOHYET »2Xys AREA’ +2Xs "NET AREA’s2Xy’AVG. PREC.‘ »2%>
1/PREC. VOL.’»2Xs’TOTAL PREC, VOL.’+2Xs’AVG, DEPTH’)
WRITE(2,5)

FORMAT (10Xs’ (SQ KM} +2Xr’ (SQ KM)Y’raXs’ (NM)’»8Xr (CU M)’
1s9Xs’CU M7 99Xs 7 (HM) )

WRITE(2:+6)

FORMAT (1X27 ¢ ) p2Xp 8¢/ 792X B ) 2X5 10 17 2X910(7 7}, 2X
1,15¢7_/),2X,1007_")7)

WRITE(2y7) CHISD(I) +AENCII+ECI)yRCIIyPCID QU P ICI) s I=14 M)
FORMAT (1XsF7.0s2XsF5.0s2XsF7,2sF10,1¢2XsF10.1,F15,1,2XsF10,
14)

CLOSE(UNIT=1)

CLOSE(UNIT=2)

STOF

END

VIII-1/5



B.

DESCRIPTION OF COMPUTER PROGRAMME ISO.FOR

The computer programme ISO.FOR computes the variation

of depth with area over the catchment using Iso - hyetal

method. The programme is written in FORTRAN IV language and

run on VAX-11/780 digital computer system. The main vari-

ables used in the programme are described below:

VARIABLE

N
HISO

AEN

DESCRIPTION

No. of Isohyetal areas

Vector containing the precipitation values
associated with each Iso hyets

Vector containing the comulative area enclosed
between the two iso hyets

Vector containing the average precipitation
between the two consecutive isohyets except
the first one to be supplied by the user based
on the observations at precipitation stations
of the neighbouring basin

Vector containing the net area enclosed bet-
ween the two consecutive isohyets

Vector containing the precipitation volume
between the two consecutive isohyets.

Vector containing the cumulative values of
precipitation volume

Vector containing the total areal average
precipitation over the area enclosed by con-
secutive ischyets.
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C. INPUT SPECIFICATIONS :

The input file I50.DAT should contain the values for

the following input lists in the specified format:

REC. No. INPUT LISTS FORMAT REMARK
1. N FREE

2. (HISO(I),I=1,N) FREE

3. (AEN(I),I=1,N) FREE

4, {R(I),I-1,N)  FREE

D. OUTPUT SPECIFICATIONS :

After running the programme ISO.FOR an output file
IS0.0UT will be created on disk. This output file will have

the values of the following ocutput lists in the specified

format:

REC.No. QUTPUT LISTS FORMAT : REMARK

1. Nil 30X, 'ISOHYETAL METHOD'

2. Nil 30X, 16 ('-*) |||

3. Nil IX,'ISOHYET', 2X, ‘'AREA',2X,
*‘NET AREA',2X,"'AV6.PREC.',2X,
'PREC.VOL',2X, 'TOTAL PREC.VOL',
2X, 'AV6.DEPTH'

4, Nil 10X, " (SQRM) ', 2X,'(SQKM)',4X, " (MM)’
8X, ' (CUM)',9X, 'CUM',9X,"'(MM)'

5. Nil 1X, 7('-"),2X, 4('-"), 2X, 8('-')
2X,10{('-*),2X, 10('-'), 2X,15('-"),

2X,100'-")|
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6, (HISO(I),AEN{(I) 1X, F7.0, 2X, ¥5.0, 2X, F7.2, F10.1,
E(I), R(I),P(I) 2X, F10.1,-F15.1, 2X, F10.4
Q(1),D(¥),I-1,N)

E. EXAMPLE

Following a storm an a pafticular catchment an iso-
hyetal map ie drawn. The total area enclosed by the isohyets
is given below. Calculate the variation of depth with area

over the catchment.

Isohyet (mm) 100 75 50 25 25
Total area enclosed (sq km) 32 224 500 1005 1517

In the area enclosed by the 100 mm isohyet it will
be assumed that the average depth is 110 mm. For the area
outside dthe 25 mm isohyet it will be assumed that the

average depth is 20 mm.

(a) Input :
For the above example the structure of the input file

ISO.DAT would be as given below?

5

100 75 50 25 . 15

32 224 500 1005 1517
110 - 87.50 .62.50 37.50 20.00
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(b) Output :
ISOHYETAL METHOD
ISOHYET AREA NET AREA AVG. PREC. PREC, VOL.
(SQ@ KM) (8Q KM) (MM) ACU M)
190, 32. 32,00 110.0 3520.,0
75 224, 192,00 B7.9 156800.0
90. 300, 276.00 62:5 17250.0
25. 10085, 505.00 37.5 18937.5
15, 1517, 312.00 20,0 10240.,0

VIII-5/5

TOTAL FREC, YOL. AVG.
cU M { MM
3520.0 110.0000
20320.0 90.7143
37570.0 75.1400
56507.9 56,2264
66747.5 43,9997
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APPENDIX - TX
COMPUTER PROGRAMME DAILY.FOR

THIS FROGRAMME DISTRIBUTES THE DAILY RAINFALL INTO HOURLY
RAINFALL AS PER THE CHOICE OF THE S.R.R.G. AND COMFUTES
THE AVERAGE HOURLY RAINFALL

DIMENSION RORG(S50)+RSRRB(24,50),WTONS(S0)»8UN1(24),CHO(S0)
1,8(50)rRAIN(24,50)
OPEN(UNIT=1,FILE=/DAILY.DAT’STATUS="0LD")
OPEN(UNIT=2,FILE="DAILY,OUT )STATUS='NEW’)

NDAY=NQ. OF DAYS

NORG=NO. OF 0.R.G. STATIDNS

NSRRG=NO., OF S5.R.R.56 STATIONS

WTONS=VECTOR CONTAINING WEIGHTS OF S.R+R.B. AND O.R.G. STATIONS
CHB=VECTOR CONTAINING CHOICE OF S.R.R+6 FOR EACH 0D.R.G.
READ(1,%)NDAY

WRITE(2,20}

FORMAT(30X,*DAILY TO HOURLY CONVERSION OF RAINFALL AND COMPUTATIO!
1 OF AVERAGE HOURLY RAINFALL’}

WRITE(2,21)

FORMAT (10Xy120¢("-’))

DO 1 I=t,NDAY

READ(1sXx)NSRRG

READ(1,X)NORG

NTONS=NORG+NSRRG

READ(1»X) (WTONS({J)»J=1,NTONS)

READ(1:%) (CHO(J) » =1 yNORG)

RORG=VECTOR CONTAINING ORG STATIONS RAINFALL FOR THE DAY
READ(1,%) (RORG(J) sJ=1sNORG)

RSRRG=VECTOR CONTAINING RAINFALL AT EACH S.R.R.G. STATIONS
READ{1+%) ((RSRRG(JrK) rJ=1+24),K=1+NSRRG)

DO 2 J=1,NSRRG

8(J)=0.0

00 3 K=1,24

S(J)=8(J)+RBRRG(K,J)

CONTINUE

CONTINUE

DG 4 J=1,24

D0 3 K=1:NORG

K1=CHO(K)

RAIN(JyK)=RORG{K)XRSRRG(JrK1)/5(K1}

CONTINUE

CONTINUE

DO &6 J=1.,24

L1=0

L2=NORG+1?

DO 7 K=L2sNTONS

Li=L1+d

RAIN(JrK)=RSRRG(JyL1)

CONTINUE

CONTINUE

DO 8 J=1,24

SUM1(J)=0.0
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14

ié

15

23

24

10 -

DO 9 K=1sNTONS

SUM1 (J)=SUMLI(JIHRAINCI+KIXWTONB(K)

CONTINUE
CONTIRUE
WRITE(2,12)]

FORMAT (4Xs ‘ORG ST.NO,’ rle!'kﬂINFALL 0OBS. FOR THE DAY (MM)

11==’»1IH)

WRITE(Z,14)(J+RORG(J)yI=1)NORG)

FORMAT(10XsI14,10X+F15.2)
DO 15 K=1,NSRRG
WRITE(2,16) K

FORMAT (30X "RAINFALL OBSERVED AT
WRITE(2,11)(RSRRG(J/K)1J=1124)

CONTINUE
WRITE(2,23)

FORMAT(10X, ' THIESSEN WEIGHTS OF ALL THE STATIONS (0.R.G+5.R.R.6)%}

WRITE(2-24) (UTONS(J)»I=1,NTONS)

FORMAT(4X,10F12.4)
WRITE(2s10) I

"»I13y’5,R.R.G.

STATIONS(HM)Y ')

FORMAT (30X, ‘AVERAGE RAINFALL FOR THE DAY(MM)I---' ;IS)
WRITE(2,11)(SUMLI(J)»J=1,24)

FORMAT(4X+10F12.4)
CONTINUE

STOP

END
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B. DESCRIPTION OF COMPUTER PROGRAMME DAILY.FOR

This programme-converts the daily rainfall data of
OR.G. Stations into hourly rainfall data in the ratio of
the hourly rainfall values of an appropriate S.R.R.G. sta-
tion for the day. The choice of the S.R.R.G. stations for
each 0.R.G. stafion has to be made by the user. Further
more the programme computes the average hourly rainfall
values in the catchment during the storm using Theissen
polygan method. The progrémme is written in FORTRAN-IV lang-
uage and run on VAX-11/780 digital computer system. The

main variables used in the programme are described below:

VARIABLE DESCRIPTION

NDAY No. of days

NSRRG No. of operational SRRG for the day

NORG No. of operational ORG for the day

WTONS Vector containing the Theissen Weights for
all the operational raingauge stations
(ORG + SRRG)

CHO Vector containing the SRRG No. of chosen

for different ORG station for the distri-
bution of daily rainfall

RORG Vector containing the ORG stations rain-
fall for the day

RSRRG Two dimensional array containing 24 values
of hourly rainfall at each SRRG stations
for the day

SUMI Vector containing 24 values of average

hourly rainfall for the day
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C. INPUT SPECIFICATIONS

The input file DAILY.DAT should contain the wvalues

for the following input 1lists in the specified format.

REC.No.  INPUT LISTS FORMAT REMARK
1 NDAY . FREE

2 NSRRG FREE

3 NORG FREE

4 (WTONS (J1,J=1, NTONS) FREE

5 (CHO(J) ,J=1, NORG) FREE

6 (RORG(J),J=1, NORG) FREE

7 ((RSRRG(J,K),J=1, 24), + FREE

K=1, NSRRG)
D. OUTPUR SPECIFICATIONS

After successful running of the programme DAILY.FOR
an output file DAILY.OUT will be ereated. This file will
‘have the values of the following output lists including

some no list parameters in the specified parameters.

REC.No.  QUTPUT LISTS FORMAT REMARK

1 Nil 30X, 'DAILY TO HOURLY CONVERSION
OF RAINFALL AND COMPUTATION OF
AVERAGE HOURLY RAINFALL'

2 Nil . 10X, 120('-")
3 I 4X, "ORGST.No.',10X, 'RAINFALL
OBS.FOR THE DAY(MM) :—', 15
4 (J,ROBG(J},J=1, 10X, 14, 10X, F15.2
NORG:)
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5 | K 30X, 'RAINFALL OBSERVED AT',
I3,'SRRG STATIONS (MM)'

6 (RSRRG(J,K),J=1 4X, 10F12.4
- 24) /
7 Nil 10X, "THEISSEN WEIGHTS OF ALL
THE STATIONS (0.R.G.+S.R.R.G)'
8 (WIONS(J),J=1  4X, 10F12.4 '
NTONS ) _
9 I 30X, ' AVERAGE RAINFALL FOR THE
DAY (MM): --—',J5
10 (SMI(J),J=1,24) 4X, 10F12.4
E. EXAMPLE

During a storm the following rainfall values were

observed on a day at five 0.R.G. stations:

O.R.G, Station No. Rainféll (mm)

65.3
23.2
171.0
42.0
30.4

Lo W N e

Two- S.R.R.G. were recording the rainfall on .that
day the recorded hourly rainfall values for the two S.R.R.G.

are given below:

Hourly rainfall data of S.R.R.G. No.1i
0000000000 25.7 0 0.1 1.0.6.0 1.3 0.0 0.0 0.305

- 0.1 1.0 24.4 0.2
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Hourly rainfall data of S.R.R.G. No. 2
000000O0O0O0.22.10.70.30.10.14.70.000000
0 1.7 9.0

Mass curve analysis was performed for the recorded
rainfall of each station. The mass curves of daiiy rainfall
for 0.R.G. stations were compared with that of the hourly
rainfall for S.R.R.G. stations and the following choice of

S.R.R.G. stations was made for different O.R.G. stationg:

0.R.G. Station No. 1 2 3 4 5
Chosen S.R.R.G. Station No. 1 2 1 2 1

Theissen Weights for all the raingauge stations are 0.1,
0.2, 0.15, 0.15, 0.10, 0.15 and 0.15 respectively. Here

first five values of Theissen Weights correspond to 0.R.G.

stations while the remaining two to S.R.R.G. stationms.

Find out the average hourly rainfall in the catchment

on the day.

(a) Input :
For the above example the structure of the input file

DAILY.DAT would be as follows:

1

2 .

5

0.1 0.2 ¢.15 0.15 0.10 0.15 0.15

1 2 1 2 1

65.3 23.2 171.0 42.0 30.4

0000000000 25,7 00.11.06.01.30.00.0

0.3 0.5 0.1 1.0 24.4 0.2
000000000.22.10.70.30.10.70.30.10.14.,70.0
000000 1.7 9.0
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(b)

Output :

ks

DAILY TD HOURLY CONVERSION OF RAINFALL AND COMPUTATION OF AVERAGE HOURLY RAINFALL

KRG ST, N RAINFALL OBS, FOR THE DAY(MM)I-- 1
1 45.30
2 L0
3 171,00
4 2.0
H 30.40
RAINFALL DBSERVED AT  15.R.R.G. STATIONS(NM)
040000 0.0000 09,0000 ¢.0000 0,0000 0.0000
25.7000 0.0000 0.1000 1.0000 6,0000 1.3000
0.1000 1,0000 24,4000 €.2000
RAINFALL OBSERVED AT  25.R.R.G. STATIONS(NM)
09600 0.0000 0.0000 0.0000 9.0000 0.0000
¢.7000 03000 0:1000 0.1000 4,7000 00000
4,0000 0.0000 1,7000 7.0000
THIESSEN NEIGHTS OF ALL THE STATIONS (0.R.B45.R.R.6)
0.1000 0.2000 0.1500 0.1500 0.1000 0.4900
AVERAGE RAINFALL FOR YHE DAY(NM}!---
0.0000 0.0000 6.0000 0.0000 0.0000 0.0000
19.3017 09,2187 0.1460 0.8041 7.8127 6.7305
0.073t 0.7312 19,0800 647038
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0.0000
n.om

0.0000
0.0000
0,1500

0.0000
0.000¢

4.0000
040000

0.0000
0.0000

0.0000
0,300

0.2000
0.0000

0.1458
0.2194

0.0000
o.m

2,1000
00000

1.5304
0,3454



