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ABSTRACT
Tank model is a simple conceptual rainfall-runoff model

developed in Japan by Sugawara (1967). This model is used

for daily runoff analysis for both humid and non humid basins
with continuous dail data generally for a period of three to
four years. Tank model for daily runoff analysis can also
be used with snowmelt component. The structure of tank model
applicable to humid basin consists of four tanks laid verti-
cally in series. However, 4 x 4 tank model is uséd for non-
humid basins by dividing them into four zones depending i
soil moisture content. First initial set of parameter values
of the model is finalised based on the procedure stated in
“this user manual for computer programme of the model. The
parameters along with the daily storm data are supplied as
input. The programme simulates outflow hydrographs. Six
hydrographs are plotted simultaneously viz., observed dis-
charge, output from the fourth tank, sum of outputs from

third and fourth tanks, sum.of output from second, third and
four£h tanks, sum of output from all the four tanks and final
simulated discharge in log scale against time in natural scale.
These hydrographs are compared with observed discharge hydro-
graph to find which runoff component plays main role in the
particular period. Calibration of parameters may be performed
by trial and error procedure. Values of each of the parameters
are successively changed and from comparison of fit of simula-
ted hydrograph with observed one, best fit parameter values

are ascertained. The parameters calibrated in this way lead
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to final model strucutre.

The programme has been implemented and testga on VAX-
11/780 system at National Institute of Hydrology,Roorkee. The
input and output specifications for the programme have been
described with an illustrative example. The programme can be
run on computers other than VAX-11/780 system having FORTRAN

compiler after making suitable software modifications.

This programme can be used for daily analysi& of
runoff for humid basin. However,some modifications in the

programme are required in order to use it For non-humid basin.
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L0 INTRODUCTION

Different rainfall-runoff models are in use in India
and various countries abroad for simulation of runoff. Tank
model is a simple conceptual rainfall-runoff model developed
in Japan by Sugawara (1967). The tank model for daily ana-
lysis considers four tanks with a structure of soil moisture
at the bottom of the top #ank.This model was used by Sugawara
to simulate the daily flow from humid basins of Japan, where
rainfall is high and distributed almost throughout the year
so that the soil always remains in near saturated condition.
But in India conditions differ widely ranging from arid to
very humid. The rainfall is not uniformly distributed through
out the year. The 4 x 4 tank model structure developed by
Sugawara is capable of considering such variation of soil
moisture in non-humid basin expreriencing long dry period by

dividing the basin generally into four zones.

2 0 § Purpose and Capabilities

The purpose of this user's manual is to provide guide-
lines for the users in order to run the computer programme of
tank model for daily analysis. The programme has been develc-
ped in FORTRAN IV language. It has been successfully imple-
mented and tested on VAX-11/780 system. This programme can be
used for the humid or non humid basin with or without snowy
region. The parameters of the model are calibrated by trial

and error method. The daily runoff can be predicted for



the given rainfall and daily evapotranspiration values using

the calibrated parameters.

32 Definitions of terminology

o Decreasing ratio

T Time constant

X Storage

Y Discharge

E Evaporation

AQ Coefficient for bottom outlet of top tank

(measure of infiltration rate from top strata)
Al,A2 Coefficient for first and second side outlets
of top tank ( measure of surface runoff rate

from top tank)

BO Coefficient for bottom outlet of second tank
Bl Coefficient for side outlet of second tank
Cco Coefficient for bottom outlet of third tank
ol Coefficient for side outlet of third tank
D1 Coefficient for side outlet of fourth tank

HAl,HA2 Head for first and second side outlets of top

tank (Measure of initial losses)

PS Saturation capacity of primary zone
SS Saturation capacity of secondary zone
XP Initial storage in primary zone
XS Initial storage in secondary zone
XA, XB, XC, XD Initial storage of top tank, second tank, third

tank and fourth tank respectively
il Transfer velocity of water from lower strata to

fulfil the primary soil moisture under capillary

action




m2 Transfer velocity of water from primary to
secondary soil moisture
1,Y2,Y¥3,Y4 Discharges respectively from top tank, second
tank, third tank and bottom tank
1,52,583,54 Ratio of area of different zones of the basin
(@35 Weight of precipitation

WE Weight of Discharge

13 Scope
The tank model programme for daily flow analysis requires
the observed daily rainfall at each ORG stations, corresponding
stations weights, daily Evaporation values etc. as input.
The programme estimates the following components and stores
in a disk file TANKDH.OUT.
if} gfggﬁgg gﬁgggtgagg each tank and the snow deposit
depths of each zones ( if snow option is used)
iii) Storage amount of each snow deposit tanks (if ISTANK=1)
iv) The free water (XF), primary soil moisture (XP),
Secondary soil moisture (XS), Observed monthly discharge
(Q) and calculated monthly discharge (QE)
V) Line printer output of the hydrographs where each symbol
corresponds as follows
* observed daily discharge
+ calculated daily discharge
sum of outputs from second,third and fourth tank
. Sum of output from third and fourth tanks

= output from the fourth tank

1l Scale point

T e L TR DL R



vi )

vii ')

Viii)

ix)

Observed mean daily discharge (MQ) and calculated mean
daily discharge (mm)

Monthly plot of MQ,MQE and DQ. DQ is calculated as
DQ = loge (MQE) - loge (MQ)

Each symbol in the plot corresponds as follows:

. DQ

* MO

+ MQE

I Scale points

SUM OF MQ and MQE in a year

Total sum of MQ and MQE for every year



2.0 PANK muuwniy FOR DAILY FLOW ANALYSIS

2.l General Description

2.1.1 For humid basin

Tht tank model is a simple conceptual rainfall-runoff
model developed by Sugwara (1967) to simulate the runoff of
a basin. The tank model, which was used by Sugawara for
daily analysis, is composed of several tanks laid vertically
in series representing soil moisture and groundwater in
different soil strata of the basin as shown in Figure 1.
Each tank has one side outlet and one bottom outlet except
the top tank which has two side outlets and the bottom tank
which does not have any bottom outlet. The top tank corres-
ponds to structure of ground surface and the discharge through
side outlets ( Y1 = YAl + YA2) represents the surface flow,
while the discharge through bottom outlet represents infil-
tration. Similarly, discharges through side outlets of
second, third and fourth tanks represent interflow (Y2), subr-
base flow (Y¥3) and base flow (Y4) respectively. The sum of
outflows through side outlets of four tanks (Y = Y1 +Y2 +Y3+ Y4X
represents total runoff from the basin. The HAl and HAZ2
represent the heads ( threshold levels ) of two side outlets
of top tank and are measures of initial losses. Similarly,
HB and HC are heads ( threshold levels) of side outlets of

second and third tanks respectively. Al,A2,Bl,Cl and D1 are
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discharge coefficients of bottom cutlets of top, second and
third tank respectively.

Rainfall is the input to the top tank. Water in all
the three tanks from top moves both horizontally and verti-
cally. Discharges through bottom outlet of the top tank is
the inflow to the second tank. Similarly, discharges throuc
bottom outlets of second and third tanks are the inflows to
the third tank and fourth tanks respectively. The model is
based on the assumption that the runoff at any instant from
each tank depends on the storage in the tank at that instant
and follows an exponential function.

If the basin is snowfed, the precipitation input is
modified in the programme to consider the snowmelt. However
in some basins, at the beginning of snowmelt in early snow-
melt season, the calculated hydrograph reflects a small peak
but in observed hydrograph this small peak does not appear.
The explanation of this fact is that the snowmelt water is
stored in a snow deposit and it is not supplied to ground
surface. A simple simulation of .ter storage ‘n snow deposi
will be an incomplete integral with long time constant.
However, such storage effect becomes unncessary soon after
the beginning of snowmelt, and we can get good results by
putting snowmelt directly into the tank model. Therefocre,
the time constant of the incomplete short integral must change
after a short while. This can be represented by a tank
model as shown in Figure 2. The important different point
of this model from the usual ones is that the position of the

upper outlet is variable i.e. it is proportional to the amount



of snow deposit. That means, when snow deposit is dry,
snowmelt water is stored in snow deposit and the water supply
to ground surface is very slow, but when snow deposit becomes
wet, i.e. ratio of water storage to solid snow deposit exceeds
some limit, water supply to ground surface becomes rapid.

To make such a model, SNOWl must be small and (SNOW1 + SNOW2)
must be nearer.to 1 (Figure 2).

The user gof this program must set ISTANK to 1, if this
snow deposit tank -is used, otherwise ISTANK must be set to
Zero.

In this program, SNOWO,SNOW1l, and SNOW2 are represented
by W0,Wl and W2 respectively. XSNOW is represented by Xw
user may completely omit snow option by setting ISNOW=0 in

the programme.

2.1.2 For Non-humid basin

For non humid basins which experience long dry periods,
the 4 x4 tank model is used for daily rainfall-runoff analysis.
Some part of such basins remain dry while the area near the
river remains wet. Percentage of dry area and wet area of
such basins do not remain constant all throughout the year.
As the dry season continues, the percentage of dry area to
the whole basin area continues to increase. When the rainy
season begins, the wet area that remained near the river
courses at the end of dry period starts to increase and
continues to grow till the rainy season contiues. Surface
runoff occurs only in wet area while in dry area all the

rainfall gets absorbed as soil moisture. Evaporation K from



the basin also varies depending on the variation of wet area.
To take into account such variations, the basin is devided
into number of zones and variation 1s accounted in.steps;
Generally the basin is devided in four zones,si,s2,83 and 5S4
as shown in Figure 3. For each zone four linear tanks in.
series are considered to represent surface flow, intermediate
flow, sub-base flow and base flow. Schematically, 4 x 4

tank model structure along slopping ground of a basin is

shown in Figure 4. Left side is the mountain side and right
side is the river side. Details of 4 x 4 tank model strucutre
is shown in Figure 5. Each zone is represented for simultation
by series of four tanks laid vertically with soil moisture
structure at the bottom of the tank. Series of four tanks

of first zone S1 is in parallel with that of the other three
zones S2,53,S4. The top tank of four zones are of identical
sEructure, similarly structure of all second tanks, structure
of all third tanks, structure of all fourth tanks are iden-
tical. The only difference in the structure of four zones
that may occur is in the structure of soil moisture (PS and

SSs values may be different) and zonal areas.

In this model free water moves in two directions;
horizantally and vertically. Each tank receives water from
the upper tank of the same zone or from the mountain side
tank of the same strata and transfer water to the lower tank
of the same zone or to the river side tank of the same strata.
The top tank of each zone receives rainwater as input. Another
important water transfer is transfer to soil moisture from

lower free water by capillary action.



FIG.4— 4 X 4 TANK MODEL ALONG A SLOPING GROUND
OF A BASIN
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When the dry season comes, ifree water of the highest zone
decreases faster than that of the other zones due to water
transfer to lower zones. After depletion of free water, soil
moisture begins to decrease. Due to these depletions, the
highest zone becomes dry earliest and then the second zone,

the third zone and fourth zone. When the rainy season comes,
in the opposite way the lowest zone becomes saturated first
and then the second zone, the third zone and fourth zone.

Areal ratio of zones S1:52:53:54 is an important parameter
in this modei. These ratios can be determined if the detailed
information regarding hydrological, topographical and geological
characteristics of the basin are available. If no such .
information is available, the ratio can be determined by trial

and error method.

2.2 Data Requirements
Following inputs are necessary for running the computer

programme of daily analysis model.

(a) Data for the storm

(1) Year and month of beginning and end of data Number of
rainfall stations |

(2) Catchment area in sg.km.

(3) Name of basin

(4) Observed discharge value of first year

(5) Daily evapotranspiration data of first year (If option
IEVAP=1)

(6) Observed precipitation values for first year for first

12



station, second station and so on. Serial (4) ,{5) and

(6) are repeated for subsequent years.

(7) Monthly mean of daily evapotranspiration value (If

option IEVAP=0)

(b) Initial Parameter values
(1) Primary and secondary soil moisture depth (PS & SS)
(2) Coefficient of discharge and initial loss heads of top

tank, second tank, third tank and fourth tank.

(3) CP,WE and LAG of each rainfall station.

(4) Transfer velocity of water Tl and T2

(5) Initial storage dor each tank

() Following are to be defined for the output

(1) Number of graphs to be plotted, number of scale points,

range of plot, maximum and minimum value to be plotted

(2) Scale points to define
(3) Output format to be supplied
23 Analysis

2.3.1 Daily analysis procedure using Tank Model for
humid basin

Following are main points to be followed for analysis

and selecting initial parameter values for first trial run to
start the calibration process of the tank model for daily

analysis.

(1) Length of data - A minimum of three to four years conti-

nuous daily discharge, rainfall and evapotranspiration

13




following

data are necessary. A period of ten years continuous
data containing both wet year and dry year is a good
choice.

Hydrograph plotting- observed discharge data are

plotted in logarithmic scale against time in natural

scale. A rough estimation of time constant of
runoff, TC, is made from recession slope of the flow
hydrographs.

Initial Tank model parameters- Decreasing ratio a
is calculated as 1/TC. From the value of 4 the
discharge coefficients and initial losses are cal-
culated for top tank, second tank and third tank

using the equations

A0 = Al = A2 I o e
B0 = Bl = a/10
G0 = ¢l = a/50

The values of initial losses are selected from the

ranges.
HAl = 0=~15 (mm),HA2 = 15 ~ 40 (mm)
HA3 = 40~60 (mm), HB = 5 ~ 15 (mm)
HC = 5~ 15 (mm)

Input precipitation- weighted mean values of the
rainfall stations for the basin are generally consi-
dered .Forsimplicity simple mean of rainfall stations

may also be considered.

Time Lag (LAG)- Unit of time lag is one day. Initi

time lag is considered to be zero.

14



(6) Evapotranspiration (E) - If observed evaporation data are
available from number of stations within the basin or near the
basin, then mean daily evapotranspiration values are

computed and used for analysis. If no such data are available
for the period under consideration monthly mean of daily evapo-

transpiration value for that region may be used.

(7) Initial storage (XA,XB,XC,XD) - Initial amount of

storage of the fourth tank can be decided from long duration of
dry period. For first trial, initial value of storage for
other tanks may be set to zero.

(8) Correction Factor for Precipitation - For initial trial,
the values of correction factors (CP & WE) are usually
considered as 1.0

Main steps to be followed in calibration are as follows:

(1) Observing and comparing the calculated and observed
hydrographs, if it is found that nth runoff component takes

the main part then the parameter of nth tank is adjusted.

(ii) If the parameter of side outlet is increased and that of
bottom outlet is decreased of the nth tank keeping their sum
unchanged then the amount of discharge increases without
changing the form of the hydrograph and vice versa.

(iii) If both the parameters of side outlet and bottom outlet
of nth tank are increased then the recession slope corresponding
to nth tank becomes steeper.

(iv) If the parameter of top side outlet of top tank is
decreased and that of lower outlet is increased then hydrograph

of large flood becomes steeper whereas for smaller flood it

becomes smoother. i

"



(v) The positions of the side outlets ,determined by the
parameters HAl,HA2,HA3,HB and HC, are useful for representing
initial losses of surface flow, interflow and baseflow.

(vi) After obtaining fairly good result by adjusting the
above stated parameters, calibration of the weights of rain-
fall station begins.

(vii) When there are no. of rainfall stations and data of
each rainfall stations are considered as a part of the input,
then on comparing the simulated hydrograph with observed one
suitable time lags are provided to the stations depending on
the distance of rainfall stations from the observed discharge

site.

(viii) Usually same amount of initial storages are considered
But depending on antecedent rainfall and soil moisture condi-
tion different initial storages may be considered subject to

further adjustment.

(ix) Correction factor for the precipitation is provided
when the depth of calculated discharge differs considerably
from the observed one. Generally same value of correction
factor is provided to all precipitation stations. But in some
cases, it becomes necessary to provide different correction
factors to different precipitation stations depending on its
topographic location, orogréphic effect etc.

(x) Correction factor for channel deformation is also
provided depending on thelsituation. (Channel deformation is
not considered in this programme) .

(x1) During c¢alibration it is very important to keep in min

16




that parameters are to he changed and adijusted one by one in
successive trials. Usually it is better to adjust the top

tank first, then the second tank, the third tank and sc on.
But in case of significant difference between calculated and
actual base discharge, the parameter corresponding to fourth
tank regquires to be adjusted first.

(xii) It is important to make a well balanced general outline

first and then fine adjustments are to be made.

2.3.2 Daily Analysis procedure using tank
model for non-humid basin

Daily analysis for non-humid basin is performed using
4 x 4 tank model for which the analysis procedure is guite
similar to that of ‘daily analysis model for humid basin as = -_

stated in 2.3.1. Additional points to be followed are

(i) Different values of primary and secondary soil moisture
may be considered for each zone depending on the situation.
(3d) Aerial ratio of zones S1:5S2:S3:54 is an important
parameter in this model. These ratios can be determined if
the detailed informations, regarding drainage area, topography
vegetation and soil of the basin are available. If no such
informations are available, the ratio can be determined by
trial and error. Usually for convenience of taking different
trials, the ratios of areas are assumed to be in geometrical

progression.

2.4 Advantages and limitations

Main advantages of the Tank Model are

17




(i) It 1s simple in its form and to some extent it has
reasonably physical meaning corresponding to the zonal struc-

ture of ground water.

() It can represent the non-linear character of surface
runoff.
(1ii) It can represent several components of runoff, each

of the components having its own half life but from non
linear character of this model the values of the half periods
are not definite.

(iv) Input (rainfall) is distributed to each of the compo-
nents automatically by this non linear structure.

(v) Runoff components from lower tanks are smoothened

in shape and the time lags are given to them automatically.
(vi) Data requirements are comparatively small and

(vii) The model can also suitably be applied to basins

experiencing snowmelt runoff.

There are some limitations for using this programme. These

limitatiSns are as follows:

(1) Number of rainfall stations (NP) are less than 11.

facd) Number of zone (IZONE) are less than 7.

(iii) Basin name (ANAME) are less than 40 characters.

(iv) Rainfall station name (PNAME) are less than 16
characters. Only first 8 characters is output.

(v) Number of scale points in the hydrograph plotting are
less than 6.

(vii) No. of printing positions in the line printer are less

than 132.
(ix) No. of graphs in the hydrographs plotting are less than 6.

18



3.0 RECOMMENDATIONS

The programme TANKDH.FOR can be used for daily flow ana-
lysis using tank model for humid or snowfed
basins with no éonsideration for river channel deformations.
The programe was developed by Sugawara in Japan and it has
been implemented and tested at National Institute of Hydrology,
Roorkee on VAX-11/780 Computer system which is a 32-bit
machine. The programme occupies the larger part of the computer
storage due to data represented by DIMENSION P (366,10),
TMIN (366,10), and TMAX(366,10). If the user of this programme
want to decrease the required storage capacity, decrease the
number of rainfall stations at first, if possible. In case
more than 10 stations are to be used, user may accordingly
modify the DIMENSION statements. The execution time for the
programme is different due to the number of rainfall stations
(NP) and the number of years of data (NYEAR). The programme
may run on other computer system, having FORTRAN compilerx,

after suitable modifications as per the software requirements

of the system.

The programme may also be used for non-humid basin

with some modifications.
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APPENDIX - I

DETAILS OF COMPUTER PROGRAMME FOR TANK
MODEL FOR DAILY FLOW ANALYSIS
A. DESCRIPTION OF COMPUTER PROGRAMME
The computer programme TANKDH.FOR is developed in
fORTRAN - IV language and it has been implemented and teste
on VAX-11/780 computer system. The programme consists main
programme and ten subroutines. The subroutines are called

within the main programme whenever they are required.

I. Main Programme: (A) The daily flow analysis usir

this programme is performed in the following steps.

1. File reference numbers, 5 and 6, are set for input and
output.

2. An intermediate file SCR.DAT is created for storing
various input informétion at file reference number DSC.
As soon as the execution is over, this file is deleted.
"DATAFL" is the subroutine which inputs various data
from the file TANKDH.DAT(5) and stores these data into

* the file ARC.DAT.
Various parameters are input from the file TANKDH.DAT
and printed in file TANKDH.OUT in order to check.
Percent ratios (WE(K) )for the weights for the rainfall
stations are obtained.
IF NIVL is equal to 1, NITR is set to 4 (Tank model
calculation is done three times before normal calcula-

tions in order to get initial storages for four tanks).

I-1/64



10.

11.

120

13.

14.

157

16.
g7 45
18.
19.
20.
21.
22.

23.

24.

Various data are initialized to zero.

Number of years (NY) from FYEAR are calculated.

Leap year consideration is done

Observed discharge data for one year are read

If IEVAP=1 , daily evapo (transi)pration data for one
year are read

Precipitation data(one year) for NP stations are read
If ISNOW=1l, daily maximum and minimum temperature data
(one year) for NP stations are read

Tail data of QA,QB,QC and QD are transmitted to the
beginning of array in order to cope with time lag.
Variou; data are initilized to zero.

Brlte.Headings. IF NM(NR) is not equal to NITR,this
writing is skipped.

Consideration in case that the first month is not equal
to 1 or the last month is not equal to 12 is done.
Thawing constant at first day of each month and value
for interpolation are obtained.

Precipitation is adjusted using rainfall station weight.
IF ISNOW=1l, steps (21) to (22) are skipped.

Snowmelt calculation with or without snow deposit

tank is done calling the subroutine ' ZONES' or "ZONE"
Thawing constant for next day is obtained. Snow deposits
are accummulated.

EvapdtransPiration is subracted through the subroitine
"EVPTRW"

Tank model calculation for one day is performed through

subroutines "TANKSM" and "TANKB" and output discharge

I-2/64




26.
27.
28.
29.

30.

31.

32,

33.

'34.

35.

36.

from each ocutlet is obitained.

Irrigation effect, if any, is considered using the sub-
routine " IRRIG".

Weighted discharge value from each outlet is calculated.
Steps (19) to (26) are repeated for NP times.

Monthly discharge data are obtained

Steps (19) to (28) are repeated for one month

Various results are printed, and monthly and yearly data
are obtained. If NM is not equal to NITR, these are
skipped.

Step (18) to (30) are repeated for 12 months.

Yearly data and varioﬁs hydrographs are printed. The
hydrographs are plotted with the help of a subroutine

" HYDRGR". If NM is not equal to NITR, this printing is
skipped.

Step (8) to (32) are repeated for (LYEAR- FYEAR+1l) times.
If INVL=1] and NM is not equal to NITR the initial storages
for every tanks are obtained using the subroutine "INVAL 3"
Step (7) to (34) are repeated for NITR times

Monthly data are plotted using the subroutine "PLOTM"
Desecriptions of the variables used in the programme:-
Various variable/ constants used in the programme are

described below:

V ARIABLE DESCRIPTION
FMONTH First Month
FYEAR First Year
LMONTH Last month
LYEAR ‘Last year

I-3/64




NP
ISNOW
IEVAP
AREA
ANAME

YEAR

PNAME

TMAX

TMIN

EVAP

sl
S2
HAL
HA2
AQ
Al
A2

HB1

No. of rainfall stations

Switch for snow consideration

Switch for evapotranspiration data type
Catchment area (Km ** 2)

Basin area name

Year

A vector containing daily observed discharge
values in m**3/S during one year

Rainfall station name

A matrix containing daily observed precipi-
tation for different rainfall stations
during different vears.

A matrix contaiﬁing daily observed maximum
temperature for different stations during |
different years

A matrix containing daily observed maximum
temperature for different stations during
different years

A vector containing the evapotranspiration
values during a year.

Primary soil moisture Depth

Secondary soil Moisture Depth

First side outlet height of top tank
Second outlet height of top tank
Infiltration coefficient of top tank
Discharge coefficient for HAL

Discharge coefficient for HA2

Side outlet height of second tank

I-4/64




Bu

Bl
HC1
co
Cl
HD1
DO

D1

K1

K2

CP (K)

WE (K)

LAG (K)

INVL

ISTANK

QO

IZONE
SMLT (M)

CM (M)

Infiltration coefficient of second tank
Discharge coefficient for HBI1

Side outlet height of third tank
Infiltration coefficient of third tank
Discharge coefficient for HC1l

Side outlet height of fourth tank
Infiltration coefficient of fourth tank
Discharge coefficient for HD1

Vector containing daily evapotranspiration
values for each month (If IEVAP is equal to
Zero)

Water supply rate from lower tanks to primar

501l moisture

Wate.. exchange rate between primary and
secondary soil moisture

Weight for precipitation of Kth rainfall
station

Weight for discharge of kth rainfall station
Time lag for Kth rainfall station

SWITCH in order to use the subroutine INVAL3
(If INVAL=1, use the subroutine INVAL3,other-
wise set INVL=0)

If snow deposit tank is used =1,otherwise=0
Adding constant for logarithmic calculation
of data which have zerc value

Number of zone ( If I3NOW=1)

Thawing constant for each month (If ISNOW=1)

Weight for precipitation cf Mth month (if
ISNOW=1)
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PD(IZ,K)

ZA(IZ,K)

TW (K)

TO (K)

TD (K)
XW(IZ,K)

W0

Wl

W2

NPLOT
NSCAL
LY

YMIN
YMAX
SCAL (NX)
GREFMT
IRMS

IRME

WEIGHT for precipitation of IZth zone in Kth
rainfall station ( If ISNOW=1)

Area of IZth zone in Kth rainfall station
(If IsNOwW=1)

Weights in formula

TW(K) * TMAX + (1-TW(K))*TMIN (If ISNOW=1)

Temperature correction factor TO in formula
TI = T - (I%Z-1) *TD+T0 (If ISNOW=1)

Temperature decreasing constant TD of above formula(If ISNOW=
Initial storage of snow deposit tank for

IZth zone in Kth station

Coefficient for determining height of second
outlet in snow deposit tank

Discharge coefficient of first outlet in snow
deposit tank

Discharge coefficient of second outlet in snow
deposit tank

Number of Graphs plotted

Number of scale point

Number of characters in one line

Minimum value to be plotted

Maximum value to be plotted

Plotting value for NXth scale point

Format specification for :'plotting

First month for Irrigation

Last month for Irrigation
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(a) SUBROUTINE DATAFL (MT,DSC)

This subroutine is used for storing data into temporary
disk file SCR.DAT from the other disk file TANKDH.DAT. The
main programme extracts the input from the file SCR.DAT during
the execution. As soon as execution is over the file SCR.DAT
is deleted. Here arguments are file reference nos.

The data read from disk file TANKDH.DAT are as follows:

NO. INPUT LIST FORMAT
1. FYEAR,FMONTH,LYEAR,LMONTH, NP, 1018
ISNOW, IEVP
2.  AREA F10.0
3.  ANAME 10A 4
4.  YEAR 16X, 18
5. (Q(I),I=IS,IE) 10 F8.1
6. (E(I),I=1,366 (2(10F6.1/ ),11F6.1)
i (PNAME (J,K) ,J=1,4) ,K=1,NP) 474,18
YEAR
8. (P(I),I=IS,IE) (2(10F6.1/) ,11F6.1)
9.  YEAR 16X, 18
10s  (T(L)»I=IS,IE) '(2(10F6.1/) ,11F6.1)

NOTE: (i) IF IEVAP is equal to zero, the input lists correspon-
ding to S1.No.6 will be skipped

(ii) IF ISNOW is equal to zero, the input lists correspondi
to S1.No.9 and 10 will be skipped.

The data stored into temporary disk file SCR.DAT are as

follows:
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No OUTPUT LIST FORMAT

1. (Q(I),I=1,366) FREE
25 (E(I),I=1,366) FREE
3. (P(I),I=1,366) FREE
4. (T(I),I=1,366) FREE

NOTE: (i) If IEVAP is equal to zero, the output lists corres-
ponding to Sl1.No.2 will not be stored in the file SCAR.DAT
(ii) If ISNOW is equal to zero, the output lists
corresponding to S1.No.4 will not be stored in the file
SCAR. DAT
(1ii) In case, if there is some thing wrong in the
data, a message " Some thing wrong in data" will be written
in the file TANKDH.OUT and exzecution of the programme will

be stopped.

(b) SUBROUTINE EVAPTRW(EV,K1,K2,S1,S2,XA,XS,XB,XC,XD)

This subfoutinecextracts evapotranspiration and cal-
culates the transfer values from lower tank to upper tank and
between primary and secondary soil moistures, the variables

used as arguments are:

Kl Water supply rate from lower tanks to primary soil
moisture
K2 Water exchanges rate between primary and secondary

soil moisture
S1 Primary soil moisture depth
S2 Secondary soil moisture depth
XA, XB,XC,XD 1Initial storage of top tank,second tank, third

tank and fourth tank respectively
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XS

{ic)

Initial storage of secondary soil moisture

SUBROUTINE TANKSM (P,XA,Y2,Y1,Y0,HAl,HA2,S1,A0,Al,A2)

This subroutine is used for the computation of the tc

tank with soil moisture structure. The variables used as

arguments are

P

XA

Y2

YT

YO0

HAL

HA2

Sl

AQ

Al

P

X

Y

YO

H1

BO

Average precipitation for a day

Initial storage of top tank

Discharge from the second side outlet of top tank
Discharge from the first side outlet of the top tank
Infiltration from the first tank

First side outlet height of top tank

Second side outlet height of top tank

Primary soil moisture depth

Infiltration coefficient of top tank

Discharge coefficient for HAL

Discharge coefficient for HA2

SUBROUTINE TANKB (P,X,Y,Y0,H1,B0,Bl)

This subroutine is used for calculation of 2nd,3rd and

4th tanks which has only one side outlet. The variables used

as arguments are:

Infiltration from the first tank

torage of second tank

Discharge from the side outlet of second tank
Infiltration from the second tank

Side outlet height of second tank

Coefficient of discharge through bottom outlet of second

tank (measure of percolation)
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Bl Ceofficient of discharge through side outlet of second
tank (measure of percolation)

NOTE: The SUBROUTINE TANKB is also used for the calculation

of third and fourth tank.

(e) SUBROUTINE IRRIG (W,Y,XC)

This subroutine treats the irrigatior 2ffect. The

variables as arguments are:

W Irrigation data for a day
¥ Net daily discharge after substracting the
irrigation water
XC Storage water in third tank
(£) SUBROUTINE PLOTM ( FYEAR,FMONTH,LYEAR,LMONTH,NY,MQ,
MOE,DQ,Q0) :- This subroutine is used for the plotting

of monthly data. The variables as arguments are :

FYEAR FIRST YEAR

FMONTH FIRST MONTH

LYEAR LAST YEAR

LMONTH LAST MONTH

NY No. of years

MQ Observed mean daily discharge (mm) in a month

of a year
MQE Calculated mean daily discharge (mm) in a

month of a year

Do It is calculated as
log (MQE) - log (MQ)
Q0 Adding constant for logarithmic calculation

of data which have zero value
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(g) SUBROUTINE INVAL3 (N,NP,XA,XS,XB,XC,XD)

This subroutine determines the initial storage of four

tanks and of secondary soil moisture. The variables used as

arguments are :

N Dummy constant
NP No. of rainfall stations
XA Storage of top tank
XS Storage of secondary soil moisture
XB Storage of second tank
XC Storage of third tank
XD Storage of fourth tank
(h) SUBROUTINE ZONES (IZONE,SMELT,PX,TMAX ,TIMIN,TW,TO,TD,
CM, PD, ZA, SNOW, PY, SK, W0, W1 ,W2, XW)

This 1s the subroutine for computing the precipitation

modified by

melted snow and the snow deposit with snow deposit

tank. The variables used as arguments are:

IZONE

SMELT

PX

TMAX

TMIN

TW

TO

TD

CM

PD

Number of zone

Thawing constant for each month

Weighted precipitation

Observed maximum temperature

Observed minimum temperature

Weights in formula TW * TMAX + (1-TW)*TMIN
Temperature correction factor

Temperature decreasing constant

Weight for precipitation for a month

Matrix containing the values of precipitation!

of different zone at different rainfall stations
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ZA

SNOW
By
SK

wo

Wl

W2

XW

(1)

A matrix containing area of different zones at
different rainfall station

Snow deposit of each zone for each rainfall station.
Input quantity into first tank

Accumulated snow deposit

Coefficient of determining height between second
outlet and first outlet in snow deposit tank
Coefficient of discharge of second outlet
Coefficient of discharge of first outlet

Storage of snow deposit tank for each zone and each

rainfall station

SUBROUTINE ZONE (IZONE,SMELT,PX,TMAX,TMIN,TW,TO0,TD,
CM, PD, ZA, SNOW, PY, SK)

This is the subroutine for calculating the precipi-

tation modified by melted snow and the snow deposit tank.

The variables used as arguments are already described as for

SUBROUTINE ZONES

(3)

discharge
arguments
ISNOW
YEAR

MS

ME

QA

SUBROUTINE HYDRGR (ISNOW,YEAR,MS,ME,Q,QA,QB,QC,QD,
ST,NP,P, IEVAP,E,QO0)

This subroutine is used for graph plotting of daily
hydrograph and other data. The variables used as
are:

Switch for snow consideration

Year

Starting month

End Month

Daily observed discharge values during the year

Storage for top tank
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OB Storage for second tank

QC Storage for third tank
QD Storage for fourth tank
ST Weighted snow deposits
NP No. of rainfall stations
P Observed precipitation

IEVAP Switch for evapotranspiration data type
E Daily evaporation
Q0 Adding constant for logarithmic calculation of data

which has zero wvalue.
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v TNFUT SPECIFICATIONS

The ipput lists and their seecifications which are to be sﬁplied
throudh an ineut file TANKDH.DAT ared

INFUT LISTS

FYEAR s FMONTHs LYEAR »
LHONTH y NF s TSNOW TE-
VAR

AREA

ANAME

YEAR

(BCI) s I=I5+IE)
(E(T)2I=15yIE)
((FNAME(JsK)yJ=1,4)
+R=1NF )+ YEAR
(F(I)+I=I5+IE)

YEAR

(T I=15 IE)
81452
HALsHAZ s AD1ALSAZ
HE1sROsE1

HC1,C0,C1

HIVE ¢ T804 11
(E(M) s M=1412)

KisK2
(CF(K)sK=14NF}
THECK ) sK=1:NF)
(LAGLR) sK=1+NF)
THYL » ISTANK

T

TZONE
(SMLT(H) 1 M=1512)
(CHIH)sH=1412)
((POCIZeK) 2 0Z=1s
[ZOHE )Y sR=19NF)
(CZRLITHR) e I2=10
[ZONE) sK=14NF)
(THORY e TOCR) o TOCRD 9
K=1:NF)
{{XWITZsRD v IZ=1
IZDNE} sK=1sNF)
WOsW1: W2

(XALK 1 XSCK) s XBOKD 5
ACIR) o XTHEK ) e K=1oNF)
({SNDWITZK) s I2=1y
LZONE) sK=1+NF)

NFLDTyNSCAL LYy YHINY

THAX

FORMAT

1018

F10.0
10A4
16Xy 18
10F8. 1

12(10F6,1/)011F6.1)

An4,18

(2010F6,1/)911F6,1)
16X,18

(2010F6,1/)911F6.1)

10F8.0

10F8.0

10F8.0

10F8.0

1GFB.0

12F6:0

10F8.0

10F8.0

10F8.0

1018

1018

10F8.0

1018

12F6.0

127640

10F8.0

10F8.0

10F8.0

10F8.0

10F8.0
10F8.0

10FB.0

31852F8,0
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REMARK

Skip inFut lists
from no.9 to 10
if ISNOW=0.Rereat
no. 4 to 10 for
gach wear

Skir input list
no.16 if IEVAF is
not eauzl to zero

Skir inrFut lists
from no.23 to 30
if ISNOW=0

Skip input list no.
2 if ISNOW is not
eaual to 1




i (HCALCNX) s NX=1yNSCAL) 10FB.0

3% GRFmT

345 YANWSs IRMEFHTR 2I1814Xy4A4 Skir inFut list noe

37 (AMIM) P (RR(TIsMI e I=10 FHTR 36 and 37 if irrigat
IE} ion is not considered

NOTE S -

i1y The input lists noyl to 10 are in SUBROUTINE DATAFL
(ii} The inFut liste no.dl to 37 are in MAIN PROGRAMME

L=15764



C. OUFUT SPECIFICATIONS

The output file TANKDH,OUT consists the velues of the
followind outrut lists in the seecified farmsti

ND. OUFUT LISTS

1 ANAMEINVL, 00, ISTANK

2  FYEARsFMONTHsLYEARy
LMONTH s NF 5 Y SNOW» IEVAF
sAREA

I S1:52/HAL/HAZ AD AL

1A2

4 HE1+B0.B1sHCL1,CO4CY
sHIL 00111

FORMAT

1H1,10A4// 16Xy INVL  + 110
18Xy ‘RO 9F10, 294X " ISTANK'
1110

170 IH sSXs ‘FYEAR 4Ky
"FHONTH’ 15X ‘LYEAR ' 14X
SLBONTH” + 8%y ‘NP y5Xy " ISNOW’
5%y "TEVAP #BXs "AREA"/1H
110+F12,2

1HD 98Xy “S17 98Xy "527y7Xs "HAL'
r 7%y "HAZ' +BXs 'AD’ 1BXy "A174BX
v A2 /1H #4F10,043F10.4

1HO« 7 "HR1 7 ¢ BXs RO’ +8Xy "BL’
1 7Xs "HC1/ yBXy "CO" 48Xy 'C1°
s ‘HOM *#8Xs 'DO7 98X D1’ /3¢

5 (AWM sM=1012)s
(E(H) o M=1412)
6 K1sK2
7 (CROK) eK=1sNP?
B (WECK)sK=1:NF)
9 (LAG(K)1K=1s1NF)
10 TZ0NE
(1 (AMOM) eM=1,12)
(GMLT{H) sh=1912)
12 Title
13 (PDEIZeK) o I2=1
[ZOWE)
14 (ZAUIZsK) s T2=1
1/0NE )
15 (TMCR) $TOK) £ TDERY)
16 Title
7 ((XW(IZsK) o IZ=1s
[70NE) pR=19NF)
13 WhsRisW2
19 Title
20 (XALKI e XS(K)sXELK) s
XCOR) e XIiKy s R=1NF)
21 CISNOWCTZaR e )2=10

TZCNEY sR=1 e NP}

IH +F10,092F10,4)

THO s 7X s 12(SXsA3)/8Xs 'E"y
12F8,2

1HO 98X s ‘K17 ¢8Xs ‘K27 /1H »
2F1041

1HO 18X ‘TR /(5Xr10F10.2)
1HO8Xs “WE' /(35X 10F10,2)
THO» 7%y "LAG /1H 10110
[HGySXs " TZONE +5X5T10
THO 7Y s 12(5%1AT) /4Xs
SMLT 5 12F8.2

1HO¢8X s “PTY 938Xy “ZA" 143X
9 T 9BXy ' TO ¥ 58X ' TD'
7Xr4F8. 2

Hts 46X 5458, 2

{Ht 86Xy 3F10,2
LHO+ BXy “XW*
TXr4F8. 2

THD«SX s "HO yFB 202X W1’
1FB. 292Xy “W274FB.2

THOP8X s XA #BXy "XS 48Xy ' XB'
VB AC 98Ky /X0 5 10X, TSNDW’
1H +5F10.0

1H+160X26F8.0
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No.g ourut lis
ts will be ski
rred 1f IEVAF
15 not eauzl
to zero

The outrut lists
from no.10 to 18
Wwill be skipred
if ISNOW=0

The ourut list
na.13 to 15 will
be rereated for
K=1 to NP

The outrut lists
from no.lé to 18
will be skirred

if ISTANK=0

The outrut list no.
21 will be skipped



~a
(%)

-

3 (Pi3 Fad

ra P
i

6

Tt
= Ol

ed T

MELOT o HMSCAL s LY e YHINY
T (SDALINK) s NX=15
MHCAL

GREHT

Titie
(AMCHD (BRI M) 121
1E) sM=TRAS: [RME

RHEME < YEAR

ANAME» YEAR

AR SR E0E

(EHANE (aK) s =102
KFy 2P XSOK) 9 XB(R) »
XECK) o XD(K)

(PNAME(JsK) e J=142)
X XF o A5 LK) g XBK)
ACCRY o XDE Y s (SNOW(T s
K} [=1:I70NE)

(FMAME(JsK) s J=142)
XF s R XSOR ) XBIK )y
AR« XTHK) o XWOKD 5
(ONDW s R) 7 =1,
[Z0NE)

Y@y ¥0OE

IYR

Aty {TPRECCK) 1K=1/NF)
1ECI) o (FLOTLI) s I=1 s
219 I8Ty (RRUF (L) +L=
1:Y3

Al (IPREC(K) 1K=17NF)
y(PLOT(I)+1=1+2)
yI8Ty (GEUF(L)sL=
1elY2

1HOSXs “NPLOT? »5Xs 'NSCAL” »
EXr LY/ s6Xs "YHIN' 16Xy

"YHAX 14X ‘SCAL'/1H 3110

f2F10, 212X 5F8, 2

THO y 5% ' GRFMT/7X» 1044
THOy “ TRE1GATION”

1HO 4%y A3 Xy 20F5,2/12X

1H1710A4/1HO s 1455 /0 »
SXyQE’ $ 13Xy "XF ' 9 3%y “XF’
RN ER0 CRRIERD AT ) E10 (N

v 30y " UT g 4y (W 3X TENOWS
tHLr20A4/1HO P T4:5X 'Ry
bt T e R { SR ¢ O (i
13X XE 93Xy P YR 94Xy XL

v A%y “AD 9 3Xy “5NOW’

AT 2FT ]

1Hs 20X, 204 4F5 00 14F6,0

THe 20X 7 2A4,4F5, 00 14F 5,0

TH 20X 2A454F5, 0s 14F6.C

1HO»4Xs2F 741

1H +14
GRFHT

GREHT
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if ISNOW is not
eauzl to one

The outeut list no.
24 and 25 will be
skierped if irrid
ation ortion is
not used

The outrut list
no.26 will be
skirrad 1f ISTANK
=0

The outrut list
no:27 will be
skipped if ISTANK
is not eaual to
Zero

The outreut list
no+28 will be
rrinted for M=

1 to NE

The outrut list
nos 29 will be
skirped if TSNOW
=1

The outrut list
nos 30 will be
skirred 1if ISNOW
NE 1 and ISTANK
E0 1

The outrut list
nos 31 will be
skirred if TSNOW
NE 1 and ISTANK
NE 1

The outrut list
noy 29 to 31 will
be printed for K=1
to NP

The ourut list no.
34 will be skirred
if ISNOW=0 or
TEVAP=0

The ourut list no.
I5 will be skirred
if ISNOW=0 or
TEVAF NE ©



i

37

38

39

40

41

)
L

43

AMy (IPREC(K) 2K=1sNF)
tECD) o {FLOTCT) # I=1y
232 (GBUF(L)yL=

1ilY)

AMy (IPREC(K) sK=1,NF)
s (FLOT(I) 5 1=142) s

y (GRUF (L) L=1+LY)

Title

AMCMON) s HR (M N) 5
MOE(MsN) (DRCHIN) ¢
(GBUF (L) sL=1+LE)
AMCMOND » (GBUF (L)
L=1,LE)

YEAR

EMAy SMAE

SSMQ, SSHOE

NOTE:-

(i) Duteut lists no. 1 to 32 are in MAIN PROGRAMME

GRFNT

GRFHT

tHL »/13Xs"MQ" 55Xy "MAE’

E801[1 4
oArA3s3F7.25100A1

6X1A3s’ X X
¥ ‘910041
1Hts14
JXs'YEAR'#2F7.2/
1HOs3Xs ' TOTAL s2F7,2

The cuput list no.
36 will be skipped
if ISNOW NE O or
TEVAP=0 and ISNODW=(
The ourut list no.
37 will be skirred
if ISNOW NE 0 or
IEVAP NE 0 and
T5NOW=0

The ourut list no.
34 to 37 will be
rrinted for J=N§ tc
NE

The outeut list no.
19 will be skirred
if DR(MsN)=-999

The ourut list no.
40 will be skirred
if DO(MsN) NE -999

(ii) Outeut lists no.33 to 37 are in SUBROUTINE HYDRGR

(iii) Duteut lists no.38 to 43 are in SUBROUTINE PLOTH

(iv) Outeut files crested at files reference no.2 and 20 are
ytilized for intermediate comrutations.As soon as
the execution is over these files are automatically

deleted.
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D. COMPUTER PROGRAMME

THIS IS THE DAILY RUNOFF ANALYSIS PROGRAM BASED OM THE SERIES
STORAGE-TYPE MODEL WHICH IS CALLED “Thnk MODEL.

THIS PROGRAM IS FOR THE ARID (OR SEMI-ARIDD AND SNOWY REGIONs
S0 CONSIDERS SNOM-MELT AND SCIL-MOISTURE.

AT FIKSTy CHANGE DATA 3ET REFERENCE NUMBERS T APFROPRIATE
NUMBERS FOR YOUR INSTLATION.

AKD CHECK THE GIFFERENCE OF THE INTERNAL CHARACTER
REPRESENTATIONy ESFECIALLY NUMBE® OF RITS FER CHARACTER. SZTWEEN
YOUR COMPUTER AMD THIS COARUTER fVAX-11/7800.

tYAX-11/780 1 WORD CONSISTS FOUR CHARACTERS)

THE OBSERVED PRECIFITATIONy DISCHARGE AND TERFERATURE ARE STOREL
ON THE DISK THROUGH A FILE. (SUAL SETU- IN FHIS FILE IS AS FOLLL ™4
k FYEAR (FIRST YEAR): FMONTH (FIRGT MONTH)» LYEAR (LAST YEAR).
LHONTH (LAST MONTH)s NP (HUMBER OF RATMFALL STATLINGY ¢
ISNOW (SWITCH FUR SNOW CONSIDERATION)
[EVAF (SKITCH FOR EVAFOTRANSPIRATION DATA TYRE: (71
X AREA (CATCHMENT AREA (RH&kZ2)) (FI1C.0)
X ANANE (BASIN AREA NAME) (10A4)

X YEAR (YEAR)  (16Xs18)
(FOR FIRST YEAR)

% O (OBSERVEL DISCHARGE (M¥¥I/SEC)) (2(10F6.2/)»11F6.2)
{FOR FIRST YEAR)

¥ EVAP (DAILY EVAPOTRANSFIRATION) (Z2(10F6.2/),11F6.2)
(FOR FIRST YEAR) (IF IEVAF=1)

X PNAME (RAINFALL STATION NAKE). YEAR (4A45I18) (FOR FIRST
STATIONy FIRST YEAR)

¥ F (DBSERVED FRECIFITATION) (2(10F6.1/)211F6.1) (FOR FIRST
STATIONs FIRST YEAR)

K FNAME» YEAR (FOR SECONDN STATION)

¥ F (FOR SECOND STATION}

*

% PNAME, YEAR (FOR LAST STATION!

¥ P O(FOR LAST STATION

¥k YEAR (16X,IB) TFOR FIRST STATION» FIRST YEAR)

Tk TMAX (OBSERVED MAXINMUM TEMFERATURE) (2(10F4.1/)¢11F6.1)
(FDR FIRST STATION: FIEST YEAR)

XX THIN (ORSERVED WINTMUM TEWFERATURE) (2(10F6.1/):11F6.1)
(FOR FIRST STATIONs FIRST YEAR)

Xk YEAR (1&XyIB) (FOR SECOND STATION)

Xx THAX (FOR SECOND STATION)

Xk THIN - (FOR SECOND STATIOW)

+
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¥k YEAR (FOR LAST STATION)

KX THAX (FOR LAST STATION)

XX THIN (FOR LAST STATION)

¥ YEAR (FOR SECOND YEAR)

% @ (FOR SECOND YEAR)

¥ EVAP (FOR SECOND YEAR) (IF IEVAP=1)

X PNAME,» YEAR (FOR FIRST STATION» SECOND YEAR)
¥ P (FOR FIRST STATION» SECOND YEAR)

L

+

2% YEAR (FOR FIRST STATION» SECOND' YEAR)
1x THAX (FOR FIRST STATION, SECOND YEAR)
¥k THIN (FOR FIRST STATION, SECOND YEAR)

% PNAME, YEAR (FOR LAST STATION:; LAST YEAR)
X P (FOR LAST STATION: LAST YEAR)

+

Xk YEAR (FOR LAST STATIONs LAST YEAR)

X% THAX (FOR LAST STATION»s LAST YEAR)

¥k THIN (FOR LAST STATION» LAST YEAR)
FILE MARK

% FYEARy +.+ (NEXT FILE FOR OTHER BASIN)

L]
+

+

NOTES. (1) THE DATA FOR EACH MONTH CONSIST OF THREE CARDS.

(2) IF YOU WANT TO SET THE DATLY EVAPOTRANSPIRATION FOR
EACH DAY IN EACH YEARy SPECIFY IEVAP=1, [F YOU HANT
T0 SET THE DAILY EVAPOTRANSFIRATION FOR EACH #ONTH.
SPECIFY IEVAP=0.

(3) IF YOU WANT TO CALCULATE ABOUT SNOWs SFECTFY ISWiu=1,

(4) IF ISNOW=0y THESE DATA WHICH ARE SPECIFIED By DOUELE
ASTERISK MUST NOT BE AFPEARED,

USUAL DATA SETUP FROM CARD READER (OR SYSTEM INPUT) I3 A3 FOLLOWS:
% VARIOUS TANK MODEL PARAMETERS
¥ VARIOUS PARAMETERS FOR GRAPH PLOTTING
¥ IRRIGATION DATA

REAL MQ(12y10)yMOE(12,10),10(12,10) sK1:K2
INTEGER HONTH(12)sFYEAR:FMONTH,YEAR,DSC
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DIMENSION QNAME(4)
DIKENSION E(12)s LAG(10)y CP(10)s WE(10)y XA(10)y XS(10)y XB(10)y
1 XC(10)s XD(10)s SNOW(6s10}s CH(1Z)y TWCL0)s TOCID)s
2 TO(10)y PD(6910)s ZACEs10)s SHLT(13)y XW(Es10)
DIMENSION RR(31,12)r FHTR(4)s AM(12) ‘
DIMENSION Q(366) yEVAP(364)s F(366110)s THAX(366110)s
2 THIN(366110) s
1 @A(370)s BB(370)y QC(370)s QIM370)y ST(346)
DATA AN / ‘JAN‘y “FEB’s ‘MAR'y “APR"y “MAY'r "JUN"»
1 ‘JULYs “AUG‘» SEP‘s ‘OCT‘s "NOV‘s ‘DEC” /
DATA MONTH /31y 28y 31y 305 31y 30+ 31, 31y 305 31y 30s 31/
DATA IRMS» IRME /2%0/

COMMON // FYEARy FMONTHy LYEARy LMONTHs NPy ISNOW» IEVAF) AREAs
1 ANANE(10) s PNAME(4510)s ISTANK
COMMON /HYGR/ NPLOTy NSCALs LYs YMIN) YWAXy SCAL(S)s GRFMT(10)
NT=3
DsC=2
DEFINE FILE 20 (30,3660:U51ID20)
OPEN (UNIT=MTsFILE='TANKLH,DATSTATUS="0LD")
OPEN (UNIT=6sFILE="TANKDH,DUT sSTATUS="NEW")
OPEN (UNIT=DSC,FILE="SCR.DAT’sSTATUS=SCRATCH’ sFORM="UNFORKATTED" )

STORING DATA INTO [ATA SET DSC
FRON DATA SET T
CALL DATAFL (MTy DSC)

READING VARIOUS TANK MODEL FARAMETERS
51 ¢+ PRIMARY SOIL MOISTURE DEPTH
§2 + SECONDARY SOIL MOISTURE DEFTH
HA1 ¢ FIRST SIDE OUTLET HEIGHT OF TOF TANK

HA2 ¢ SECOND OUTLET HEIGHT OF TOF TANK
A0 ¢ INFILTRATION COEFFICIENT OF TOF TANK
A1 ¢ DISCHARGE COEFFICIENT FOR HAI

A2 | DISCHARGE COEFFICIENT FOR HA?

AND 50 ON
E(K) ! DAIRY EVAPOTRANSPIRATION FOR M-TH
HONTH (IF IEVAP IS EQUAL TO ZERD)
Ki ¢ WATER SUPPLY RATE FROM LOWER TANKS
TO PRIMARY SOIL MOISTURE
K2 ¢ WATER EXCHANGE RATE BETWEEN PRIMARY
AND SECONDARY SOIL MOISTURE
CP(K) ¢ WEIGHT FOR PRECIFITATION OF
K-TH RAINFALL STATION
WE(K) ¢ WEIGHT FOR DISCHARGE OF
K-TH RAINFALL STATION
LAG(K) ¢ TIME LAG FOR K-TH RAINFALL STATION
INVL ¢ IF SUBROUTINE INVALJ IS USED
IN ORDER TO GET INITIAL
STORAGE FOR EACH TANK»
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SPECIFY INVL=1, OTHERWISE
SET INVL=0
ISTANK @ IF SNOW DEFOSIT TANK IS USED,
=1» OTHERWISEs =0
00 : ADDING CONSTANT FOR LOGARITHMIC
CALCULATION OF DATA WHICH
HAVE ZEROD VALUE
IZONE ? NUMBER OF ZONE (IF ISNOW=1)
SMLT(M) : THAWING CONSTANT FOR EACH
HONTH (IF ISNOW=1)
CH(M) ? WEIGHT FOR PRECIPITATION OF
H-TH HONTH (IF ISNOW=1)
PD{IZsK) + WEIGHT FOR PRECIPITATION OF
IZ-TH ZONE IN K-TH RAINFALL STATION
(IF ISNOW=1)
ZA(IZsK) ¢ AREA OF IZ-TH ZONE IN
K-TH RAINFALL STATION (IF ISNOW=1.
TH(K) § WEIGHTS IN FORHMULA
TWCK)XTHAX+(1-TH(K) )XTHIN
(IF ISNOW=1)
TO(K) + TEMPERATURE CORRECTION FACTOR TO IN
FORMULA  TI=T-{IZ-1)XTI4TO
(IF ISNOW=1)
TO(K) i TEMPERATURE DECREASING CONSTANT TD
OF ARDVE FORMULA (IF ISNOW=1)
XW(IZyK) ¢ INITIAL STORAGE OF SNOW
DEPOSIT TANK FOR IZ-TH ZONE
IN K-TH STATION
WO ! COEFFICIENT FOR DETERMINING
HEIGHT OF SECOND OUTLET IN
SNOW DEPOSIT TANK
Wl ¢ DISCHARGE COEFFICIENT OF FIRST
OUTLET IN SNOW DEPOSIT TANK
W2 | DISCHARGE COEFFICIENT OF SECOND
OUTLET IN SNOW DEFOSIT TANK
READ (5s11) 81, S2
READ (5,11) HAls HA2y AQs Aly A2
ReAD (S5s11) HE1» ROy B1
REAL' (5s11) HC1s COs Ci
READ (5»11) HD1» DOy I

READING DAILY EVAFOTRANSFIRATION VALUE FOR
EACH MONTH (ECM))» IF IEVAP =0

IF (IEVAP EQ. 0) READ (5+12) (E(M)» M=1,12)
READ (Gs11) K1y K2

READ (Ss11) (CP(K)» K=1sNP)

REALN (5¢11) (RE(K)s K=1:NP)

READ (5710) (LAG(K)s K=1sNF)

READ (5:10) INVL, ISTANK
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CHEI ALY M Y 03 03

READ (5.11) 00

SKIFPING READING VARIOUS PARAMETERS RtLATED
T0 SNOWs IF ISNOW = 0
IF (ISNOW (EG. 0) GO TO 155

READ (5s10) IZONE

READ (5¢12) (SMLT(M)s M = 1 12)
SHLT(13) = SMLT(1)

READ (5:12) (CM{M)» H=1412)

BO-150 K = 1y N®

READ (5s11) (PNCIZ,K)s IZ=1,1Z0ME)
151 K = 1y NP

READ (5911) (ZA{1Z:K)s IZ=1,IZ0NE)
00 152 K = 1s WF

READ (Sy11) TWik}s TO(K)y TDIK)

IF {ISTANK &0, ©) GO TO 139

DO 153 K = 1+ NP

READ(Sy11) (XW(IZs K}» 1Z = 15 IZONE)
READ (5s11) 60y Wls W2

CONTINUE

READING INITIAL STCRAGE OF EACH TANK AND
IRITIAL SNDW LERNSIT OF EACH ZONE FOR
EACH RAINFALL STATION

b0 156 K = 1y WP

READ (Sy11) XA{K)s XS(K)y XB(K)s XCOX)s XD(K)

IF  (ISNOW ,EQ. 1) READ (Ss11) (SNOW(IZ,K)s 1Z=1.IZONED

156 COWTINUE

REARING PARAMETERS FOR BRAFH PLOTTING
HPLOT ¢ NUMBER OF GRAPHS PLOTTED
NSCAL ¢ NUMBER OF SCALE FOINT
LY ¢ NUMBER OF CHARACTERE IN ONE LINE
YMIN | HINIMUM VALUE TO he FLOTTED
YMAX § WAXIMUM VALUE 70 BE PLOTTED
SCAL(NX) ¢ PLOTTING VALUE FOR NX-TH SCALE
POINT
GRFHT ¢ FORMAT SPECIFICATION FOR PLOTTING
READ (5y14) NFLOT: NSCALs LY» YWIN» YHAX
READ (Sp11) (SCAL(NX)» NX=1sNSCAL)
READ (5515) GRFMT

10 FORMAT (1018)

11 FORMAT (10F8.0)
12 FORMAT (12F6.0)
14 FORMAT(3I8s2F8.0)
15 FORMAT (10A4)

WRITING VARIOUS PARAMETERS FOR CHECKING
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WRITE (6s20) ANAME: INMVL, 00, ISTANK

WRITE (6921) FYEAR»> FMONTHs LYEARs LMONTHs NFs ISNOWs IEVAPs AREA
WRITE (6522) S1» 52y HALs HAZ» AQs Als AZ

WRITE (6523) HEle RO, BRIy HCI, CO» C1s KDLy DOy 01

IF (IEVAP .EQ. 0) WRITE (&:24) (AM(K}» W=1912)y (E(M): M=1,12)
WRITE (6+23) K1y K2

WRITE (6¢26) (CP{K)y K=1:NF)

WRITE (6927) (ME(K)y K=1sNF)

WRITE (6+28) (LAG(K)y K=1/HF)

IF (ISNOW .E@. 0} GO TO 145

WRITE (4,29) IZONE
WRITE(42435} (AK(M)s M = 1s 12)s (GMLT(H)}» M = 1s 12)
45 FORMAT (1HO»7Xs12(5XsA3) /4Ky "SHLT 9 12F8,2)
WRITE (6+30) (AM(H)s M=1+12)» (CHCH)y M=1412)
BRITE (4531}
00 160 K = 1y NP
WRITE (6932) (PI{IZ,K)s 1Z=1,1Z0NE)
RRITE (6,330 (ZALIZsK)r 1Z=1o1Z0NE)
160 WRITE (&234) THLK)y TOKYs TOCK)
IF (ISTANK EQ, 0) GO TO 143
WRITE (6146)
00 161 K = 1+ NP
161 WRITE (6:47) (XW(IZy K)y IZ = 1y IZONE)
46 FORMAT (1HO#BXy"XW")
47 FORMAT (7X:4FB.2)
HRITE (6:48) WOy Wiy W2
A8 FORMATCIHO»GXy “WO“ o FB. 25240 "1 #FB. 252Xy W27 5FB.2)
145 CONTIRUE
C
WRITE (6+35)
DD 166 K = 1y NP
WRITE (4:38) XAUK)s XS{(N)s XBCK}s XCORDy XDK)
IF (ISNOW .E@, 1)  MRITE {(4:37) (SNDW(IZ,K)» IZ=1,TZ0NE)
166 CONTINUE

WRITE (&y38) NFLOT» NSCALs LYr YRIM» THAX: (SCALINXYs MX=1,NSCAL)
WRITE (&:39) GRFMT

20 FORMAT (1H1,10A4/726Xy " INVL »I10+8Xs Q07 5F10. 3y
1 43¢ " TSTANK 1100

21 FORMAT(///91H 25X “FYEAR' +4Xs ‘FHONTH' » 5X» "LYEAR” +4Xs "LHONTH" ¢
1 8Xy NP 3%y TONOK »SXo ' TEVAF o BX: "ARER/1H #7110:F12,2)

22 FORMAT (1HO#8Xy 81 +BXy"S277Xe "HAL 73 "HAZ vBXs "AC" 18Xy ALy
1 BXs "A2°/1H 2AF10.0:3F10.4)

23 FORMATCIHO» 7Ky “HE1oBXs " RO’ v BXy "B17 5 7%, "HEL 9 8Xs 'CO“y8Xs "1y
i 7Xy "HIL #8X2 00 9 BX, ‘D17 /3(1H 5F10,0:2F10.4))

24 FORMAT (IHO»7Xs12(5XsA3)/6X2"E "4 12FB,2)

25 FORMAT (1HO«3Xs "K17,8Xs ‘K27/1H +2F10.1)
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Xy ' CRA/ (5K 10F10 2N
TME A(GE10F10.2))
i{ Ry LAB /IR 10110)
CRUAT{IHG GX s “T20NE’ 5 X2 110)
O FORMAT (1HO, 7Xo12(5XA3) /8K, TN’ »12FB.2)
FORMAT CIHD 2 BXy 7PDV » 36X s " ZA7 v 43Xy " TW #BX» ' TO 48X, 'TD*)
MAT(ZX 4FH 22
T(iHE 46K 4FR, 2}
it 864s3F102)
HAT (THDvaKe XA 18Xy XS 98X XB’ sBXs ' XC’ sBXy "XD* y 10X, “ SNOW’
b FORM&T (1H »5F10.0)
37 FURMAT (iHt2860X06F8.0)
A FORHATCLHO«SX: "NPLOTY 93X “NSCAL " 98Xy LY y6Xy "YMIN " 26Xs
i “YHAX 9 14Xs BCALY/IH 53T10+2F10,2512X55F8.2)

39 FORMATCIHO 5Ky “BRFMT /79X 110A4)

READING, WRITING AND STORING IN RR DATA FOR
IRRIGATION,

IRKSY FIRST MONTH FOR IRRIGATION

IRME? LAST MONTH FOR IRRIGATION

FMTR: FORMAT FOR WATER QUANTITIES IN MM.

NOTE: IF IRRIGATION IS NOT CONSIBERED,
IRMS MUST BE ZERD,
READ(S: 169END=170) IRMSy IRME; FMTR
14 FURMAT (218s54Xr4R4)
YRITE (4540)
DD 149 ¥ = IRMSy IRME
IE = MONTH(H)
READ (5sFNTR) (RR(IsHis I=1,+IE)
WRITE (4s41) AN(M)s (RRCIsM)y I=141E)
16% CONTINUE
40 FURMAT (1HO+ “IRRIGATION')
41 FORMAT (1HO:4XsA3:14X520F5,2/12Xy11F5,2)
170 CONTINUE

NORMALIZING THE WEIGHT FOR DISCHARGE
SWE = 0,
DO 180 K = 1s NP
130 SWE = SHE + WE(K)
po 190 K = 1, NP
190 WECK) = WE(K)/SWE

IF INVL IS EQUAL TO 1y TANK MODEL
CALCULATION IS DONE THREE TIMES IN
ORDER TO GET INITIAL STORAGES REFOR
NORMAL CALCULATION

1020=1

00 1001 J=1,4

BNAME (J)=ANAKE ()
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1041

200

300

310
320

CONTINUE _
WRITE (2071D20) QNAMEAREAsFYEAR: FHONTH: LYEARLNONTH,Q0
NITR = 1

IF (INVL (EG, 1) NITR = 4

00 420 NR = 1. NITR
NH = NR

INITIALIZING VARIDUS STORAGES TD ZERO
00 200 J = 3665 370

aacd) = 0y
agid) = 0.
acen = 04
anidy = ¢,

REWIND DSC

BEGINNING OF YEAR LOOF
[0 400 YEAR = FYEARy LYEAR

IY =YEAR
NY = YEAR - FYEAR + 1
SETTING FOR LEAF YEAR
MONTH(2) = 28
IF (MOD(YEARs 4) .EQ. 0)  MONTH(Z) = 29

READING OBSERVED DISCHARGE FOR ONE YEAR
READ (DSC) @

IF IEVAF IS EQUAL 7O iy READ DAILY
EVAFOTRANSFIRATION DATA FOR ONE YEAR

IF (IEVAF .EQ. 1}  READ' (NGC) EVAF

[0 300 K = 1r NP
REALING FRECIFITATION (DNE YEAR)
FOR ONE STATION

READ (DSC) (FUJeR)y J=1,364)

BKIPFING THE READING DF THAX AND THIN,
IF ISNOW = O
IF (ISNOW EG, ©) GO TO 32

[0 310 K = 1» NP
READING MAXIMUM TEMFERATURE AND MININUM
TEMPERATURE (ONE YEAR) FOR ORE STATION
READ (DSC) (THAX(LsK)» J=1,346)
READ (DSC) (THINCJiR)y J=14346)
CONTINUE
CONTINUE
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330

340

344
341

By

TAIL DAT4 0F QéAr QE, O AND QD ARE TRANSHITTED
6 THE BESIMNING OF ARRAYTS IN ORDER TO COPE
@iTH TIHE LAG.

JLAG = 346

IF (MOD(YEAR-1: 4) (Bl 0) JLAG = 367

b0 330 J = 1: 4

Aty = BALILAG!

AB{Jy = GRLJLAG)

ac(y = OC(JLAG)

an(Ji = BO{JLAG)

JLAB = JLAG + 1

INITIALIZING VARIOUS STORAGES TO ZERD
00 340 J = 5 370

falh = 0.
aBpidy = 04
aces) = 0.
an = 0.
ST(J-4} = 0.
a = 0.

YOE = 0.

SKIF WRITINGs IF NM IS NOT EQUAL TO NITR
IF (N NE. NITR) GO TO 341
IF (ISTANK (EQ. 0) GO T0 344
WRITE (6550) ANAME, YEAR

G0 TO 341
WRITE (6,51 ANAMEs YEAR
CONTINUE
CALCULATION DF TANK HMODEL FOR ONE YEAR
M5 =1
ME = 12

IF (YEAR .EQ. FYEAR) NS = FHONTH
IF (YEAR .E@, LYEAR)  ME = LHONTH
JE = ¢

00 390 ¥ = 1» ME

30 = 04
SEE = 0.
nay = &,

GETTING THAWING CONSTANT AT FIRST IAY

OF EACH HONTH AND VALUE FOR INTERFOLATION
[SHL = {(SMLT(Mt1) - GHLT (M) 1 /FLOAT (HONTH(HD)
SMELT = SHLT(H}

CALCULATION UF TANK HODEL FOR ONE HONTH
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JE = JE + MONTH(H)
IF (W .LT, H5) GO 10 390
0o 370 J = JSy JE

C
D0 360 K = 15 NP
C
C ADJUSTING FRECIFITATION USING RAINFALL
£ STATION WEIGHT
FX = F(JsK) X CP(K)
PY = PX
C
C SKIPFING SNOW MELT CALCULATIONy IF ISNOW = 0
IF (ISNOW .ER, 0) GO TO 330
C
C SNOW MELT CALCULATION WITH OR WITHOUT SNOW
C DEFOSIT TANK

IF (ISTANK .ER.0) GO TO 342
CALL ZONES(IZONEs SMELTs PXs TMAX(JsK)y THINCJSK)s TWIK)» TO(K),
1 TOOKY » CHOM)» PDOL/KDy ZACLSKDy SNOWCLSK)s PYs SKy
2 WOy Wiy W2y XW(1sK))
60 10 343
J42 CALL ZONE (IZONEy SMELT» FXs THAXCJsK)sTHINCJsK) s TW(K),
1 TO(KYr TOCK)s CHCHYs PDOL:K)y ZACL1eK)» SNOW(1+K)s FYy SK)
343 CONTINUE

€

C GETTING THAWING CONSTANT FOR NEXT DAY
SHELT = SMELT + [SHL

C
ST(J) = ST(J) + 5K ¥ WE(K)

c

C SUBTRACTING EVAFOTRANSFILATION,

E

350 EV = E(M)
IF (IEVAP .EQ. 1) EV = EVAF(J)
CALL EVPTRW (EVs K1y K2y 517 525 XA(K)s XS(K}y XB(K)s
1 AC(K)y XD(K))

C
C TANK MODEL CALCULATION FOR ONE DAY
C
CALL TANKSH (PYs XACK)» Y2y Y1 YAQs HAls HAZy 51y AQy ALy AZ)
CALL TANKB (YACy XB(K)s YBs YEDs HEls BOr R1)
CALL TANKR (YRO» XC(K)r YCs YCO» HC1:» CO» C1)
CALL TANKE (YCOs XIMK)» YDs YDOs HDMs D0» M)
C
Ya =Yl + Y2
Y=YA+YR+YC YD
C
€ CALCULATING IRRIGATION EFFECT
£

IF (M LT, IRMS .OR. M .GT, IRME) GO TO 355
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I0AY = J - JS + 1

355 CONTINUE

L= 4+ LAGIRY)

IRRIG (RREIDAYeH)s Yo XC(KD)

CALCULATING WEIGHTED DISCHARGE VALUE
FROM EACH TANK

gidLy = BMMJLY + YD ¥ WELKD
GCCALY = BEGAL) 4 (YD + YC) % WE(K)

GR{

Ly = GROJLE + (73 4 YC + YR)Y X WE(K)

QALILT = QALY + Y & WEK)

CURTINUE

IF (@00} ST 04)
aft = 53 + G(d)
5QF = GGRE T QAL
bay = DAY + L.

2/ COMTINUE

381

1

CALCULATING MONTHLY DISCHARGE
60 TO 370

SKIF MONTHLY
RESULT WRITEIMGy IF NM(HRD IS NOT EQUAL
NLITHs THAT ISy IF NOT FINAL LOOF

IF (MM JNE. HITR: GO TO 53

WREITE 2,800 ARMOH)

300 382 K o= 1+ HF

[F {rafky LLE 51

i = XAK) - 6l

IF  (ISHOW EG. 1)

FRINTING MONTHLY LISCHARGE

¢+ Gy SOE

60 70 380

SKIF RESULT WRITING» IF MM I5 NOT EQUAL 1O NITR

G IF (MK NE, HITR) GO 7O 382

WRITING VARIOUS DATA
G0 TO 381

WRITE (as70) (PNANECsK)y J=122)y XFy XPs X5(K)s XE(K)

KCAKY XDCKD
50 TO 282

IF (ISTANK JEGQ. 1)

GO TO 384

WRITE (4170) (PNAKE(HKYs J=1s2)s XFs XFr XS(K)s XB(K)»

XC(K) s XD(K)»

(SNOWCIsK)y I=1sIZONE)
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384
382
a0
al

60
70

G0 TO 327

WRITE (2:70F (FHAMECJsK)y J=122)s XFy XPy XS(K)y XB(K)s
1 ACUE 0 ADCKY  OXWCJSKD o SNOWCJsK)» J=15TZONE)
CONTINUE

FURﬁkT(1?1)10ﬁ4/1H0!I4:5X1'Q';SX!'QE'!13X$'XF'!3X1'XP'13X1'X5'!3Xv
1 PR A KO 4Ny PXD A s XU o 3K TSNOW /)
FﬂRHATflRlslﬂQ4f1H0rI4tﬁX!'D'!SX!’GE'913X!'XF’!3X!'XP'!3X!'XS'!3X!
1 PXRY 4%y NG oA TEIF 23X T GHOW )

FORMAT(2XsA3:2F7.1)

FORMAT(IH s20Xs2A414F5, 0y 14F 6,07

SKIF YEARLY CALCULATIDNs IF NM IS NOT EQUAL
TO NITR
IF (NN NE. NITR) GO TO 390

CALCULATING YEARLY DISCHARGE
¥ - vn L gQ
L RRE

KR(HeNY) = 04

s MOEC(HsNY) = 0,

390

80

DO(HINY) = -999,
IF (DAY .EG. 0) GO TO 390

CALCULATING MEAN DISCHARGE IN A MONTH
MO(MsNY) = 50 / DAY
MAE(MsNY) = SOE / DAY

DOCMsNY) = Oy
IF (S0 .EQ, O, .OR., SOF .EQ, 0.) GO 70 390

CALCULATING A EVALUATING CRITERION
DR = ALOG(HAE(HsNY)) - ALDG(HRIM,NY})
CONTINUE

SKIP PRINTING: TF MM IS NOT EGUAL TO NITR
IF (M (HE, NITR? GO TO 400 :

FRINTING YEARLY DISCHARGE
WRITE (62801 YQ» YGE
FORMATIHO s 4Xe 277,10

GRAFH FLOTTING FOR DAILY DATA
WRITE (2071020} (0(J)rJ=1:366)
WRITE (20710203 (BA(J) s J=15366)
CALL HYDRGR (ISNOWs IYr  MSs HEs Qr QA @By QCs OO SFs
1 NPy Py IEVAFy E» G0)

400 CONTINUE
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GETTING INITIAL STORAGE BY USING
SUBROUTINE INVALZ

IF (INVL LEQ. ©} GO TO 383

IF (NW E@. NITR) GG TG 383

CHLL INVALT (NH; NPs XAy XS» XBs XCo XI)

CONTINUE

CONTINUE

GRAPH FLOTTING FOR MONTHLY DATA
MYEAR = LYEAR - FYEAR + 1
CALL FLOTH (FYEARy HS» LYEARs ME» NYEAR» MO, MQE, BGs GO

CLOSE(UNIT=20¢0ISF="DELETE"}
STaP
END

SUBRBUTINE FOR STORING DATA INTD DATA SET DSC FROM DATA SET HT
SUBROUTINE GATAFL (WT,DGC)

COMMOM // FYEARy FMONTHy LYEAR» LHONTH: NPs ISNOWs IEVAF, AREAs
1 ANAME(10) s PNAME(4:10)y [STANK

[THENSION Q(3488)y P(IA6), T{(3&A)s E{360)

INTEGER FYEAR: FHONTHe YEAR, DSCy HONTH{(12)

IATA NONTH /31, 28y 31y 30y 31y 30y 31» 31y 30y 31s 30» 31/

READNING FIRST YEAR (FYEARD:
FIRST HMONTH (FHONTRD,
LAST YEAR (LYEAR)» LAST MONTH (LMONTHIs
MUMBER OF RAIHFALL STATION (NF}s
[SHOW 1 =1 IF SNOW MELT IS CONSIDERED
=0 IF NOT»
IEVAF ¢ =1 T#ILY EVAPCTRANSFIRATION IS
SET FOR EACH iAY
=0 DAILY EVAFQTRANSFIRATION IS
SET FOR EACH HONTH:
CATCHMENT AREA (RHEEZ) AND BASIN AREA NAME

REALN (MTs10) FYEARs FHONTHy LYEARy LMONTHe NFy ISNOW, IEVAF
READl (MTs12} ARER

READ (HT:11) ANAME

FORKAT (1018)

FORMAT (10A4)

FORMAT (Fid.03

CALCULATING COEFFICIENT TO CONVER FROM
MX¥3/SEC TG MILIMETER

I~-31/64




| e I e |

AR = B&.4 / AREA
IEE = ¢

REWIND DSC

BEGINNING OF YEAR LOOF
00 400 IY = FYEARy LYEAR

INITIALIZING By F AND T TO ZERO
00 100 T = 1y 384
acxy = 0.
FeId = 0,
[e1d = 0y
£ = ¢,
100 CONTINUE

READING YEAR
REAL (MT(20} YERR
FORMAT (16X:18)

L=

IF YEAR IS5 GOMETHING WRONG,
FRINT THIS FACT ANI: STOP
i GERL IY) 60T 22

STTING FOR LEAF VEAR
22 MONTR(2) = 28

IF  {RODEYEARs4) JER. 23 HONTH{Z) = 29

5 i
fee) L
415 toit
viL i

LYERR SEW FYERRS = FHONTH
e CYERR GEG. LYEARY  ME = LMONTH

Mo

REATIING OBSERVED DISCHARGE FOR OHE YEER

= et
5 o
o

o
L
3
1
et

IE = [E + KONTH(M)
' T. HS)  BOTO 110
sty (R(Ike I=IGs+IE}

CONVERTING TC HILIMETER FR
T4 -79%.» IF OESERVEL LI

I-32/64
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T

12¢

IF  CGUTF oL Do) BRI = -39%
COMTIMUE

WRITING OnSERVED DISCHARGE (OME YEAR) TO
IATAH SET D5C
WRITE (DECY (Q(L)s I=1,346)

Ir IEVAF EQUAL TO ZERG: SKIF TO 140
IF (IEVAF (EQ. O GO TI 140
REAUING ARD WRITING EVAFOTRANSFIRATION DATA
(ORE YEAR} 70 DATA SET DSC
[E=19
00 130 # = 1s HE
1= FE
IE = I + #ONTHIH)
IF (K oLT. HE} GG 70 130
READ fMT»42) (E(I)y I=IGsIE)
LIQ- CONTTRUE
HRITE (D8CH (E(I)s I=1.386)
140 CONTTNGE
REALING AND WRITING FRECIFITATION FOR
EACH RAINFALL STATION
D 210 E = 15 NP
READING RAINFALL STATION NAME
(MAXIHUM NUMBER OF CHARACTER = 14) AND YEAR
REAL (MTy30) (PNAME(J:K): J=1:41s YEAR
30 FORMAT (4A4,18)
IF YEAR IS SOMETHING WRONGs
PRINT THIS FACT AND 5TOF
IF (YEAR .E@. IY) GO 10 40
Ivy = Iy
IEE = 2
G0 TO 600
READING FRECIFITATION FOR ONE YEAR
80 IE=0
[0 200 M = 15 K
I3 =1IE +1
IE = IE + MONTH(H)
IF (M LT, MS) GO TO 200
READI (HT240) (F{I)y I=ISsIE)
40 FORMAT (2{10F4.1/)211F6:1)
200 CONTINUE
WRITING FRECIFITATION (ONE STATIONs ONE YEAR:
T0 DATA SET DSC

WRITE (DSC) (P(I)y I=1:344)
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210 CONTINUE

IF  (ISNOW EQ, 0) GO TO 400
READING AND WRITING THAX: THIN FOR
EACH RAINFALL STATION

00 320 K = 1y NF

READ (MTs20) YEAR
IF YEAR IS SOMETHING WRONGs
FRINT THIS FACT AND STOF

IF (YEAR (EG. IY) G0 70 70

IYy = 1Y

IEE =3

G0 7D 406

70 10 310 J =1y 2

£ =20
[0 300 H = 1y HE
Is = IE + 1
IE = IE + HONTH(H)
IF (W LT, W8} GO TO 300
READ (MT:40) (T(Iy [=I8,IE}
300 COMTIRUE
WRITING THAX AND THIN FOR EACH RAINFALL STATION
T0 DATA SET DISC
310 WRITE (NSC) (T{I}s I=1,368)
320 CONTINUE

400 CONTINUE

RETURM
00 WRITE (4:80) TEE» IYY
RO FORMAT (1H r/SOMETHING WRONG IN DISK FILE TANKDH,IAT DATA's
1 2%y 'IEE="y¢ J2s3Xs'I¥Y="215)
BT0F
END:

SURROUTINE FOR EXTRACTING EVAFOTRANSFIRATION AND FOR
CHLCULATION GF TRANSFER VALUE FROM LOWER TANK TO URFER TANK
NOTE.  THIS SUBRUUTIHE 15 FOR THE 4RIL: OR SEMI-ARIL REGION
SUBROUTINE EVPTRE (EVy Kis K2, 81, 52, b 15 XE» ACs XID

REAL Ki» K2
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XA = X4 - EV

IF (K& «LT. 042
AF = ¥4

IF X4 GT. 51}
Ti =Kl & (1. = %
T2 = KX & (XPLS5E
= {4~ 71 -
X5 = X5 + T2
=ik - Ti

IF- Ui JBE. 042
XC = X0+ XB

XE = 0

IF (XL BEe 04)
b= %0 + XC

XC = Q4

IF (XD BEs 04)
o= XA+ XD

Al = 04

RETURH

END

EXTRACTING EVAPOTRANSFIRATION FROM FIRST TANK
(FRIMARY SOIL MOISTURE) ONLY

IF RUANTITY OF FIRST TANK BECOMES LESS THAN
ZEROs IT IS SET TD ZERDs AND EVEN IN THIS CASEs
EXTRACTION FROM LOWER TANK IS NOT OCCURRED.

XA = 0,

XP = 81

CALCULATION OF TRANSFER VALUE (T1) FROM

LOWER TANK TO FRIKARY SOIL MOISTURE ANI
TEANSFER VALUE (T2 FROM FRIMARY SOIL MOISTURE
70 SECOMDARY SOIL MOISTURE.

AFTER SURTRACTING T1 FROM XE» IF XB IS LESS
THAN ZEROy REMAINEDN QUANTITY IS SUBTRACTER
FRCM LOWER TANKS.

XF/51)

- X5/82)

RETURN

RETURN

RETURN

SUEROUTINE FOR CALCULATION OF TOF TANK WITH SOIL MOISTURE
STRUCTURE

SUBROUTINE TANKSK (Fy XAs Y20 Y15 YO» HAls HA2s 815 ACs Aly A2)

X=X 1F
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Do 3 - N e |

e B e 2 e W

IF XA IS EQUAL TO OR LESS THAN 51,
ANY OUTPUT FROM THIS TOF TANK DOES NOT OCCUR.
IF (XA .LE, §1)  RETURN

FREE WATER QUANTIRY IS OBTAINED.
XF = XA - 51

EVERY OUTFUTS AND STORAGE QUANTITY ARE
CALCULATED,

IF (XF .LE, HA1) GO TO 100

Y1 = (XF - HAL) ¥ Al

IF (XF ,LE, HA2) GO TD 100
Y2 = (XF - HA2) % A2

100 YO = XF ¥ AQ

XA = XA - Y0 - YL - Y2
RETURN
END

CALCULATION OF 2NDi3RD AND 4TH TANK

SUBROUTINE TANKE (Fy X» Yy YOy Hi» BOs B1)

X=X1tF
Y:Or

IF (X .GT, HI} Y= (X-H) xR
YO = X % RO .

X=x=-Y-Y

RETURN
END

TREATHMENT OF IRRIGATION EFFECT

IRRIGATION WATER IS SURTRUCTED FROM DAILY DISCHARGE:
AND' ADDED TO STORAGE WATER IN THIRD TANK.

SUBROUTINE IRRIG (Wy Yy XC)

Y=Y-W
XC=XC+ W
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100

IF (Y (GE. 0+) RETURN
=X +Y

Y =0

RETURN

END

GRAFH FLOTTING FOR MONTHLY DISCHARGE

SUBROUTINE FLOTM(FYEARsFMONTHs LYEAR s LMONTH:NY s MQ2 MQES DRy Q0)
COMMON/HYGR/ MFLOTNSCAL»LY» YMIN, YMAXsSCAL(S) sGRFMT(10)

INTEGER FYEARsFHONTH: YEAR

REAL MROIZ/NYI MRECLIZ:NY)(DR(124MY)FLOT(2)
INTEGER AK(12).GRUFCI00),C(2)s ISCAL(R)

[HTEGER CHAACHAR.CHAC
UATA CHAASCHARSCHAC/ Ty ‘9. 7/
OATA FACALZ 1205409000005 040/

UATA LEs Lids LYMBy OYIQ 7 100s 41y &0y 20, /

A IAS A RS S

DATA (H/7JAN e "FER' s "HAR "5 "AFR "2 "MAY ¢ * JUN'y
FMULT AUGY «'SER5 OCTY o "NOV'  "ECY/

DATA LEAA/

SETTING MAXIHUN AND' MUNIMUM FRINTING

VALUE IN LOGARISHIC SCALE

AMIN=ALOGIOLYMINA Gy
GRAX=ALOGLO{YMAXARO )

SETTING VALUE FOR OME CHARACTER SPACE
[YBO=TF IXCFLOATCLYMG-10/ (AHAX-AKIND )

SETTING FOSITIONS OF SCALE FOINTS

o0 100 K=1+HSCAL
Ki=K+3

[SCALIRRY = (ALOGIOCGCAL (R ) 100 -AMIN) XDYNR4FLOAT(LO)

IF CTSCALERRDWBT.LEY TSCALIKK)=LE
TF (1504l (RRD L7 L0} TSCALERK)}=LD
CRHTIRLE

KRLAL=NE0ALEZ

an A0G M=1sNY

SHR = 0.

SHOE = 0,

YEAR=FYEARHN-1

LF (FHONTH(GT+1) YEAR=YEAR+1
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16

110

140

160
176

IF (HOD{My4) .E@. 1)  WRITE (LF»10)
FORMAT (1HL1»/713Xs MO 53Xy "MAE'y4XsDG' /)

0 200 M=1,12

CONSILERATION WHEN FMONTH IS NOT EQUAL 1
HON=M+FHONTH-1
IF (MOMN.GT.12) MOM=HON-12

INITIALTZATION TO ELANK FOR GBUF
00 110 L=1sLE
GRUF(L)=CHAE

IF (W .NE, 1) GD ™0 140

PREFARATION FOR FRINTING OF SCALE FDINTS
00 120 K=1,K5CAL
IF=ISCAL (K)
GRUF (IP)=CHAA

FREPARATION FOR PRINTING OF EACH GRAPH
AND SETTING PRINT POSITION YP FOR GRAP
OF DO ANDR SETTING APFROPRIATE CHARACTER
IN IF POSITION OF GRUF

IF (DRCHN) . ER.-999,) GO TO 180

SHO = GMR + MO (MeN)

SMOE = SMOE + MOE(MsN}

IP=C0AHNI+1, ) 4DYDALL

IF (IPWLT+1) IF=1

IF (IF.GT.LO) IP=LO

GRUF (IP)=CHAC

FLOTULI=MEE(ReN)

FLOT(2)=HAEMs N

SETTING PRINT FOSITIONS FOR MG AND
MAEy AND SETTING APPROPRIATE CHARACTER
IN IF POSITION DF GBUF

00 170 NX=1:2

IF (PLOTONX).GT.YMINY GO TD 150

Ir=LO

G0 TO 160

IF=(ALOGIO(PLOTINX) +R0)~-AMIN) XIYHGHFLOAT(LO)

IF CIFLT.L®) IF=LO

IF (IP.BT.LE) IF=L

GBUF (TF)=C{NX)

CONTINUE

FRINTING EACH VALUE

WRITE (LPs30) AMCHON) sHROMsN) P HEECN-HY DR(MsN) ¢ (GRUF (L) sL=1,LE)
60 TO 190

I-38/64 /




30 FORMAT (6X:A393F7,25100A1)
C
180 WRITE (LF+31) ANCMON) s (GBUF(L)sL=1yLE)
31 FORMAT {6XsAZs" & X ¥ “y10081)

19 CONTINUE
IF  (HON 6T, 1) GO 7O 200
WRITE (LFs20) YEAR
0 FORMAT (1Ht»I4)

IF (N ER. NY .AND, MON .EQ, LMONTH) GO TO 210
200 CONTINUE

210 WRITE (LP»40) SHRs SMOE
40 FORMAT (5Xs’YEAR'+2F7,2/)

S5MQ = GSHE + SMA
GGMOE = SSMOE + SHOE
300 CONTINUE

C
WRITE (LFs41) 55M@s SSMRE
41 FORMAT (1HO»3Xs'TOTAL'»2F7,2)
C
RETURN
END
C
C SUEROUTINE FOR DETERMINING INITIAL STORAGE
£
SUBROUTINE INVALZ (MsNFsXAsXSsXByXCyXD)
[TMENSION XACNP) sXS(NF) s XB(NP) s XC(NP) s XDNP)
DIKENSION XA1(30)»XE1(20),XC1(30),X01(30)+X51(30)
DIMENSION XAZ(30)XB2(30)sXC2(30) 5XD2(30)5X52(30)
C

FXOXToX29X3)=X14H(X2-X1)H%2/ (2, XX2-X1-X3)
GO TO (10022004300} N

100 LD 110 K=1,NF
XAL(K)=XA(K)
XB1(K}=XS{K)
XB1(K)=XR(K)
XC1{K)=XC(K)
XD1(K)=XDK)

110 CONTINUE
RETURN

C

200 0O 210 K=1,NP
XA2(K)=XA(K)
X62(K}=XS(K)

- XB2(K)=XB(K;
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XC2(K)=XC(K)
XI2(K)=XD(K)
210 CONTINUE
RETURN
C
300 D0 350 K=1sNP
IF (XA1(K).EQ.XA2(K)) GO TO 310
XALK)=FX(XAL(K) 1 XAZ(K) 2 XALK) )
IF (XACK) LT, 04) XA(K)=0,
c
310 IF (XS1(K),EQ,XS2(K)) GO TO 320
XSCKI=FX(XS1(K) 2X52(K) #XS(K))
IF (XS(K),LT.0,) XS(K)=0,
C
C
320 IF (XB1(K).EQ.XB2(K)) GO TO 330
XBCK)Y=FX(XBL(K) 2 XB2(K) s XBK) )
IF (XB(K):LT+0.) XB(K)=0,
C
330 IF (XC1(K).EQ.XC2(K)) GO TO 340
XC(K)=FX(XC1(K)»XC2(K)sXC(K))
IF (XCOK)oLT404) XC(K)=04
C
340 IF (XDM(K)EQ.XD2(K)) GO TO 350
ADCKY=FX (XD (KD o XD2(K) » XD(K))
IF (XDOK)GLT404) XD(K)=0.
350 CONTINUE

RETURN
END
6
i3
C CALCULATION OF PRECIPITATION WODIFIED BY MELTED SNOW
C AND OF SNOW DEPDSIT KITH SNOW DEFOSIT TANK
L
SUBROUTINE ZONES (IZONEs SMELT» PXy THMAX: TMINs THy TOs TDs
1 CMs PDs ZAs SNOWs PYs SKr WOy Wiy H2y XW)
C
DIMENSION PD(IZONE)s ZA(IZONE)» SNOW(IZONE)s XW(IZONE)
C
PY = 0,
SK = 0,
C
C BETTING MEAN TEMP. FOR LOWEST ALTITUDE

C ZONE

TI = THAXXTW + THINK(1.-TW) + 7O
C
[0 150 I = 1, IZONE
C
C GETTING ZONE PRECIFITATION MODIFIED BY
C ZONE FACTOR (PD) AND MONTH FACTOR (CM)
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FN = (1,4FD(I)XRCH) ¥ FX

IF MEAN TEMP, (TI) IS LESS THAN
OF EQUAL TO ZERDs
FRECIFITATION AT EACH ZONE IS CONVERTED
INTC SNOW DEPOSIT AT EACH ZONEs OTHERWISE
RUANTITY OF WATER DUE TO HKELTED SNOW BY
HEAT (TEMP. (TI)) AND' BY RAINFALL (PN)
IS CALCULATER,
AT LATER CASEr IF SNOW DEPOSIT AFTER
SUBTRACTING SNOW MELT (SH) BECOMES
LESS THAN ZEROy SNOW LEPOSIT IS SET
TO ZERO AND QUANTITY OF MELTED SNOW
I5 ADJUSTED, -

IF (TI ,6T. 0,) GO TO 100

SNOW(I) = SNOW(I) + FN

Fi = 0.

GO 7O 120

e D o O e O s )

e O e Sl e G i B 2 T o O v L = |

L}

100 SH = (SHELTXTL)} + (0.,0125%XPNXTI)
SNOWCI) = SNOWCI) - GM
IF  (SMOWCI) JGE. 0,) GO TD 110
G¥ = SM + SNOW(I)
SHOWCI) = 04

C INPUT QUANTITY (FW) INTO SNOW DEFOSIT
1 TANK IS OBTAINED.
110 FW = PN + SM

SNOW DEFDSIT TANK CALCULATION
120 HW = WORGNOW(I)
XB(I) = XW(I) + FW
W = XW(IDHWd
IF  (XWI) 6T, HH) YW = YW + (XW(I)-HW)XW2
XW(I) = XW(I) - YW

C
C DUTFUTS FROM EVERY ZONES ARE
C ACCUKULATED.,
FY = PY + YWXZA(I)
C
C GETTING ACCUMULATED SNOW DEPOSIT
5 FROM EVERY ZONES.
GK = BK + SNOW(I)XZA(I)
C
€ GETTING MEAN TEMP, FOR NEXT HIGHER ZONE
fI=T11-TD
150 CONTINUE
RETURN
END
C
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C CALCULATION OF FRECIPITATION MODIFIED BY MELTED SNOW
C AND OF SNOW DEPOSIT WITHOUT SNOW DEPOSIT TANK
C
SUBROUTINE ZONE (IZONEs SHELTs PXs TMAXy THINy Ty TOy TIb
1 CHy FDs ZA» SNOWs FYs SK)
DINENSTON FRIZONE)» ZACTZONE)» SNOW(IZONE)
C
PY = 04
8K = 0,
c
C GETTING MEAN TEMP, FOR LOWEST ALTITUDE
C ZONE
TI = THAX % TH + THIN % {1,-TH) + TO
C
DO 150 I = 1» IZONE
C
C GETTING ZONE FRECIFITATION MODIFIED BY
C ZONE FACTOR (PD) AND MONTH FACTOR (PCH)
PN = (1, + PD(I) X CH} X PX
C
C IF MEAN TEMP, (TI) IS5 LESS THAN
C OR EQUAL TD ZERDs
C PRECIFITATION AT EACH ZONE IS CONVERTED
C INTO SNOW DEPOSIT AT EACH ZONE, OTHERWISE
C QUANTITY OF WATER DUE TO MELTED SNOW BY
C HEAT (TEMP. (TI)) AND EY RAINFALL (PW)
C 15 CALCULATEL.
C AT LATER CASE, IF SNOW DEPOSIT AFTER
C SUBTRACTING SNOW MELT (SH) BECOMES
C LESS THAN ZEROD, SNOW DEPOSIT IS SET
C TO ZERD AND QUANTITY OF MELTED SNOW
C IS ADJUSTED,
IF (TI 6T, 0,) GO TO 100
SHOW(I) = GNOW(I) + PN
GO TO 120
C

100 SM = (SMELT * TI) + (0,0125 ¥ PN X TI)
SNOW{I) = SNOW(I) - SH
IF (SNOW(I) (GE, 0.0 GO 7O 110
SH = SH + SNOW(I)

SNOWCT) = 0,

C
C OUTPUTS FROW EVERY ZONES ARE
C ACCURULATED,

110 PY = PY + (PN ¢ SM) ¥ ZA(D)
C
C GETTING ACCUMULATED SNOW DEPOSIT
C FROM EVERY ZONES.

120 SK = SK + SNDW(I) ¥ ZA(I)
C
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130

100

GETTING HEAN TEMF.
TE=TL-1TD
CONTINUE
RETURN
END

GRAPH FLOTTING FOR DAILY INTSCHARGE

SUEBROUTINE HYDRGR (ISNOWy YEAR: MS» ME» @y
1 ST+ NFs Ps IEVAP, Er QO)

FOR NEXT HIGHER ZONE

Ay QFs QCy QLs

COMMON /HYGR/ NPLOT:NSCAL LYy YHINy YHAX2SCAL(S) s GRFNT(10)
DIHENSION R(364):GA(366)0E(346) Q03661 +RNC3466)s5T(366) 1

1 E(346) 1P {366sNP) IFREC(10)
[IMENSION MONTH(1Z2)

DIMENSTON GRUF(120)2I8CAL(S)sCH(1253) sCHAR(S) $PLOT(S)

INTEGER YEAR

UATA NONTH /31228131130131,301 311311 30y31»305 31/

DHTA EH I«'J !IFI f”f, ﬁ fl’H 1 ‘Ji I'JI Inf fsl J‘Of A'Nl ."Iil
2 WE A A U U U E T 0
3 N RORE Y N L BB Ty C

DATA CHAR 7 ‘%79 "%y 470 1% =" [
1 CHARy CHAL /77 "9 'TY/

SETTING MAXIHUM AND' MUNIMUM FRINTING
VALUE IN LOGARISHMIC SCALE

ARIN=ALOGLOCYMINFRO)
AlAX=ALOGLO(YHAXHRO)

SETTING VALUE FOR DNE CHARACTER SPACE

DY=IFIX(FLOAT(LY-1}/{ANAX-AMIN))

SETTING FOSITIONS OF SCALE FOINTS

bo 100 N=1sNSCAL

ISCAL (N)=(ALOGIOCECAL (N)+R0)-AMIN) KDY+1,

IF (ISCAL(N).LT.1) ISCAL(N)=1
(IECALENY BT LY) ISCAL{N)=LY

CONTINUE
LEAF YEAR CONSIDERATION
IYR=YEAR
IF (MS.GT.2) IYR=IVR+1
HM=HE

IF (ME.LT.MS) MH=ME+12
MONTH(2)=28
IF (MODMIYR24),EQ.0) MONTH(2)=29

JE=0
00 300 HON=1yMH
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CONSIDERATION WHEN FHONTH IS NOT EQUAL 1

M=HON
IF (H,6T.12) H=M-12
IF (MOD{MON-MSs2),EQ,0) WRITE (4140)
IF (M.NE.1) GO TO 109
IYR=YEAR
IF (M5.GT,1) IYR=IYR+1
WRITE {49610 TIYR

40 FORMAT(1HL-I4)

&1 FORMAT(IH +I4)

109 CONTINUE

J5=JE+H
JE=JEHHONTH(N)

IF (MON .LT.HS) GO TO 201
00 200 J=JSsJE

INITIALIZING TO BLANK FOR GBUF
[0 120 L=1sLY
120 GRUF (L)=CHAR

PREFARATION FOR PRINTING OF HONTH
AM=CHAR
JiaY=J-J5+1
IF (JDAY,GT.3) 60 TO 140
AM=CH {1y JDAY)
IF (JDAY.NE.1) GO TO 140

PREPARATION FOR FRINTING OF SCALE POINTS
[0 130 N=1sNSCAL
IF=ISCAL(N)
130 GRUF(IF)=CHAT

PREPARATION FOR FRINTING OF EACH GRAPH
140 PLOT(1)=0(J)
FLOT(2)=0A()
PLOT(3)=RR(D)
PLOT(4)=RC(D)
PLOT(S)=RD(J)

NX=NPLOT

150 IF (PLOT(NX),ER,-999.) GO TO 171
IF (PLOT(NX).GT.YHIN) GO TO 160
IP=1
60 TO 179

GETTING PRING POSITION(IP) FOR EACH GRAPH

AND APFROPRIATE CHARACTER IN IP POSITION OF

GBUF
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160 IP=(ALOGIOCPLOT(NX) +G0)-ANIN)XDY41,
IF (IP,LE.Q) IP=1
IF (IF.GT.LY) IP=LY

170 GBUF (IF)=CHAR(NX)

171 NX=NX-1
IF (NX.,GT.0) GO TO 130

L
E PRINTING EACH VALUE
D0 180 K=1sNP
180 IPREC(K)=F(JsK)+0,:35
B
IF (ISNOW.EQ.0) GO TO 190
C
IST=ST(J)40.5
£
IF (IEVAF.EQ,0) GO TO 1835
WRITE (&:GRFHT) AMs (IPREC(K)sK=1sNP)s» EC(J)» (PLOT{I)sI=1,2)s IST
1| y (GRUFEL)»L=1,LY)
GO TO 200
185 WRITE (&sGRFMT) AMy (IPREC(K)sK=1:NP)y (PLOT(I)yI=1y2)y IST
1 s (GBUF(L)yL=14LY)
GO TO 200
6
190 IF (IEVAP.EQ.0) GO TO 195
WRITE {4sBRFHT) AMs (IPREC(K)sK=1sNP)y E(J)s (PLOT(I):I=1+2)
1 v (GBUF(L)sL=1sLY)
GO TO 200
195 WRITE (6»GRFHT) AMs (IPREC(K)sK=1sNP)s (PLOT(I)rI=1+2)
1 s (BBRUF(L)sL=1sLY)

200 CONTINUE
201 CONTINUE
300 CONTINUE
C
RETURH
ENE
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INPUT DATA
1978 6 1¥79 12
1637640
NARMADA RIVER (JAMTARA SUR-BASIN)
1778
4,9 4.9 4,3 4.3
ST § ] 247 7.0
9.9 2414 3300 3954
103.6 10%9.1 490.8 Joh.%¥
5999 373.4  24%.6  350.5
89,7 72,8 1931.3 48948
148.8
400,9 719,35 439.4 2BE.2
610,8 532,53 135.4  24%.%
500.4 490.1 BI7.4 796,97
610,8
3.7 320,99 373.4  321.0
B3.4 68,9 4541 7649
200,46  200,6 181,2 126.E
27:6 20,7 186 14,8
3.7 7 4,8 4,8
0.0 0.0 0.0 0,0
0.0
0.0 0,0 0.0 0.0
0.0 0.0 0.0 0,0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0,0
0,0 0.0 0.0 0.0
+0 0.0 0.0 0,0
0.0
JAKTARA 1978
0.0 00 0.0 040 0.0
23 A6 2,3 0.0 131
17,4 11,0 13,8 L16.% 7.0
38.8 231 17,2 10,0 4.4
7.4 166 166 &7 344
14.4 14,8 26,4 10,2 13.8
12,8 1.9 143 15,7 41.7
30 1,3 54 Fa 309
13,8 244 184 26,3 23,9
3.6 844 B0 644 27
0.0 3.1 00 0.0 0.0
15:4 4.3 47 5.4 0.9
00 0.0 0.0 0.0 243
0.0 0.0 00 0.0 0.0
0.0 0.0 0.0 0,0 0,0
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