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MODEL OF GLOBAL WATER CYCLE ON REGIONAL BASIS

ABSTRACT

The Water Model is intended to provide an
estimation of the long range development of global
water cycles. The model consists essentially of a
demand and supply submodel. The demand part is
determined by the economic development, degree of
industrialization, type and intensity of agriculture
and population level. The supply side is represented
in terms of surface water, ocean and sea water, ground
water and the water in the atmosphere.

By specifying appropriate scenaria the user of
the model can investigate the effects of different
growth rates for population and economic growth on
the regional water cycle. In order to account for
the great importance of cooling water for thermo-
electrical power generation, installed power capacity
is treated as a scenario variable in the model.

It should be pointed out that the model in it's
present state is a water quantity model, and does
not explicitly deal with the water quality.

For a detailed report on the model see [6].

I. MATHEMATICS OF THE WATER MODEL

The Water Model uses an extensive list of variables and

parameters which is given below:

A. Notation

ISTAT : Initial year for model computations (= 1975)

MAXIYR : Last year to be considered (= 2025)

GRP : Gross regional product

GRPR : Growth rate of gross regional product

WI : Industrial water demand

GRWI : Increment of industrial water demand

WIK : Coefficient relating industrial water demand
to GRP

IPK : Industrial production, coefficient

WIL : Industrial water demand of land surface water

WILK : Industrial water demand of land water, coefficient

WIO : Industrial water demand of ocean water



WIOK

WIG
WIGK

WIW
WIWK
WIRC
WIRCK
WIR
WIRK
WIRL
WIRLK

WIRO

WIROK

WIRG

WIRGK

POP
POPR
WD
GRWD
WDG
WDGK
WDL
WDLK

WDOK
WDW

WDR

Industrial water demand of ocean water,
coefficient

Industrial water demand of ground water
Industrial water demand of ground water,
coefficient

Industrial waste water

Industrial waste water, coefficient

Water for industry recycled

Water for industry recycled, coefficient

Water that is returned from industrial sector
Industrial water returned, coefficient

Water returned from industrial sector to land
Water returned from industrial sector to land,
coefficient

Water returned from industrial sector to ocean
water

Water returned from industrial sector to ocean
water, coefficient

Water returned from industrial sector to ground
water

Water returned from industrial sector to ground
water, coefficient

Population number

Population growth rate

Domestic water demand

Increment of domestic water demand

Domestic water demand of ground water

Domestic water demand of ground water, coefficient
Domestic water demand of land surface water
Domestic water demand of land surface water,
coefficient

Domestic water demand of ocean water

Domestic water demand of ocean water, coefficient
Waste water from domestic use

Waste water from domestic use, coefficient

Domestic waste water that is returned




WDRK

WDRG
WDRGK

WDRL
WDRLK

WDRO
WDROK

AL
ALDR
WA
GRWA
WAW
WAWK
WAR
WARK
WAG
WAGK

WAL
WALK

WAO
WAOK

WARG
WARGK

WARL
WARLK

WARO
WAROCK

Domestic waste water that is returned,
coefficient

Domestic waste water returned to ground
Domestic waste water returned to ground,
coefficient

Domestic waste water returned to land

Domestic waste water returned to land,
coefficient

Domestic waste water returned to ocean
Domestic waste water returned to ocean,
coefficient

Arable land

Growth rate of arable land

Agricultural water demand

Increment of agricultural water demand

Waste water from agricultural use

Waste water from agricultural use, coefficient
Agricultural waste water returned

Agricultural waste water returned, coefficient
Agricultural water demand of ground water
Agricultural water demand of ground water,
coefficient

Agricultural water demand of land surface water
Agricultural water demand of land surface water,
coefficient

Agricultural water demand of ocean water
Agricultural water demand of ocean water,
coefficient

Agricultural waste water returned to ground
Agricultural waste water returned to ground,
coefficient

Agricultural waste water returned to land
Agricultural waste water returned to land,
coefficient

Agricultural waste water returned to ocean
Agricultural waste water returned to ocean,

coefficient



WIC
GRWIC
WICK

WICL
WICLK

WICO
WICOK
WICG
WICGK
WICW
WICWK
WICR
WICRK
WICRL
WICRLK

RL
RLC
RLN
RO
ROC
RON
SL
SLC
SLN
10)
S0OC
SON
WLA
WLASK

WOA
WOASK

TSL
SMK
WSL

Cooling water demand

Increment of cooling water demand

Coefficient relating cooling water demand to
GRP

Cooling water demand of land surface water
Cooling water demand of land surface water,
coefficient

Cooling water demand of ocean water

Cooling water demand of ocean water, coefficient
Cooling water demand of ground water

Cooling water demand of ground water, coefficient
Waste water from cooling processes

Waste water from cooling processes, coefficient
Cooling water returned

Cooling water returned, coefficient

Cooling water returned to land surface water
Cooling water returned to land surface water,
coefficient

Rain on land

Rain on land, cultural, rate

Rain on land, natural

Rain on ocean

Rain on ocean, cultural, rate

Rain on ocean, natural

Snow on land

Snow on land, cultural, rate

Snow on land, natural

Snow on ocean

Snow on ocean, cultural, rate

Snow on ocean, natural

Water from land surface to atmosphere

Water from land to atmosphere per unit surface,
coefficient

Water from ocean to atmosphere

Water from ocean to atmosphere per unit surface,
coefficient

Total snow on land

Snow melting, coefficient

Water from snow melting



LS

0Ss
TWS
TWSI
GIWL
GIWS
GIWO
XWLM
TWSWL
WICG
WICGK
WGL

WGLK

WLG
WLGK

TWG
WLO
WLOK

TWL
TWIM
TWIMK
WLIP
WLIPK
WOIP
WOIPK
WGIP
WGIPK
WOSIP
WOSIK

WLMIP
WLMIK

Land surface

Ocean surface

Ocean water due to desalting

Ocean water due to desalting , initial value

Increment

Increment

Increment

Water

due

of water due to land management
of water due to desalting
of ocean water used

to land management

Ocean water used (without desalting)

Cooling water demand of ground water

Cooling water demand of ground water, coefficient

Water that goes from ground water to land

surface water

Water that goes from ground water to land

surface water, coefficient

Water that goes from land surface to ground water

Water that goes from land surface to ground water,

coefficient

Total ground water

Water that goes from land surface to ocean water

Water that goes from land surface to ocean water,

coefficient

Total land surface water

Total water impounded

Total water impounded, coefficient

Water from land for industry, planned
Water from land for industry, coefficient
Water from ocean for industry, planned
Water from ocean for industry, coefficient

Ground water to industry, planned

Ground water to industry, coefficient

Ocean water to industry due to desalting

Ocean water to industry due to desalting,

coefficient

Water to industry due to land management

Water to industry due to land management,

coefficient



WIP : Total water for industry, planned

WLDP : Land surface water for domestic use, planned
WLDPK : Land surface water for domestic use, coefficient
WODP : Ocean water for domestic use, planned

WODPK : Ocean water for domestic use, coefficient

WGDP : Ground water for domestic use, planned

WGDPK : Ground water for domestic use, coefficient

WOSDP : Domestic water due to desalting, planned

WOSDK : Domestic water due to desalting, coefficient

WLMDP : Domestic water due to land management, planned

WLMDK : Domestic water due to land management, coefficient

WDP : Total water for domestic use, planned

WLAP : Land surface water for agriculture, planned

WLAPK : Land surface water for agriculture, coefficient

WOAP ¢ Ocean water for agriculture, planned

WOAPK : Ocean water for agriculture, coefficient

WGAP : Ground water for agriculture, planned

WGAPK : Ground water for agriculture, coefficient

WOSAP : Agricultural water due to desalting, planned

WOSAK : Agricultural water due to desalting, coefficient

WIMAP : Agricultural water due to land management,
planned

WLMAK : Agricultural water due to land management,
coefficient

WAP : Total water for agriculture, planned

WLICP : <Cooling water from land surface water, planned

WLICPK : Cooling water from land surface water, coefficient

WOICP : Cooling water from ocean water, planned

WOICPK : Cooling water from ocean water, coefficient

WGICP : Cooling water from ground water, planned

WGICPK : Cooling water from ground water, coefficient

WOSICP : Cooling water due to desalting, planned

WOSICK : Cooling water due to desalting, coefficient

WLMICP : Cooling water due to land management, planned

WLMICK : Cooling water due to land management, coefficient

WICP : Total cooling water, planned

SWI : Difference between industrial water supply and

demand



SWD

SWA

SWIC
ENH
TINH

EH
TIEH

SE

EC

EK
PINDI1
PINDZ2
FACT

ISWCI1

Difference between doemstic water supply and
demand
Difference between agricultural water supply and
demand
Difference between cooling water supply and demand
Non-hydro power capacity
Increment of installed non-hydro-electric power
capacity

: Installed hydro-electric power capacity

: Increment of installed hydro-electric power
capacity

: Difference between energy supply and demand
Energy consumption per capita
Ratio of effective to installed hydro capacity
Ratio of FACT to total land surface water

: Ratio of FACT to total ground water

: Accumulative sum of industrial, agricultural
and domestic water demand

Control parameter

Using

follows:

B.1

\
|
B. Model Equations \
|

the above notation the model equations are as

Water Demand

GRPt+1 = GRPt « (1 + GRPR)
WI, + GRWI for ISWC1 = 1
t t
Wiiyq =
WIK - IPK - GRPt+1 for ISWC1 # 1
WILt = WILK - WIt
WIOt = WIOK - WIt
WIGt = WIGK - WIt
WiW, = WIWK -« WI



WIRC, = WIRCK - WIW_
WIR_ = WIRK * WIW,
WIRL, = WIRLK * WIR,
WIRO, = WIROK - WIR,
WIRG, = WIRGK * WIR,
POP, 4 = POP, - (1 + POPR)
o _ gwut + GRWD,

£+1 .Iwut -+ (1 + POPR)
WDG, = WDGK * WD
WDL, = WDLK - WD_
WDO, = WDOK - WD
WDW, = WDWK - WD,
WDR, = WDRK - WDW,
WDRG, = WDRGK - WDR,
WDRL, = WDRLK * WDR_
WDRO, = WDROK - WDR,

(

B WA, + GRWA_
WAL 4 =
WA, - (1 + ALDR)
WAW, = WAWK - WA,
WAR, = WARK - WAW,
WAG, = WAGK - WA,
WAL, = WALK + WA

for ISWC1 = 1

for ISWC1 # 1

for ISWC1 = 1

for ISWC1 # 1



WAOt = WAOK . WA

t
ALt+1 = ALt - (1 + ALD
WARGt = WARGK - WARt
WARLt = WARLK . WARt
WAROt = WAROK - WARt
WlCt + GRWIC
WICt+1 i} {WICK + GRP
t+
WICLt = WICLK - WICt
WICOt = WICOK - WICt
WICGt = WICGK . WICt
WICWt = WICWK = WICt
WICRLt = WICRLK = WICt

WICR = WICRK - WICt

Water Resources

RL = (1 + RLC) « RLN
RO = (1 + ROC) + RON
SL = (1 + SLC) . SLN
SO = (1 + SOC) + SON
WLA = WLASK -+ LS
WOA = WOASK -« OS
TSL = (1 - SMK) . SL
WSL = SMK .« TSL

XWLMt+1 = XWLMt + GIWL

R)

t for 1ISWC1 = 1

1 for ISWC1 # 1

t




TWS
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TWSt + GIWSt

t+1

TWSWLt+1 = TWSWL, + GIWO,

WGL, = WGLK ° TWG,

WLGt = WLGK * TWLt

TWGt+1 = TWGt + WLGt - WGLt - WIGt + WIRGt
- WDG, + WDRG,_ - WAG, + WARGt - WICGt

WLO, = WLOK * TWLt

TWLt+1 = TWLt + WGLt - WLGt - WILt + WIRLt
- WDLt + WDRLt - WALt + WARLt + RL
+ TSL, - WLO, - WLA,

TWIM, = TWIMK * TWL,

Water Supply

WLIPt = WLIPK - TWLt

WOIP, = WOLPK - TWSWLt

WGIP, = WGIPK * TWGt

WOSIPt = WOSIK - TWSt

WLMIP, = WLMIK - XWLMt

WIp, = WLIPt + WOIPt + WGIPt + WOSIPt + WLMIPt

WLDP, = WLDPK * TWL,

WODP, = WODPK -* TWSWLt

WGDPt = WGDPK TWGt

WOSDPt

WOSDK - TWSt
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WLMDPt = WLMDK - XWLMt

WDPt = WLDPt + WODPt + WGDPt + WOSDPt + WLMDPt
WLAPt = WLAPK - TWLt

WOAPt = WOAPK - TWSWL

WGAPt = WGAPK - TWGt

WOSAPt = WOSAK - TWSt

WLMAPt = WLMAK - XWLMt

WAPt = WLAPt + WOAPt + WGAPt + WOSAPt + WLMAPt
WLICPt = WLICPK - TWLt

WOICPt = WOICPK - TWSWLt

WGICPt = WGICPK - TWGt

WOSICPt = WOSICK - TWSt

WLMICPt = WLMICK - XWLMt

WICPt = WLICPt + WOICPt + WOSICPt + WLMICPt + WGICPt
Criteria

SWIt = WIPt - WIt

SWDt = WDPt - WDt

SWAt = WAPt - WAt

SWICt = WICPt - WICt

ENHt+l = ENHt + TINHt * 1000.0
EHt+l = EHt + TIEHt- 1000.0
SEt = - EC. POPt + (ENHt + EK - EHt)
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FALTt = WIt + WDt + WAt
PINDlt = FACTt/TWLt
PIND2t = FACTt/TWGt

IT. TERMINAL INPUT AND DATA BASE

A. Requests from the Model

In order to run the model you have to specify the region
and the scenario number for which you want the model to
produce a run. For this purpose the model will issue some

appropriate requests (this will only occur under DOS):
"ENTER REGION, E.G. 06"

At this request you may specify the region you are

interested in (format (12)).
"SCENARIO NUMBER, L.G. 03"

At this request the model asks for a scenario number.
There are a few scenaria already prepared. If you
want to specify your own values for the various
parameters then type "99" and your scenario will be

read from the card reader (device number 3).
"SCENARIO NUMBER NON-EXISTENT--TRY AGAIN"

This message will appear if you have specified a scenario
number that was either too large or less than 1. At

this point you will be asked again for a scenario number.

B. Scenario Preparation

There are 53 scenario variables to be specified when

preparing a scenario, and they fit on 10 punched cards.

CARD NUMBER 1

NMAX ¢+ Under DOS the first record shows the number of
available scenaria
ISCEN : Under UNIX and CYBER the first card takes

the scenario number.
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CARD NUMBER 2

GRWD

GRWI

GRWIC

GRWA

WLMIK

WLMDK

WLMAK

WLMICK

Annual increment of domestic water demand
(1092 cubic meters)

Annual increment of industrial water demand
(102 cubic meters)

Annual increment of industrial cooling water
demand (109 cubic meters)

Annual increment of agricultural

water demand (102 cubic meters)

Water to industry from land management,

coefficient

Water to domestic use from land management,
cocfficient

Water to agriculture from land management,
coefficient

Cooling water from land management, coefficient

CARD NUMBER 3

WOSIK
WOSDK
WOSAK
VWIOSICK
WOICPK

Desalted ocean water to industry, coefficient
Desalted ocean water to domestic use, coefficient
Desalted ocean water to agriculture, coefficient
Cooling water due to desalting, coefficient

Cooling water from ocean, planned, coefficient

CARD NUMBER 4§

WGAPK

WGDPK

WGIPK

WGICPK
WLAPK

WLDPK

WLIPK
WLICPK

Water from ground to agriculture, planned,
coefficient

Water from ground to domestic use, planned,
coefficient

Water from ground to industry, planned
coefficient

Cooling water from ground, planned, coefficient
Water from land to agriculture, planned,
coefficient

Water from land to domestic use, planned,
coefficient

Water from land to industry, planned, coefficient

Cooling water from land, planned, coefficient



CARD NUMBER 5

GIWLA(I), I =

l
=
(o))

CARD NUMBER 6

GIWSA(I), I

ll

[
-

N

CARD NUMBER 7

GIWOA(I), I = 1,6

CARD NUMBER 8

TINH(I), I =1,6

CARD NUMBER 9

TIEH(I), I = 1,6

CARD NUMBER 10O

ISCW1
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Time-series for increments of water
due to land management. Units are
102 cubic meters. Data points are
1975, 1985, 1995, 2005, 2015, 2025.

Time-~series for increments of water
due to desalting of ocean water.
Units are lO9 cubic meters. Data
points are 1975, 1985, 1995, 2005,
2015, 2025.

Time-series for increments of ocean
water used (without desalting)
Units are lO9 cubic meters. Data
points are 1975, 1985, 1995, 2005,
2015, 2025.

Time-series for increments in
installed non-~hydro-electric
power capacity. Units are uﬁ MW,

Data points as for GIWLA.

Time-series for increments in
installed hydro-electric power
capacity. Units are 1dBMw.Ibta
points are the same as for GIWLA.
The above described 8 punched cards
are read with format (3X,8E9.4).

This is a control parameter, which
should be set either equal to 1 or
0. TIf ISWC1l is equal to 1 the annual

increments of WA,WI,WD and WIC are
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assumed to have the values of GRWA,
GRWI, GRWD, GRWIC respectively.

For ISWC1l equal to 0 the annual
increments are calculated using the
growth rate of gross regional product,
and population growth respectively.
1SWCl is read with format (8X, 12).

Scenario data are read from device number 2. Under DOS

device number 3 is used to read in "99" scenaria.

C. Data Base

For each region the model needs a basic set of data that
fits on 12 punched cards by format (8X, 8E9.4). Units are

109 M3 unless there is a unit given in brackets.

CARD NUMBER 1

NAME(J), J = 1,12 : Region label with up to 24 characters
(read with format (12A2))

CARD NUMBER 2

POP (1) : Population number (initial value for 1975 in
individuals)

GRP (1) : Gross regional output (initial value for 1975
in 102 Us $)

WIW : Industrial water wasted (initial value for 1975)

WIRC : Cooling water returned (initial value for 1975)

WD (1) : Domestic water demand (initial value for 1975)

WA (1) : Agricultural water demand (initial value for
1975)

AL : Arable land (initial value for 1975 in square
kilometers)

TSL (1) : Total snow on land (initial value for 1975)

CARD NUMBER 3

TWG (1) : Total water ground (initial value for 1975)
TWL (1) : Total water land (initial value for 1975)
TWSWL (1) : Ocean water used (initial value for 1975)
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TWSI : Ocean water due to desalting (initial value
for 1975)

WIC(1) : Cooling water demand (initial value for 1975)

XWLM(l) : Total water due to land management (initial
value for 1975)

WI(1) : Industrial water demand (initial value for

1975)

CARD NUMBER 4

GRPR : Growth rate of gross regional product

WIK : Industrial water, coefficient (in KM3/109
Us $)

IPK : Industrial production, coecfficient

WIWK : Industrial waste water, coefficient

WILK : Industrial water from land, coefficient

WICK :+ Industrial water from ocean, coefficient

WIGK : Industrial water from ground, coefficient

CARD NUMBER 5

WIRK + Industrial water returned, coefficient

WIRLK : Industrial water returned to land,
coefficient

WIROK : Industrial water returned to ocean,
coefficient

WIRGK : Industrial water returned to ground,
coefficient

POPR : Population growth rate

WDK ¢+ Domestic water, coefficient (in KM3/year/capita)

WDGK : Domestic water from ground, coefficient

WDLK : Domestic water from land, coefficient

CARD NUMBER 6

WDOK : Domestic water from ocean, coefficient

WDWK : Domestic waste water, coefficient

WDRK : Domestic water returned, coefficient

WDRGK : Domestic water returned to ground, coefficient
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Domestic water returned to land, coefficient

Domestic water returned to ocean, coefficient

Agricultural water from ground, coefficient

CARD NUMBER 7

WALK
WAOK
WAWK
WARK
WARGK

WARLK
WAROK

RLC

Agricultural water from land, coefficient

Agricultural water from ocean, coefficient

Agricultural water wasted, coefficient

Agricultural water returned, coefficient

Agricultural water returned to ground,

coefficient

Agricultural water returned to land, coefficient

Agricultural water returned to ocean,

coefficient

Rain on land, cultural, coefficient

CARD NUMBER 38

RLN
ROC
RON

SLC
SLN
S0C
SON
SMK

Rain
Rain

Rain

1975)

Snow
Snow
Snow
Snow

Snow

CARD NUMBER 9

LS
WLASK

0S
WOASK

WGLK

on

on

on

on

on

on

on

land, natural (initial value for 1975)
oceans, cultural, coefficient

oceans, natural (initial value for

land, cultural, coefficient
land, natural (initial value for 1975)
ocean, cultural, coefficient

ocean, natural (initial value for 1975)

melting, coefficient

Land surface (in KM2)

Water from land to atmosphere per unit surface,

coefficient

Ocean surface (in KM2)

Water from ocean to atmosphere per unit surface,

coefficient

Water from ground to land, coefficient
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CARD NUMBER 10

WLGK : Water from land to ground, coefficient

WLOK : Water from land to ocean, coefficient

TWIMK : Impounded water, coefficient

WOIPK : Water from ocean for industry, planned,
coefficient

WODPK : Water from ocean for domestic, planned,
coefficient

WOAPK : Water from ocean to agriculture, planned,

coefficient

CARD NUMBER 11

WIRCK : 1Industrial water recycled, coefficient

WDRCK : Domestic water recycled, coefficient

EC : Energy per capita (in MW)

ENH : Non-hydro power capacity (initial value for
1975 in MW)

EH : Installed hydro-electric power capacity
(initial value for 1975 in MW)

EK : Ratio of effective to installed hydro capacity

WICK : Cooling water, coefficient (in KM3/106 Us §)

CARD NUMBER 12

WICLK : Cooling water from land, coefficient

WICOK : Cooling water from ocean, coefficient
WICGK : Cooling water from ground, coefficient
WICWK : Waste water from cooling, coefficient
WICRLK : Cooling water returned to land, coefficient
WICRK : Cooling water recycled, coefficient

ALDR : Ratio of agricultural land development.

All these data are read from device number 1.

I1r. OUTPUT

The output of the Water Model consists of some 37 pages.
The first page is a reproduction of the input scenario. The
other pages show either time-series of some of the variables

used in the model (from 1975 to 2025 by one year increments),
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or they give plots of the relevant variables. Units are
usually 102 cubic meters. For variables that take a different

unit, this will be mentioned when describing the variable.

PAGE l: Region and scenario label as well as reproduction

of the input scenario as described in the previous section.

PAGE 2: Time-series of the following variables are

listed:

GRP : Gross regional product (units are billions of
Us §)

WI : Industrial water demand

WIL : Industrial water to be taken from land surface
water

WIG : Industrial water to be taken from ground water

WIO : Industrial water to be taken from ocean water.

PAGE 3: Plots of GRP, WI, WIL, WIG and WIO. The head
of each plot shows the variables that are plotted, the
number by which they are represented on the plotting,

and the scaling factor that has been used.

PAGE 4: Time-series of the following variables are

listed:
WIW : Waste water from industrial sector
WIR : Water that is returned from industrial sector

WIRL : Water returned from industrial sector to land

WIRO : Water returned from industrial sector to ocean

water

WIRG : Water returned from industrial sector to ground
water

WIRC : Cooling water returned.

PAGE 5: Plots of WIW, WIR, WIRL, WIRO and WIRG are given.

PAGE 6: Time-series of the following variables are
listed:
POP

WD : Domestic water demand

Population number of region (individuals)



WDG :

WDL :

WDO :

PAGE 7:

PAGE 8:
listed:
WDW :
WDR
WDRG
WDRL
WDRO

PAGE 9:

PAGE 10:
listed:
AL
WA
WAG

WAL

WAO

PAGE 11:

PAGE 12:
listed:
WAW

WAR :
WARG

WARL

WARO :

_20_

Domestic water demand to be taken from

water
Domestic water demand to be taken from

surface water

Domestic water demand to be taken from

water.
Plots of POP, WD, WDG, WDL and WDO.

Time-series of the following variables

Waste water from domestic use

Domestic waste water returned

ground

land

OocCean

are

Domestic waste water returned to ground water

Domestic waste water returned to surface water

Domestic waste water returned to ocean

Plots of WDW, WDR, WDRG, WDRL and WDRO.

Time-series of the following variables

Arable land (in square kilometers)
Agricultural water demand
Agricultural water demand to be taken
ground water

Agricultural water demand to be taken
land surface water

Agricultural water demand to be taken

ocean water.
Plots of AL, WA, WAG, WAL and WAO.

Time-series of the following variables

Waste water from agricultural use
Agricultural water returned
Agricultural water that is returned to
water

Agricultural water that is returned to
surface water

Agricultural water that is returned to

water.

are

from

from

from

are

ground

land

ocean water.
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PAGE 13: Plots of WAW, WAR, WARG, WARL and WARO

PAGE 14: Time-series of the following variables are
listed:
WIC : Cooling water demand used for electrical

power generation

WICL : Cooling water demand to be taken from land
surface water

WICG : Cooling water demand to be taken from ground
water

WICO : Cooling water demand to be taken from ocean
water.

PAGE 15: Plots of WIC, WICL, WICG and WICO

PAGE 16: Time-series of the following variables are
listed:

WICW : Waste water from cooling processes

WICR : Cooling water rcturned

WICRL : Cooling water returned to land surface water.

PAGE 17: Plots of WICW, WICR and WICRL.

PAGE 18: Time-series of the following variables are
listed:

TWG : Total ground water

WGL : Water that goes from ground water to land

surface water

TWLM : Increase in surface water supplies due to
land management

WLO : Water that goes from land surface water to
ocean water

WLG : Water that goes from land surface water to

ground water.

PAGE 19: Plots of TWG, WGL, TWLM, WLO and WLG.



PAGE 20:
listed:
TWL

TWIM :

PAGE 21:

PAGE 22:
listed:
WLIP
WOIP
WGIP
WOSIP :

WLMIP

PAGLE 23:

PAGE 24:
listed:
WLDP

WODP :
WGDP
WOSDP
WLMDP

PAGE 25:

PAGE 26:

WLAP
WOAP
WGAP
WOSAP

s
:

-22-

Time-series of the following variables are

Total land surface water

Total water impounded.
Plots of TWL and TWIM.

Time-series of the following variables are

Water from land to industry, planned

Water from ocecan for industry, planned
Ground water to industry, planned

Ocean water to industry due to desalting,
planned

Land surface water to industry due to land

management,
Plots of WLIP, WOIP, WGIP, WOSIP and WLMIP,.

Time-series of the following variables are

Land surface water for domestic use, planned
Ocean water for domestic use, planned

Ground water for domestic use, planned
Desalted ocean water for domestic use, planned
Land surface water to domestic use due to

land management, planned.

Plots of WLDP, WODP, WGDP, WOSDP and WLMDP.

Time-series of the following variables are
listed:

Land surface water to agriculture, planned
Ocean water to agriculture, planned

Ground water to agriculture, planned
Desalted ocean water to agriculture, planned
Land surface water to agriculture due to land

management, planned.




PAGE 27:

PAGE 28:

WLICP
WOICP
WGICP :
WOSICP :
WLMICP :

PAGE 29:

PAGE 30:

WIP

WAP :
WICP

PAGE 31:

PAGE 32:

SWI

SWD

SWA

SWIC

PAGE 33:

-23-

Plots of WLAP, WOAP, WGAP, WOSAP, WLMAP.

Time-series of the following variables are
listed:

Cooling water from land surface water, planned
Cooling water from ocean water, planned

Cooling water from ground water, planned

Cooling water from desalted ocean water, planned
Cooling water from land surface water due to

land management, planned
Plots of WLICP, WOICP, WGICP, WOSICP and WLMICP.

Time series of the following variables are

listed:

Accumulative amount of water planned for industry
Accumulative amount of water planned for domestic
use

Accumulative amount of water planned for agriculture
Accumulative amount of water planned for cooling

water use.
Plots of WIP, WDP, WAP and WICP.

Time-series of the following variables are
listed:

Difference between industrial water supply
and industrial water demand

Difference between domestic water supply

and domestic water demand

Difference between agricultural water supply
and agricultural water demand

Difference between cooling water supply and

cooling water demand.

Plots of SWI, SWD, SWA and SWIC



PAGE 34:

TWS
ENH
EH
SE

PAGE 35:

PAGE 36:

FACT

PIND1
PIND2

PAGE 37:

-2~

Time-series of the following variables are

listed:

Total water due to desalting

Installed non-hydro power capacity (in megawatts)
Installed hydro-electric power capacity (in megawatts)
Difference between energy supply and energy demand

{(in megawatts).
Plots of TWS, ENH, EH and SE.

Time-series of the following variables are
listed:

Accumulative sum of industrial, agricultural and
domestic water demand

Ratio of FACT to total land surface water

Ratio of FACT to total ground water.

Plots of FACT, PIND1, PIND2.
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SEP 11 16:37 WATER,FORTRAN PAGE 1

L __HYDROLCGICAL MOCEL

DIMENSION WIC(SS),waRG(95),wA0(5R),TWHR{58),WIG(SS),WIRG(8S),
WORG (SS) p W IL(S9) o M IHL (55wl (55) ,WORL (55), wAL (58], WARL (55),

PORP (55) , WI(SS),POP(SR), D (89) ) wA(5Y%), THL(58),wAR(55),uAP (55),
_ IWIP(SS), AP (S5) ,wICP(55), Twd (55, XwbM(S5),TSL(55),wbG(89),

4 TwsSuL (89) '

______ i

DIMENSION NA
e REAL IPE,LS,INH , . L L
EQUIVALENCE (aIl,wIF), (wDL,wDP)

. ISTAY

MAXIYR
— { WRITE(&,6040 - T . -
READ(S,57¢1,END=4nd0) IREG
3 J=1,IREG . e e e e

DO

1975

= 22

READ(1,6052)

__ REAR(1, _ L
READCY, 999) TuG(1),TwlL (1), TedWbL (1), TwST,wICCL1Y,XwlM(1),WI(1)

READ(1,995) GrPR, Wik, IPK,wIrK, WILK,LI0K,W]GK o
READ(L,995) wIRK,«lRLRK,6IROK,wIRGK,PUFR, WwDK,HLUGK, WDLK
_PEADR(1,905) wnQK, sD#K, NDRK , =PRGK , « Pkl X, wOR0K, wAGK

995%)

READ(1,995)

REAG(Y,
_REAL(), )
READ (1, 995) wIKCK, vORCK,Er,ENH,EH, K, WwICK

_ READ(1,995) RLY,RIC,RON,SLE,SLM,SOC,S0N, SMK

993)
995)

___DIMENSION A(5,51),TINH(A),TIER(6),GINLA(6),GIWSA(H),GIw0A(S)

ME(LP)

CrAME (JIY , Jd=1,1e)
POPL1) ) 0RP (1), aTw W IRC, WD (1), WA (L), AL

WAL K, ALK, walr , v ANK, W3RGK, WARLK,WAROK,RLC
LS yWL63IK,05,vnaSn,mGK T T
WLGK, =L 0%, TwIvMK, wOIFK,L0CPK,w0APK

__ READ(1, 995) «ICLX,#I1COK,w1CGR,41C«k,WICRLK,WICRK,ALDR ;
3 CONTINUE
L S e
c
_ 5  READ(2,Sme1) NMAX

WRITE(6,5022)

READ(S,5221)

IF (1SCEN .EQ, 99) GO TQ 22

. bot2J =1

READ (2, 99%)

READ(2,595) WLEPK,WGDPK, AGTPK yWGICPK, wl 4PK ) 4LUPK, WLIPK , WL ICPK
READ(2,965) (GIWLACI),TI81,6)

READ(2,995%)

_ READ(2,995) (GIWOA(D),I=1,s)

READ (2,995)
READ(2,995)
READC(Z,

112)

IF(J.EG, ISCEN) GC TO 3@

1@ CONTINUE

WRITE(&,5¢02)

REWIND 2

6O YC 5

20 CUNTINUE

READ (3,

REAC (3,

955}
$45)

READ(3,995) WORAPK,WGDPK,UWGIPK  WGICFK, wl APK, wLDPK, wLIPK, sl ICPK

READC(S,99%)

_ __READ(3,999) (5IwSa(l),I=1,4)

RELD(3,99%)

7 . , NMAX B
READ (2, SYS) GRAD,GRWNI,GRWIC,GHwA, WLMIK, WL MUK, W MAK , WL MICK

ISCEN

WCSTIK)ynOSNK, a0SAR,wNSTCX,wCICPK

(GIwSa(i),I=1,s)

CYINH(L), I=21,s)
(TIERCI), I31,6)
I1swC

GRUN, G val ,GRWwTIC, GRWA, WL MIK, WL MOK, WLMAK, uLMICK
wGSTR e CONK, WNSAR, wOSTCK, wOLLFK

(GIvla(I),1=1,6)

(GIwda(l),I=1,6)

e R L . . |
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PEAD(3,999) (7

REAFIT(3,5G65) (T
READC(Z, 112) 1
39 CONTINUE

WRITE(9,T7042)
WMRYTE(Q,71712)
CWRITE(Y,7000)
WHITE(G,T¢22)
WRIYE(9,7202)
WRITE(G,701372)
_ _WRITE(S,7228)
WHRITE(S,7090)
e WRITEA(S,T7063)
WRITE(9,R702)
_ WRYITELG,7700)
MRITE (Y9, 8120)
CWRITE(9,7(72)
WRITE(Q,70T73)
L WRITE(9,7.200)
WRTITE (9, 7882)
o WRITE(9,72€)
WRITE(9,772585)
WRITE(9,7407)
WRITE (9,7¢50)
CWRITE(9,727€)
WRIYE(S,7264)
. _WRITE(9,7200)

WATER,

-289-
FORTRAN PAGE 2
Irvi(l),

16m (L),
sSnly

I21,6)
1=1,4)
(hAME(J),J=1,12),1SCEN
GRwDyGRAT,GRIC, GRKA
WLMIR  WLMOK, HLMAR , WLMICK
POSIK , WUSDK, pUSAK,DSICK
PGAPR ywGCPK WG IPK, kGICPK
Wl APK vl DPK b IPK, L ILPK
wOARPK ) ODPK wUIFK, wCICPK
(GIwLA(II)  JIs1s0)
(GI«SaCJJ),dJd=1,86)
(GIwUACID),J=1,2)
(TIar(d)pd=1,9)

(TIER(J)d=4,€)

C
C _ CONSTANTS I
C
. UMILLO = [ ,E® . _ B} e
CIENML = 1,E5
o DPIZML . s 1.E4 _ _ L ,
UMTL £ 1,c3
o CIEN = 1,82 . _ R _ .
DIEZ = 10,@
. UNo o= 0 B _ ) ~
yocw 3 {.E=1
e __UCTYSM = 1 ,E=2 . - e
UM SM = {,E=-3
e JDMLSM 3 (G Eed - . -
UCMES = L ,E=S
e UMLLS 3 1 B . o e
c UZMLLS = |, ¢E=T
KOUNTE MAXTYR-IETAT+]

o UWRITE(9,186)
WRITE(9,9727)
 IEAR = ]STAT
DO 1229 ITel,KOUNT
CBRP(IT+1) ® GRF(IT)« (1,2 *+ GRFR)
IF(ISwCY=1) d432%,483806,0305
4306 WI(IT+1) 5 WI(IT) + Grwl
GO TO u3te
4325 WICIT) = wIK#IPK#GRP(IT)
4316 CONTINUE
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L WIL(IT) = odILKweI(CITY el
MIO = WINK*WICIT)
o WIG(ITY = WIGKx «I(IT) -
WRITE(9,891) ank.lNP(IT);Vl(IT),JIL(ITJuwa(ITJ wIO
AL, IT GRP(ITYAULCTISM U
A(2,1T) W] (IT)
e AZ, I wIL YT L
A(d,IT) wIGCIT)
__A(S5,IT) w10 . o o el
1EAR & JEAR+! ’
__ 1222 CONTINUE R ol
WRITE(9,1uk)
____WRITE(9,922) . L . e
WRITE(9,981)
_WRTTE(9,992) ULTSM,UND,UND,UNG,UND
CAalLL BILDC(A,S)
IBEAR = ]STAT _. . .
WRITE(9,10h) -
_ WRITE(9,931)
DO 120¢ J=1,<0JUNT
WIW = wluwkewl(J)
WIRC 2 WIRCK%xulw
HWIR = WIRKaWIw
WIRL (J)ewIGLKwwlr
- WIQU 2 wlxDKkwewlIR
CWIRG(J)=wIRGKuWIR
WRITE(9,361) I1Ea,«lw,wIR,wIRL(J),wIRC,»IRG (J),WIRC
ACL, ) wlw » o
A(2,J) ~ IR
A(3, 1) #TRL (J)
AC4,J) = WIRQwNIEZ
A(S,J) #IRG(J)»0 [RZ
-  IEAR=STERS+]
12¢@ CONTINUE
WRITE(9,1¢6)
WRITE(9,3386)
 WRITE(9,931)
WRITE(Y9,482) uUND,yNTWUND,DIE2,01E2
_ CatLL aILD (4,9)
T WRITE(9,176)
WRITE(9,922)

" g 0 -

{EAR = ISTAT
D0 1420 Js1,KOUNT
POP(J+1) = POP(J)#»(1,c+POPR)
. IF(IQ“CI'l) 1afs, 1419, 1429
T141Q@ WD(J+L) = AD(J) + Lewl
60 TO 1d1s
1405 wo(J¢1) = A0(J)* (1l *POPR)
1415 CONTINUE
WOG (J)s#2DGKaaD(J)
WOL(J) ' wLK*WD () L
WDO = whOKxw) (J) e
_______ WRITE(S,89¢) TFAR,PUP(IY,an (), 200 () WL (J), D0
= PGP (JY*UZMLLS ‘
A(2,Jd) = H0C()
s WG ({J)
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E—— N I B0 LR 4% R

A(S,J) o W'D:]

e JEAR s TEARYY

142@ CONTINUE
o WRITE(9,128)
WRITE (9,9%¢e)
— WRITE(9,981)

WRITE(I,9%2)UZMLLS, ahﬁ,UNO,LMU UND

————-LALL 8ILD (A4,3)
WRITE(9,176)

44_,ﬂ4fWRITEc9,qm3)W,,M

IEAR =3 ]S8TAT

e DD Y6Z@ I, KOUNT

WDW = pDuWwwd(J
. ____HWDR 3 wWORA*WOW
WORG(J) = WDROGK

e _WDRL () = WORLEKE~

)

® WOR

WDRAO = wDRIKwWDkK

o WRITE(9,591) IEAR,nUw WUR,NORUL(J),WDRRLLJ) ,WDK

w D W
ADR

ACLr,I)

—— (24 ])

A(3, )

A4,

A(5,J)

. JEAR = IEAR+LW
1620 CONTINUE

0w wan

__ WRITE(S,106)

WRITE(9,923)
—  _MWRITE(9,981)

WRITE (9,992) JNQ,UND,DIEZ,UN0,DIEZ

_CALL SILD (A,S)
WRITE(Q,17R)
__ WRITE(3,324)

IEAR = ISTAT
o AL.® ALW(1.,9 =

DO 1829 J=1,&0U
. IF(Is«Ci=1) 18%
1810 waA(J+1)zwa(J)+D

GO0 YO 1213

MOQQ(J]*DIFZ
wORL (J)
wORO®DIEZ

ALR)
NT

wOR

S,1312,1809

N A

1805 WA(J+1)=WA(I)x(1,2¥8LDR)Y

1815 CONTINUE
WAW = NAwaWA(J
 WAR(J) = wARK=d
WAG () wAGKwa
WAL (J) wALA kN
WAD = wA0K+aud
AL = alx{1, 0+

WRITE (3,891) IFarm,AL,aA(J), A6 (J),waALCJ),wAD

AL =tI0M
wad ()
HAG ()

A1, J)
A(2,J)
A (3,J)
A(u,])
CA(S,J) = owiAQ »
TEak a3 1Fars|
4800 CONTINUE
WRITE(9,126)

.NAL(JL
D12

)y

A
aCJ)
A(d)
(J)
"R

LS

_30_
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o __WRITE(9,904) R .
MRITE (9,981) ‘

o WRITE({9,992) UAMLSM, UKD, UNQUNO,DYZML
CALL RILD (A,S)

e WRITE(9,148) o I .
WRITE(9,925)

o 1EAR = ISTAT o S L I o L
DO 220 J=1,KOUNT

o WAW s wAWKeWA(J) S . o N o
WARG(J) = HAHbKﬂwAR(J)

— WARL(J) = vARLKeWAR(QI) o .. e -

WARD = WARQK%WaR(J)
e WRITE(9,891) IEAR,AAW,wWAR(J),NARG(J),WARL (J),HARD

AC1,J) = Waw
o A(R2,d) = owARCIY - _ -
A(3,J) = WARG(J)
L A(d,d) m owARLCIY . o i e
A(S,J) = wARD
o _IEAR B TEAR®N_ .
2200 CONTIMUE
— o _WRITE(9,1206). e e e e I
WRITE(9,9%4)
___WRITE(9,981) _  _ S .
WRITE(9,992) LNO, uNO UVO UNU UNQ
_ ___ CALL BILD (A,SY. S - _ _
WRITE (9,128
L WRITE9,9€8) _ - o
1EAR = ISTAT
DO 2622 Js\,KOUNT e — R R
IF(ISdCl'l) eusuh,261a, aezs
_ 8610 WwiC(J+1) = AIC(JY+brwiE o _
GO YO 2615
2605 WIC(JY = WICK«GRP(J) . _ . S
2615 CUNYTINLE
e _WICLewICLK*wWICC(JSY _ [
WICO = WwICUOXK*«wIC(J)
. WICG = wIChHARWIC()) e o
WRITE(9,5892) I1£4R,wIC(J),wWICL,¥ICG,%ICO
ALY s owICOY e e
A(2,J) = wlICL
. A(3,J) = _WICGRCIEN__
AfCg,J) = WICO*CIEN
L A(S,Y s . e S
IEAR = JEAR+Y
2620 CONTINUE . e _
WRITE (S, 116)
B  WRITE(S,908) o _ o o
WRITE(S9,932)
_ __WRITE(9,993) UNQ,UNQ,CIEN,cIEN e
CalLL BILD (A,4) S -
 WRITE(9,106) . o -
WRITE (9,9:9) N o
__1EAR 3 ISTaT e - _

DO 2843 J=1,KOUNT
_ WICwWzAICWkxs2IC(J) o
WICRLEWICKLK*wIC(J)
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______ TEAR

AL )

- A3, )

" WATER,FORTRAN PAGE 6

WICK=UTIWRK*w]C(J)

WkITE (9,R33) JFAR, WIC“;VICRI4ICRL
WwlCw L S
WwICH

wICRL
0,0
IEAR+]

A(2,J)

ACd,d)

28@0 CONTINLE

— o WRITE(9,983).
. CALL BILDC(A,3)
RO .=

—— .. S0 =

_ WRITE(S,10286)
WRITE(9,9¢9)

WRITE (9,994) UNO,UND,UNO B

2(1,.6*RLL) *BLN
(1.3+80C)x=0N
SL & (1.A+SLC)*SLN
(1,0+500C) «SON____
viL A WL ASK =L >

WOA = WOASK*JS .
Do 3920 J=1, KOUNT

RL

_ 3009 _CONTINUE

_ WRITE(9,911) _ _

wsL SMK*TSL(J)

WRITE(9, 100)

TWSC(1)=TeSI
_lEAR = ISTAT
DO 3240 K=1,5
DIFF = Glwik(xk+l) = GIwLA(K)
DIFFY = GIWSA(K+1) = GInSAC(K)
N _ _DIFF2 = Gl.0A(K+y) = GInda(K) _ _

Do 3209

(KQUNT=11/5
L=1,1C

KK =

J 3 (K=1)x<(K +L
GIwL = GIwLA(K) + OIFFal /KK

GIWS 3 GIWSA(K) + ULIFF1xL /xR

_ __GIWO = GlwNA(K) + DIFF2xL/KA
XeLM(J+1) = XelM{J)+GIAL
B TS (J+1) = TwS(JI+GIWS

TWSWL (J+1) = TwSWL(J) + GLawD
WICG  =wICGKswICCJ)
WGL 3 WGLKeTuG{J)
WLG :mLGKkTﬂL(J)
TWG(J+1)=

AL0 wlnk = Tul (J)
Twl (J+t)
{WaRL (J) + RL + TSL(J) » wlLQ « wiLA

WPITE(Q,Foi) IEAR,T-N;(J].H L, XWLM(JJ,

ACL,J) = TWG(J)*Ui"LLSM
A(2,J) = WGl = UDCM ] -
A¢3,J) = xuuM(d)

A(d4,J) = ¥LO o o
A(S,J) = «LG

1EARK = 1FAN+] B

3200 CONTINUE

LOO"“LL) )

v

TWG(J)+ulGmaGL=nNTG () +NIRGLI)I =WDG(J)+WDRG(J) =wAG(J) +
1 WARG(J)=wICG -

Twl (J)+5Glm wlG =Wil (J)+nIRL(JI=wDL (J) +wORL (J)=WAL (J)+
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J 5 KOUNT U

ILAK = MAXTYR

o MLG L mRLGERTWLC)
WL z WELK*TwWG ()

o MLO = wLOK o w TRLCOS) e
WRITE(Q 691) TEARK,TuL(J),nwGl, nhLM(J).wLU WLE

AL D) W1u((JJ*UHLDWW“MHW
A2, J) WL *» uDCH

A3, D)
AlCd, )

A5, )
NRITE(Q,lmhl

. WRITE(Y9,911) S e B

WRITE (9,9461)
__WRITE(9,992) UMLSH,UUCM,UNQ UNOQ,UND . .
CALL BILD(A,S)

w0

xuwbMCJY -~ - e

HLG, e e e e e et e e e

o TEAR & ISTAT

WRITE(9,106)

 _WRITE(9,912) U

DO 3400 J=1,Kk0UNT

e TWIM =2 Ty IMP\ xTWL(I)Y. . e S S e

WRITE(9,391) IEAR, rNLcr) Twiv
S Y S PRI
AC2,J) = TwlIM
e AC3,d) B @B
ACu,J)z0,0

T -',L (J ) / lh o e memnr w nn Mt i mm e i el e+ e e e

N N - SO b T

IEARSIFE AR+
__34@0 CONTINUE ] . e
WRITE(9,196)
o UWRITE(9,912)
WRITE (9,983)
CHRITE(9,992) UDCM,UNG .
caLL BILD(4,2)

- IEAR=ISTAT __ . e

WRITE(9,1uUn)

_WRITE(9,922)- e

DO 3458 Jel ,KCGUNT
o WLIP. = wWLIPKxTuwL({J) e

WOIP = wOIPK*TwSWL(J)

_HWGIP 3 wWOIPK2TWGE(I) e

WOSIP = WOSIK=TwS(J)
WLMIP = &LMIK « Xwir(Jd) o
NIP(J)'wLIP+wCIP+vFIP¢~OSID+wLHIP
WRITE(9,691) IEAR, ALIF,w0IP,ALIP,wOSIP,WLMNIP

Af1,J) = wLIP S
___m,m"A(a,J)ﬂ:ﬁwaIPAmmnw_m_wwu____m”., L o
A(3,J) & wGIP
__Atu4,J)_= wOSIP e
A(S,J) & wLMIP a
. JEAR = TEAR+] N o
3450 CONTINUE o
UWRITE(9,196)

WRITE(9,97.2)
_WRITE(9,981) e
"WRITE(9,992) UMNU,UNO, UG, UND, UND
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,,,,,,,,,, _CALL  BILODC(CA,S)Y . R, R e -
IEAR & ISTAT

e WRITEC(9,12RM) o ) o B o e
WRITE(9,913)

_ DO 36T J=t1,R0OUMT _ L )
WLDP & KLUPK«TRL(JI)

e WODP = kODPKATWEW (J) B o e
WGDP 2 WhDPKxTwG(J)

B  HOSOR = OSDKeTRS (J) o e
MLMOP = WLBDKwXup 1t ()

o WhPLIY B owlLLP o+ wnuP o+ wGDP ¢ WOSOP & WiMpP o o
WHITE(S9,891) IRAR,wlUF,w0DP,wbLDP,w0SNP,w.MDP

_ A({1,Jd) = wiLOP B e -

A(2,J0) = »0CP

A3, IY = NGRS B e e
A(d,J) = wQS0OP

o A(S,d) s oelMP_ . S ——

1EAR = TELR+}
3608 CONTINUE R .
WRITE (9,106)
___WRITEC(9,9132) . . . e
WRITE(9,6981)
WRITE(9,992) UMND,UNG,UNQ,UNC,,UNOD
Catl 8ILDC(R,S)
o YEsR ' LSTAT el
WRITE (9,12%)
e WRITE(9,91%) . e

OO0 3652 Js1,K0UNT

. WLAP = wl APK«Tul (J) e e
WOAP = WOAFPK=Tw3aL (J)

. WhAP = wGAPK*T»G(J]) - B e o

WOSAPZ WLOSAXK2TWS (J)
S WMLMAP B owLMAReXW[(J) e e
WAP(J) sl AF+wDAP+wl AP« ACS AP +4LMAP
_WRITE(9,891) _lear,wLaP,wlAaP,woAP wOSAP ,WIMAP
A{1,J)=sulaP

WO AP

e A(2,d) = S }
AC3,J) = WGAP
ALY, ) = 4GSAP S . _ . _ L
A(5,J) = wlMAP
o IRAR E LEARY
3650 CONTINUE
L WRITE(S, 16 U

WRITE(9,9195)
_MWRITE(9,981) S

WRITE (Q,652) uhO,uNO,UND,UNT,UNQ
. CALL BILD (&,53) ; . - I
JEAR = 15747
U WRITE(S,190) o . e

WRITE(S9,917)
DO 37¢n J=1,KOUNT
WLICPsWLICPR*TWL(J)
L WOICP = upICPRxTWSKL ()
WGICP = wGICPKxTwGIJ)
. WUSICKH = wOSICK#*#TwS(J)
WLMICPEWLMICAsXULM(J)
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WICP(JY & WLICP+WOICP+wOSICP+WLMICP+WGICP

WRITE(9,891) 1EAR,WLICP,w0OICP,wGICP,WOSICP,WLMICP T
B S B Ll 4 o

A(2,J)=w0lICP

B (3,d) = WGLCP

A(4,J) = WOSICP

A(5,Jy=suwLmIcp o o e

IeAR = JEAR+}

CONTINUE S ) ) e

WRITE(9,106)

CWRITEC(S,SVT) el _—

WRITE(9,981)
WRITE(9,992) UNQ,UNO,UND,UNO,UNO

CALL BILD(A,5)

_IBEAR = ISTAT — e -

WRITE(9,106)

WRITE(9,923) O

DO 3725 J=1,KOUNT
WRITE(9,891) 1EAR,WIP(J),wpP(J),WAP(JY,wICPC(J)

A(L,J)=wIP(J)
d(2,J)=wDP(J)Y ~ B B o B o
A(3,J)=waP (J)

A4, dy=wICP(dY o o
A(5,J)=0,0
Tear = JEAR+Y o o o o o
WRITE(9,126)
wrITE(9,925) L e e

WRITE(9,982)

WRITE(Q,QQE) UND[UNDrUNopUNg”7 e e - L

CCALL BILD (A,4)

IEAR = ISTAT

T WRITE(S9,106) N )
WRITE(9,918) :
DO 3750 J={,KOUNTY - -
SWIzWIP(JY=WI(J)
SWD=WDP (J)=wD(J) - S
SWA 2 WAP(J)=WA(J)
SWIC = WICP(J)=WIC(J) T - - - -
WKITE(9,891) IEAR,SWI,SuWDd,SWA,SWIC |
AC1,dY=SWI - T T T S L
A(2,J)a385WD
AC3,d)sSWwA T T T - - S
Afa,J)=SWIC
TEAREIEAR+L ™ T T e
CONTINUE - |
WRITE(9,106) - - S
WKITE(9,918)
WRITE(9,982) - — - _ R
WRITE (9,992) UNO,UNO,UND,UND
“CALL BILOCA,4) ~ N
JEAR = ISTAT
WRITE(9,106) -
WKITE(9,916)
Dl 3852 J=1,X0UNT
KK = (J+3)/12a+1 |
ENH = ENH + TINH(KK)*1,E3 - - — e |
1
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. EW = EW + TIEH(KK)*1 3% _ e
SE 5 SECHPLP (J) 4+ (ENHtEK*ER) -

 WIRITE(9,R92) IEAK,TwNS(J),ENH,EH,SE | i _ o
L8, 0)eTvs(J) .31k

_ o A{g,;d) sEnHRl L E=T e
FE3,0)sFErx Ee?

R N W B Y A S . S o

Jrabe = JEAR+Y

BB LON T I NUE e e

WRITE (9,10h)

S 15 o I o 2 T O

WRITE(9,962)

e WRITE(9,992) DIEZ,UND,LCTMS,UNLSM . .
oLl BILD (a,4)

_c e

c (NDICATORS

N S _ e
1&an 5 ISTAT

L MRITE(9,L06) L o i
ARTTE(9,914)

et rany Js  KOQUNT
FACT = wI(J)+uD(I)+uA(d)

U PINDY = FACT/YWLCSY -
PINDP T FACT/ZTrG(J) ’ ‘

o HRYITE(9,891) TE&R,FACT,PINOL,PINDZ _ e
A{i,J)=FacCT

,,,,,,,,,, Al ,d)s PINDI®LEGS .

B(3,J)=PIND2x1,.EDB
R 3 ¢ TR b L L.
IEAP = IEAR+Y

L BB CONTINUE )

WRITE (9,106)

_ _HRITE(G,914¢) . o e e
MRITE (9,993 uMO,Cclenml, UMb U

o EALL BILDC(A,3). . . - e

GO 10 1

____400Q CONTINUE e _ e

c

N } I I - e

106 FORMAT(1RY,20X,* *)
 112_FORMAT(EX,12). e

119 FORMAY (T7F5,2)
___11é& FOPMAT(EELR, 3] U
891 FDRMATLIM ,IS,5X,8(01X,010,3,2X))

B892 FortATOIR LI8,58X, 501X, E Q.30 2%)) .

893 FORMAT(irn ,I5,5Xx,30(1%,612,3,2X))

L SPQ FORMATCIRZ, 10X, 15X, CRP?, 10X, w12, 10X, "WwIL 16X, WIG", 10X, d]I0")
901 FORMAT(1HG, 14X, aln?,1u¥%, alR?, 10X, »IRL?,9X, wWIRO’,9X, " WIRG?,
1,°wIRC®) : B} L .

902 FORMAT (LHE, 14X, PP Y, 10X, WD 2 11X, v06%,1¢X,wDL ", 10X, wD0")
L9C3 FORMAT(IHO, 1dX, *al*? 12X, 0k, 10X, *u0RG*,9X, "wDRL, " 9X, *WNRN’)
904 FORMGAT(IHO, 14X, ALY, 12X, " xa%, 11X, vA0GY,1aX, "wAL’,8X,°4A0")
L 90S FOFMAT (IR, LAX, PPN 2 BX, 2w’ 8X, e A% AX, WAL ,B8X, "wA0")

906 FORMAT(IHG, 14X, wAN® , 18X, PHARS, 18X, *haRG?, 9Y, "WARL ", 59X, *xAR0D")
907 FORFAT(LIME,) 16X, QL ey, "RU’, LaX, "SL 12X, 7307, 11X,°TSL")

908 TORMAT (1HE, 19X, "wIC’, 10X, *4wiCL’,BX, *WICu", 86X, " WICO")

9X
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909 FORMAT(IH?,14X, wlCu", 9%, ~ILR*, 9%, WICRL")
910 FORNMAT(IHA, 1AX, “wlAf,2u%, "wua’, tex, »sL7)
941 FORMAT (1, 14X, TaGr, 10X, a6l %, 12%,  TwLM?, 9%, *wL0’, 10X, KLG")
912 FUORMAT (1H0, 14X, " Tal?,10Y, 2 1n]N")
913 FURMAT(IM@,14%, *wLDP%, 9X,7«0uP*, GX, WGDP’,7X, WOSDP’, 10X, *WLMDP"
1)
914 FORMAY (1HD, 14X, FACT?, 9%, PInDLe, 8X,’PIND2?) _
915 FORMAT({HO, 16X, "HLAP®, 1CX, 2 aNAP’,TX, #GAaP?,6X, WOSAP®,8X, "HLMAP")
916 FURNAT(Jug,jaX,‘TuS',iﬂx,‘EHH',1QX,‘&M‘,11X,'SE‘)
917 FORMAT (1R, 14X, vLICP’ 7%, 7n01CP*, 8%, WGICP",BX, WOSICP’,8X, *WLMIC
N § b R , o , .
318 FORMAT(IH®, 14X, Sul’, 10y, 50’ , 10X, SwA’, 10X, "SkICY)
920 FORMAT(IHD, 14X, *WLIP%, 9%, =0lP%, GX, wiIP’,)BX, w0SIP’,8%, WLHIP")
925 FORMAT(LHA, 14X, wIP?, 1Ex,wupP’, 10X, AP %, 12X, "WICP’)
o 981 FORMAT(lX,l‘SX,'!’,12‘("2’,1ﬁx;'3',!.BX,’“'.;EX.'S') o
982 FORMAT(1X,18X,°17,12X,°¢%,12X,°3%,12X%,"4")

983 FORMAT(1x,15x%,°Y°,1ex,*2%,1ex,°*3°)

€9y FORMAT(iX,11113)
992 FORMAT(1X,10%,6(E1445,3X))
993 FORMAT({X,12aX,d4(E12,3,3X))
994 FURMAT(1X,10x,3(F1¥45,3%))
995 FORMAT(BY,RE9,.4)
996 FORMAT(14U, 14X, °«¢Iw®, 18X, wIk", 10X, *wIRL"/9X, "WIRO’,9X, WIRG")
SON? FURMAT(’ SCENARKIQ NUMBER , t,b, 23 *,/)

S0¢1 FORMAT(I2) L

T Spo2 FORMAT(? SCENARID NUMBER NDT EXISTENT = TRY AGAIN *,/)
_ 6P4C FORMAT(® ENTER _KEBRION, E.G, 20 *,/)
6050 FORMAT(1P42)
7200 FORMAT(IH ,6(8X,F12,.,5)) ) _
7010 FOQMAT(IHQ.IEX.’G4WP‘-16X-’GRNI‘.16X.‘GRNIC’.15X,'GRWA')
_lgeﬂ,EQPﬁﬁltlﬁﬂLASXLJWIjﬁl?KL!“Lﬁlﬁfrl5*-f*k”QKfniﬁvaWLﬂﬂK"14!.'WL”IC
1K*)
__”?B3®AFOQMAT(1H@,;QX,'wGSIK’,ISX,‘wJSCK‘,iﬁx.’NQSAKf,laxL'WDSICK')
7040 FORMAT(i1MY,12A2,42%, *SCENARID RUN 7, 12)
_Lglggg*EpRmAT(1H@,11x,'TINh(IJ',13X,'TINH(BJfgllx)'TINH(}[f!JSX.fTINH(UJ'
' 1, 13X, "TINA(S)?,13x%, *TINH(EY ")
1069 fOPMAT(IHG,11X,‘TI£H(1)‘,13*.'TIEH(2)f113ngTIEH(31fa13X.‘TIEH(U)‘
1,13%x,°TIER(S) 13X, TIlER(E) ")
7070 FORMAT(1HO, 11X, 6IAL(1) 7, 13X, "GINL(2)°, 13X, GIvL(3)",13X, GInL(4)"
1013X:'GIWL(5)"13XJ *GIeL (6)°)
___JQAE_EORHAT(1H@,11x,'GIwb(l)‘,13x,'GIwS(E)'113x,fGIwSJ3lfp13X,‘GIWS(A]'
1,13¥,‘GIWS(5)‘.13¥c'GIwS(b)‘)
7085 FURMAT (1MW, 11X, GIN0C1)%, 13X, °5InG(2)*,13X%, GIW0(3)",13X,
1 *GIwWD(4)*,13%,°G61e0(5)%,13X,°GIxD(6)"*)
7090 FORMAT(1HO, 12X, wWHAPK®, 19X, *WiDP<’, 15X, “WGIPK?, 14X, "WGICPK")
8002 FURMAT(1HD, 12X, wlLAPK?, 18X, *wLOPK*, 15%, *WLIPK", 44X, " ALICPX*, 14X, ¥
. oAQIcPkY , o
8100 FORMAT(IHQ,iax.’wUAPK'.isi,'wUDPK‘.15x.‘WOIPK‘,lax.‘NOICPK'J
I -} f0] . e : B
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—___ SUBRQUTINE BILDCEING,NR,NMAX)

DIMENSION FELD (102) yEING(S,121),2(51),CL (%)
_DATA_STR/’=*/,BL/° /. SPas*l*/ L B i -
DATA CL/*1%,%2%,°3%,%47,757/
e XMAX = EING(L, ) e
XMIN = XMAX
_JJ_.s NMAX = 1 — S U, e
DO 12 J = 1,Jd
DOl Yoa 3 NR
X ® XMAX = EING(I,J)
o IFEX GLT. @) XxMAX_ = BRINGCLI,d) .
X & XMIN = EING(I,J)
L IFLX JGT. @) XMIN_®=_EING(I,J) . o
18 CONTINUE
. _YF(XMAX JNE. XMIN) GO.YO. %S .. . . .. __ o o
XMAXSXMAX + 0,5
_ XMIN B XMIN - R, e
{S DIFF s XMAX = XMIN
_ SPR_=_DIFF/52.6_._ e _ i}
2(1) = XxMAX
o Z(S1) =_xMIN _ e S .
DO 20 K = 2,5¢@
___I(K) 3 27(K=1)_ = SPR . S e
28 CONTINUE
Y 3 _SPR/2.0 e o _
NZ = S@ ‘
DD BQ K = 1,54 e L
NZ 8 NZ + |
____IFENZ _LER..SY) GQ_TC S@
DO 40 11 s 2,122
__ 4 FELDC(I1) = 8L _ o I
DO 4S5 Il = 2,122,19
45 FELCCIYY = SPA o
GO 10 eC
__.Sp. D0 55 I1 = 2,122 S
55 FELG(I1) = STR
N2 = { : - R _ R
62 CONTINUE
__FELD(1) = 2(K) _ o e
DO 7@ I = {,NR
00 €5 J s 2,1ce = e
A = EING(I,J) = Z2(X)
IF(A_ LT, =Y) GO _TO €5 _ o
1F(A ,GT, Y) GO TO &S - -
_____FELDC(J) =_CL(I) B e
65 CONTINUE T
10 CONTINUE o o R
80 WRITE(9,1900) (FELDCJ), J=zi,NMAx)
c
¢ L
1000 FORMAT (1X,E11,4,2X,11541) ) |
RETURN |
___END o - e
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