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I 1  I 

by THOMAS 

Food and  Agriculture 
Organization 

of the 
United  Nations 

Computer use 
for the varamin 
bassin,  Iran 

l I l  i 

The expanding population of and 
use of the limited of the The that 
an to development is essential, has since 1966 been with 
FAO on a development of the 

The located east of is supplied by the Jaj (Jaj and 
by the alluvium. About half of the good land 
now The has studied the supply available and 
the of the basin. 

Using a digital model of the basin, consequences of 
can be A has also been to show 

how and can  be on to obtain maximum net 
benefit. 

can  be used on the model to test the physical valldlty of the economlc 
The unique of these two is that  the output of .@e 

solution. m e  the is not yet complete, use of these 
has given much insight into  the of the economic and physical 

of and use. 

a plan the deve- 
lopment of in the 

A on the 
both 

tionship  between the two 
; land evaluation of the 

human and land faces and and 
the 

classification and land use 

1 

development schemes, 
based on the 

and 
utilization 

of an Establishment of a 

development 
and institutional 

echnical,  economical and 
financial of the 

ootimum ___+ 

Ves 

Final design and execution 

1. - Objectives of the Varamin 

has  had at least 7 of 
civilization and  2 500 of 

blem  since the because 
the 
in the less  accessible  mountains. 

in the 
has been 2 500 

and  continues to expand today. 
The 26  million population is 
expected to 50 million  by the 
2 000, to  con- 

and utilize fully the finite 
supplies. 

a e  now about 50,000 ghanat 
chains  (a ghanat  chain is a  tunnel 

dug 
wells) most of which cons- 

days. Of these, 
about 35,000 " wet ", about 
5 km long, and still supply  about 10 mil- 
lion 

less than 25 about 5,000 
deep  wells have  been in 
pumps  have  been installed 

is 
has 

value, and in many 
levels  will fluctuate widely  as  natu, 

Tal 
by af deep  wells. 
One side effect will be the 
eventual  abandonment of many ghanat 
chains. At the same time has 
been  emphasis of 

by of dams and 
The  need 

long has  become 
as the sites 
being  utilized. 

is actively 

of complex 

1966 the signed of 
with the 

of the United  Natiow 
(FAO)  and  the  United  Nations 

to to achieve  this and objec- 
tives in a specific This is 
called " of 

in the and 
'' and  FAO is the executing 

agency 
called the 
simplicity)  will  be  completed 

in 1970 and specific  conclu- 
sions cannot be  given in 

objectives of the 
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2. - Location  map of Varanzin  plain, ban .  
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fig. 1 (de 
1969). 

of this is to des- 
the use of digital 

an  unusual  combination  study of 
economic optimization 

of use 
aspects such as  engi- 

plans, extension, size, 
etc. not discussed but will  be 
fully in the of the 
to be finished in 1970. 

To the of 
the studies, a 
of the is  given  (see fig. 2). 

The is 
alluvial fan which  has been 

deposited by the 
is in The lies about 
40  km east of while the  Jaj 

is located 
of the south slope of the 

is locat- 
ed  on  the Jaj east 
of the 

city 
of sup- 
plies to 

the 
flank of the f low 
to  the  Caspian Sea ; this is about 
40 km of the 

studies 
sion of of via 

been out, 
sing the possibility of using 

being  used on 
and occasio- 

nal to a 
vast salt flat called which 
extends about 300 km to the east. 

The Jaj has of 
1 775 km2 above the  apex of 

has an 
of about 250 million m3 The 

of about 1 310 k m 2  of which about 
750 km2 have good soils. 

and depends 
on 

of the Jaj 
ted canals to the fields, 

was  de- 
wloped by of ghanats 
and in and cased 

wells. 
With the supplies  now  available 

about 300 km2 can  be 
172 to 

320 million m3 Latian  dam 
about 50 of the Jaj 

amounts of 

basin,  which has a total 
capacity of about 20,000 million 

ma. of the 

about  100 million 
m3,  giving  some idea of the size 
of 

yields about  240 million 
m3 

About 80 million m3 is 
to 

if is 
to additional population 

of will put to 

while at  the 
same time will be 

to its 
is to utilize to the 

fullest extent the occasional flood 
lost to the salt flats, and to use 
locally maximum  beneficial 
ses. 

into the 
and to it will be 

costly than local and 
must be  used in  such  a way  as to 

obtain  maximum benefit. 

is  now  completing  some  studies 
of following  dis- 
cussion, details of the 

basin 
well  as use of the to study the 
basin. 

alluvial  depo- 
sits 100 in thick- 
ness  with a maximum  thickness  of about 
300 The alluvium  is of late 

age and  has  been 
deposited  as an alluvial fan, 

mostly  by the Jaj The alluvium 
may be somewhat folded  and faulted but 

to be  mostly The 
alluvium  is by 

which 

The of is 
flanked by  low  hills  which of a 
faulted anticline. This faulted anticline 
passes beneath the of the 
alluvium. The de- 

the width of 
luvium in this cause the 
alluvium to the anti- 

in  a to 
movement of 

This effect is quite 
tant since it divides the 
into each of 
which is somewhat, but  not in- 
dependent of the As a the 
use of the basin to 

has many possibilities. 
is 

of 
to is 70 

levels lie the in the 
many  ghanat chains 

have skimmed  off the the 
table 

to 20 so 
the the salt flat  at 
the southeast end of the alluvial fan. 

is  also by 
colation of canal and 
Since  even  well is 
mostly conducted in unlined  channels, 
some of this 

also to table. 
While the alluvium has exten- 

sive  clay and silt the  basin as 
a whole  seems to unconfin- 

basin- model 
C 

table  data 

f 
simulation 

tables 

(Yes 

available test- 
ing of 

plans of 
basin 

3. - Grouudwater basin model analysis. 
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P- - 
at 

by canal by wells point 
Supply of of 

, 
J 

No costs assumed 
of 

Annual costs of new Annual cost of 
canal system 

maintenance) maintenance] 
of 

Net well 

l I 

-4 I 

available wet 

and with mining] 
I 

ed. 
but  in spite of this, the basin 

is table than  it is 
confined. 

the of the basin the soils 
become saline, 
of as well 
as  waste 

is that it may be possible to 
beneficially by 

of the basin. 

to study the effects on 
of possible 

a simple. 27 node 
model was This  model is 

I 

'I 

I 

'I 

and economical 
solutions with 

- 

based  on models in 
of 

of that State. The mathema- 
tical basis of the model is 
one of the of 

The di- 
gital the equations by a 
Gauss-Seidel technique  (Ty- 

an 
360-65 in and  an in 

of 
this simulation  using Fig. 
3 the use of the 
model. 

The digital model  takes into account 
the as well 

of shallow and  the 
of effluent flow 

face. 
into  net each 

All class and lands 
supplied 

existing --suppliedl 

All canals lined 

wet and 

of in 
quantities 

and no mining 
of 

nodal changing the 
of net of pum- 
ping and imposed  on the 
model. 

The then, is a simul- 
of the 

basin  and  changes in 
effluent flow  with  time 
the this was the 
attempt at a model of this basin, it was 
felt that 27 nodes  gave  enough 
mation study  phases. As 

and knowledge of the basin 
the model  can  be 

complex.  One  aim of the 
is to demons- 

sonnel  how this can  be done,  and to 
them so that 

b., done by in the 
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The flow of the Jaj 
(1948-1968)  was  tested 

with and  a depen- 
dency  was  established. to test 

estimates the 
to extend 

the flow data. The  estimated 
is signi- 

ficantly 

then, that yield of 

tested by techniques in to 
fully establish the of 
to the to have some 
idea of the of these 
Using an 1130,  2 O00 of sto- 
chastic using the 

of studies, 
each 20 by  comp- 

capacities of 
40 and 80 million m3 to 

of yields. 
These yields, then, in the 

model  discussed  beluw 
(de 1969). 

OF 

As has been stated above the 
supplies can about half 

of the good land available 
min to 

natives and  combinations which can 
be  studied. These include 

intensive use on existing 
land, extensive use on 
new lands. size, land 

etc.  must be in 
view of existing  social and 

While  some of these and 
been stu- 

died, studies  still to be 
done  and so full cannot  be given 

to engi- 
and al- 

a 
was Fig. 4 the 
elements  of  this 
The unique aspect of this model was 
that  the  same  nodal used 
as model,  allowing 
some. of the of the 

to  be applied to the 
model to test the 

physical validity 
basin. The combined use is 
med  in fig. 5. 

The was 
to maximize the  net income.  Costs in- 
cluded cost of at the 
sion point, cost of the 

to nodes, and cost of 
of 

existing  wells in was 
to assess 

98 

I 
of 
solutions 

in of 

I ’  
T 

t 
solutions - - 

1 
simulation - 

W 

tables 

Evaluation of the 

and selection of the 
, + best plan 

Yès 
I 

Final design of 
system 

and 
management plan 

5. - of 
result  by  means of Basin 

cost of existing 
wells. that 
ghanats would be  abandoned  and  not 
used. 

The benefits in of net 
of 

depends on soils, 
etc. 

The is  designed 
also to take into account availability of 

only 
of the 

Costs of of 
to will be  included in some 
of the 

of 
demands and  an unlimited 
yield to test the of mining. 

The 360-65 was  used and  the 
is the “ ” 

of 
in 

listing of a aspect 
when so many 

to be made  and studied. addi- 
tion to  the usual cost and  quantity  data 
which a special 

was so that  net deep 
was computed. 

The is based  on  an 
The net deep 

be put 
into the model to test what 

would happen to levels, effluent 
a This 

is with some 
canal designs, choice of 

based on cost 
may in  pumping which  ex- 
ceed the physical  capacity of the 

downs. 
Since the of each  node de- 

pends on  the events in the adjacent  no- 
des, is no simple  way to 
just what  the yield on  an individual node 
may be. 

to  be tested. 
is fully that this 

has weaknesses due  to limitations of 
data  and techniques. example, a 
monthly  schedule 
the 

but  the size and  comput- 
excessive. 

Some of the could have  been 
easily 

a single node, 
but then  output 
model would not  be easily  available. 

The main  advantage of this combi- 
nation of techniques,  as  shown on fig. 5, 
is the ability to which 
should  be  supplied  by which 
by 

may well  be legal and social  as- 
pects which might dis- 

which is not quite the most 
economical. 
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The 
out  to basis 

decisions. We have  attempted to de- 
that these techniques in them- 

selves  do not but 
vide a of some of 
the complex 

The technical 
in this goes to many  peo- 

ple. Of A. 
FAO the 

; N.A. de 
FAO of the 

studies ; and 
Chun and E. FAO 

dance.  Continuing hy 
the FAO and 

FAO have made this 

(H.). - e of 
)) 

on 6, 
p.  68-73. 

(N.A.), (A.), 
and - e A Ap- 

to the Optimum 
gation Supply and Use 
in the >) 
ject July 1969. - 

and - ((Use of 
in the Simulation of 

of )) 

the Society of 
Confe- 

1963. 

Barrage  dans  le (Zran]. 
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