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PLAIN Oir cltAZVIfi, Ittutx

The back;lround information for the pl-ain of chazvin is as follovs:
(") qsp-qte.!y.: the r'lain of Ghazvin is situated about 120 kn west of rehran,betveen the Elbrrrz Mor.mtalns in the north anri the central mountain ranges in thesouth' rt forms the westernnlost ext.ension of the great rrani.an prateau. The areais apnroxin:te1y r':ctanr1u1ar, extendinlr over 3. ma.xinum of 100 km frorn east to westand 70 kn from south to north; it covers aborit ,,000 sc1 km, of which about1,300 sq km are under curtivation. The plain varies in elevation from 1,1)o tor''00 m above sea lever while the mount"i. r*rgus reach elevations of 2,!00 m inthe north-east and 2,500 m in the south. The total areal- extent of the basi.nsdraining into the area is about 13,000 sq km. The two maJor steams, the Khar Rud.and' Abhar Rud', flow into a salt marsh on the eastern bor:ndary of the area. Thereis only a smal-l outflow from this s\.ramp, drained by the nua-i-strur in an easterlydirection. - -r

(t) climate: continental, characterized. by a vide ranf,e of tenperaturesbetween sufllmer and' winter anc sudd.en transitions between hot days and col-d nights.The rainy season 1.sts fron Octobc.r-:.ilovr:rnher to i.ay_Jr_rne, arith a naxirnurn durincspring; average annual_ precipitation is around 300 mm, incluclinc the vaterequivalent of snov t)

(c ) &selvol_1_!lr,rg: alluvium;

(-d) t4ethod's of investizati on: detailed. surveys and. neasuresrents,interrcretau;-;;;;;;1i,,.,ritlrtheaid.olane1ectric
anologue model.

ra.

The Plain of Ghazvin is a tectonie depression framed by the Elburz Mounta^insin the north and the central rranian mounti.ins in the south. in tire mountains,and' on their bord'ers, Liassic to Miocene strata have been id.entified. The thickeststratum is composed' of volcanic rocks, tuffs, and.esites, trach3rtes, basa-lts etc.;it is of Eocene-Neogene age and reaches a thickness of 2,500 rn. Al-1 the mountain

The flat alluviaI plain is formed. by sedinents d.erived. fron the erosion ofthe surround'ing mountains. A eontinuous aquifer cf varying composition andEnleKness ls formed. by the a1luvia1 Pleistocene-Recent strata in the plain. Theseare the principal aquifers. rn the lower parts of the plain, confined. conditionsare frequently encountered owinq to the inter-bed.aing of u."gi11u.".or." formationswith the elastic horizons. As is to be eri:ected, coarse components predominatenear the margins of the plainr'nrhereas the prooortion of fine mater.1al Dredom.inates

Ground-*ater reservoirs

towards its centre.

x Case study No. 10 prepared by S. l,land.el (Isr.ae1).
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Utilization of ground watet'

GrounC lfater has been exploit,ed in +,iie area by g.haxats since the tenth
ceirturv. !- ghanat may be described as a slightly incl-inec, alnost horizontal ,

hand. ciug gaflery;axcavateo stretcir-b.1.*stretcn fron a line cf I'ertical shafts. Tne

d.igging oi ttr" gallery is begun at ground ]evel at its f over end, and cagied
u;rslope at a gradient of about 0.02, per cent. This slcle, being less than the

-"iof," of the ground and less than the sl-one of the grounC-water tabfe, the gaiiery
go.L 6uuper belou ground until it reaches ti-re ground'llater table. The galIer-i'i's
then continued so as to tap ground. vater over a sufficient I ength, in order to..give
the C.esired i,ie1d. The last of the rov of shafts is L::o'";:: as the'imother-we1} ".
In the Ghazyi-n area the longest ghanat is 1J. k'n and t:le oeepest mother-r'refl is ?3 n '

?he ghanat ltas a r.ret se:tion into vliictr the grouod r'iater :eeps, and a d.r-],' section
servi:tg as a conduit for the lrater until it reaches Erourrd leve1 ' frorn- this pci-nt

onward the,,rater continues to flow in an open Citch. 1n sone casesr lrhere tire
nateria^L is too friable, the galler.r is lined r'rith oval s::aped rings made of burn+-

clay' or co::cret e .

The construction of a ghanat demands a:nazing engineering sl"i}ls andt a dee:''

rindersta.nding of natural "oiJrIions, ancl has r,roveC high)--r' successful throughout
nerlr gsnguries. A ghanat is aetualiy an artificia^l- spring arrcl , thus, its Lischarre
stron6ry Cepends ,p6*Ti,6 height of the r.'atcr'-tai:ie. Tlris, indeerl , is; its main

drat.rl-.acll . Iiigh discharges commonly occur at the end of *,lle rain.'1r season, whereas

in the Cr-v season the flo.a decreases and, in sone ca.ses, eeases comnletely'

ln the Ghazvin area tlrere are 193 silan:ts: lrJ)r cf tiren exnloit nercl:ei
horizons, about ?0 to BO m nigner than itG focaf v3ter tat,1e:. but only 1)+9 yieid
r'iater. n6r',, the rest being drl,. There are 31)+,qhanats in the plain proper: 2CT noi',

viel-d wat.er and the rest are drr,'. Their combined Cischarge amorrnted to about

ito-; t;(,;3 in rg6l. About 2) y,,er cent ot tlre discharge is lost trv seepage.' and

ret.ur.ns t,o the ground-water reservoir before rt reacl.res tire irrigat€rd areas'

ur) (,';i..rr; lo cave - itrs a.rrd tire lecli of
" .l 11e i'ea,l of I abOriOuslrr rel:3if inI

Weills in the area are of ti,o l-ir-rCs: hanil-cirrr sitaft r+e}ls amcl macirine drilled
bore-holes. ln l9(:5, t-here existed 13,5 slraf*" ,re1ls elui-p:.eri lirith pumi's ancl-nctct': '

yietclirrg .:iout >i'*' ig6 13i.'"u., ar,t i..3 Jeet r.rcl Ls "i.'l-ii:ri aboui. I3:; x 1pe rr7l''-t:3r

I'he fln:na*'s are in t.he llrocess rf Jr"i'r,-
maintel-:ance. Ot,rrrers nor'r pr-efer to dril'1 r''ell
g!e114!l or lengthenittg t1-reir wet, scction.



It vi11 be noted that present ground.-vater abstraction already exceeds
replenishment. Therefore, the water-table vi1l neeessarily be lowered and the
prl"""" of d.rying up of the ghanats will be accelerated. It is intended' gradually

. io replace ghanats g6mFletely ,-f bore-holes , with a controlled progra:nme of
exploitation.

fn future, exploitation of ground water from the aquifer wil1 be linked" i'rith
the provision of surfaee-water supplies from rivers outside the arean so that the
planned" exploitation of part of the regulative ,esqrves can be envisaged.: 4s
these reserves are vely large, about 2,000 x 106 n5, it wil-1 be eonparatively easy

to manage the aquifer as a seasonal and long-term storage reservoir.

Many ad,djtional bore-holes have been dril}ed, and are now being put into
operation. Hy6rological observations are being continued and interpreted with the
aid. of an electrical analogue model. Aecompanying the hyd.rological development of
the area, agricultural development is being pushed. by the introduction of
fertilizers, new crops, nev techniques of combating pests etc.

References:

unpublisheo reports prepared for the Government of Iran.


