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Table 1-The amount of groundwater discharge in each area of the country's main watershed 88-87
(Iran Water Resources Management Company, 2010)
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Table 2- The amount of groundwater discharge resources in different years (Iran Water Resources
Management Company, 2010)
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Figure 2- Comparison of groundwater resources quantity per unit area in the main catchment areas



FO. ,0 b doizg b olelgid i dwolie 1) Sang R EUE )

bl 0393 53 Suisle ol 30l 0395 33 rmaiei o @ilie Slani
PY-AA

393 53 03t ool 1 059 53 s O il 4l ke
PV-AA 5Ll

4000.0 —_
% 3000.0

s 4 20000 s

s i 1000.0 1 .
LRy " e A
—— 0.0 .

e & v PR

. . & >
S Aol & «Qﬂ,\»}‘ «o;\b i

S
AT c;? é‘qy ‘\9

S

LS5 ol s ol 5l 039> 53 (Feipns ST @l sl
PV-AA okl 5599 55 ples

5 ol gl ol 5l o5a> 53 iy o bl adds e
FY-AA skl 0393 55 ples by

- s
. G iy
- PO
PP .
SRy - s

oo e N
AP AP Y
A0 WB & @
Ve

S

0389 33 dsog)l 4z 0 Lol ol 0352 53 (Siuen3 ol ibio Sl
PY-AA sl

Aoyl 4zl ;0 ol 5l 39> 53 (nj ol ilie s ke
FY-AA kel 0y33 53

1500.0
é 1000.0
Ky .
'i 500.0 N
-
00 " B -
[FRVPIR
& ,\'é\’v,\v"b LS o > IR
AR E *
AT AT o é{é’é\g;
S

0335 33 3% 30 ol 3l 0395 53 (Feizey o @ulie Slaws
PY-AA s kel

23 8% Sy ol 3l 0395 53 Frain S il 4k sl
SY-AA s kel 0590

800.0 T~ —_—
'.3 600.0

- 4 4000 - e
. § 20 oo
- ) 00 -

PN & A

NN o N 3 AT A o e

DR AI A T o e Ao QA o o IR

AT N : R R AN s
A .7 A -
T %‘9 ¥ P @9

e

393 59 555 30 S ool 52 5T 0395 53 Pz o il Slasi
SV-AA s bl

™

29 5530 W ol 3ol 0393 53 e ol lias ks slake
FV-AA skl 030

150000 .
g 100000
= - - s
50000 *
- -
°@ 0* 'y [ 5 o vy B Aile
£ > S O »
N o e 3 N A [N
QA A S e niols QA of o e - e s
A5 RN s SRS &
AT Q,;? & ‘\'@ AT 6‘9 g‘iéo R
9

<
S

kel 0395 55 p93 053 ool 51l 0392 33 (main i ol @ulie Sl
FY-AA

™

0335 33 o33 058 ol ol 0395 53 (s T @il i jlake
FY-AA skl

LR CCPREN
- s
PRCSEEN -
LR LRy

FY-AA 5 bl 0598 3 ol sl s 0)g> 30 (o g ) & ol dudski Hlondio g Sluued duw Lo — ¥ S
Figure 3- Comparison of the number and amount of discharged groundwater resources in the major river basins
in the period 67-88



VAP i) 5 5mb ) ojled Vale « LS 5 lgul ale F7

44z gi b uizmen g Wojo> o b auslie )3 ol nl g
Glool> slass iol38l 51 b Wy so aeia il
Ol maw L2olS 4 e 45 all Gees des g Guos

el 00l gt (B2 09l 9 (S0
plod jo w0 lid ¥ oojled S S0 Bk
90 B Ao L;L&bol?:- Slasxs FY-AA Lg)LJ GLQJLM:
u] &b plo 4 cws GLA )mT slrojo> plod
ojg> hatid Lol wilbioe jlin 059> (lod )0 (o))
plo & Cad 1) i Gees lrol> olaxi sg80 3
059> 1o el 00ls plaiBl 855u 035> Hlen o milis
Sled )0 mlie plo 4 Cand Oleid Slaws 5,0 (g5
plad ;o .ol pgd 40 10 Baes da ol 5l s 09>
o (Gaos dLbolD- adss e Gl.a‘ ).,..7:.:1 LQLQ"’)?"
uu)l.é C“b 0)9> sl 4 0)9> uLo.lb L (:JLA ).)Lw LY

Bl e Ol 5 Glee bS5

1Ololedidan 9 (5 5 A

5ol gle cupie Jeb Gy &) ol
9 S slaosle ol oY Gl 1kl (6l 0 e
S5 Sl o Sl L Sl
S s ) py ol g (Semsar Yazdi, 2011)s s
ol 1,3

5 eV (s o g a5 )28 5l bl o -
9 > el ool Ol i ol (e Con Ll
ok Glpese 4 e a5 Slgd 5l 6l o e
o9 5 Jlo sl aw Jsb o eein ol leo i
Rl oad Wojin (pl 4 O)lus (i8S ol
Wigd Grae laoly I (5100 00 9 i

iy 2l ez we 0 A sgam 35 s ylel ol o -
1S Canl 0392 (55,9LiS 0j9> 4 Logaye 00l B e
A5l g atn Dl (65 )0liS Ol 0aisS (el golie
Comb b 5l S a5 col dojle L 3
SLad g 058> ol po ol Glgld laly 4y ax gy Lol oo
S by Sl Jigp )92 50 S92z g0 slalid 4y aclas
b o5 38l cnss slogbey b s & )bl (s
20,5 58S mhaw (o Lol oy 5l oo sl 4y e

o g b

MM sl (b lald adss e Ol s Wy,
Skl adgl sla Jlu o ax 31 a5 a8 o lis
00 (g bl ide cov bald  eles i)kl
610 Lol B slaws lea b ol adss e Lol cal
ey LB Slawy b S95S A e b Lo &5 onl
shani al Bl d92g b K0 O)le 4 WS sl
Sige 093 Gl g el Bl il A e Lol
3 agye Sl gy g ol olaws iulidl L oS el o
5 G glooly (pgas 4 ejn) ol sleesiu
S L sl 2alS ol ) (sl (5 Gt
b U35 ey ol sloosin gl ol Sis
i 9 gy (539l s b lalid 4t 0 5008
5wl 4 ol Al g deslie S5 b
Ol 2 S DV-AA ol (b s (i slac]
3o edd iyled glaclid slaxy 4SSl 0gzg L aS ols
5575 ol b ool T (o8l olin 51 2aS el slo b
9 L8 g (JS a5 5l as s VY OV-0) Jls o
BB UE I LR CEPEIWER WS & B PR 00
ol AV-AN L o ol plel ol oo Ao
FP 4 olx ppw (GUalS woyo 1 4 OlS g v 0
oo g el 4Bl ol ey YO @ deiz g aoyo
Gy 5 pley S LS cl o] Kby e
0ad 5 K o8 ol el 50 gl i (58 (550555
ol oo i (nl Sl @Y AL o
055 8 azgi 350 ey ey ol e

g Olgid (Baocdos (Baoe laols ol awslae
hol 3ol slaojem 10 ((LSa) mhaw axly ;o lodeis
oyleds JS&) AV-AA 5 #V-FA Sloj alaie g0 ;0 jauiS
o g Gaos (slaoly olani iz s o5 ol Gl g (
et 35 Sie s pstef il Gleeism o e
5 Ohaisle 059> Logas ojs> plo jo Ll aiilas gl
douiz dlaws Caol aills il oo aeg,l azl o
o3> > cesat 5 A8 RS sl lasj o
0j9> o L Dlgid slaws ol a8l ol el
wBls (6 ySainr Aol 4ns 93 LIS L dreg)l 4zl s



BV o b daiiog s oloelyid (i dnglin 1) (Komg sl o,

3ga> L (aLLS acad )l l jo ld oy 5 Gaes dgg -
ghia b 1) gl U ey ol Gos e TF-
rrsYsb o (Papli Yazdi, 1993) (ko>  xje
Ghorbani, ) sy ;0 kS VI8 dg0> Jgb L @li3
(L LT S, 8 leal jo ol o 5ol 5 (2007
OS2 (i e (lwd)l ga ddib 9o LS
oy oy obl wle wbd (Ebi Zadeh, 2010)
Gyb S 45 el 45 sogas slrale w3l LS L)
ayls oS Ko Gk o ol ol
5! (Farhangi,2004-Siyavashi, 2014)
L L it o5 1 Sl a5 el ol il
(ol Glanssd e a4 |, b3 a5 aib
Gl odle S ool § B0 S Egdge o (Sn
wlhisl oy, cof LB Gl Lis ol
Sl 5 Bjsel She 0 lgd Cupe 5 (5SS

Bl oe 55900

dogi 5 S blis ;o Boas 35250 Jlub Slsid -
Sote SlaShy 4 dzg b g aies @l liasS
dw dl> o 10 5 20,5 Laas ol dag jo cnl p3¥ SLE
Sl Gleojin mhw b oogd oy )5 4 ola)Sal,
sleald 5 adly moldl bold cavs YLy cowe) )
Jué aes
{(Arabkhedri and Hakim Khani, 2003) .

Coomw & yhdul Glles 3 uejp) loow

clylvas el L lede

ol Camdg om0 P ol gl ools Fgu oy los]
Shoneste J5S Suz 50 I L s Dl 48
b g )y Sl 6xSela g (Seein) slee i
2 ohy & swein sleel gl sleejin iy
wdss slagyb gl LS 0 siS acgies bl
g doly pdy Sl o gian

el Jols lbolid (Sl oo poe slaplls -
Lol 51 IS 5 Sy 5 )05 @3 5 e
gl sl g Laas>

Geos o g Gaos laoly yi> Sl (6pSel> L -
Az Glanwgi slagyb gl pac 5 Dlgd >0
ool w53 e 5 (Slee «53)laS (aio 5l el
gz ab @ly Sge Dlgs Sl gl o g oo
Sole) Slgd o> ilwesly 5 lupd slag,b
S g el has ol sleosle ol a5 w0l
5 BB 9 Jyol IS pas s 4 9290 Dlgid -
0 ohg & ohbrese s ohsles Jl cellaiul pus
Ll oY 5 bl 5 3lusly jslane @ Slis; 3blis
w228 S a5 Wil B s evs ey Sl 0
Jos a0 Ll 5l (6,00 100 0 493md a5 (geu 4y il oulls
Sls8 Glmlo s Ol et 5l el 03 nlply wges
ale 9 058 Solex Dlgid Sl Lol (Al g 4
LG oS L8 Ll s o Sl by 5 L
Lold (g5lujl 5 @il 4 Cod (liogs o5 Lk
Aigles pladl

Saley g Sled lwil 9 pens Sldes pll -
ol el 1l salys SN 590 4 ymie (33 Syl
288 Ol (G ah; ol B 3 S 4 (Sl
Sl b g o slagty, booles UL

g 08 paaw Ailod ] Casd A (s



VAP e 5 5ol o) o)leds als e ol 5 g5l alxe FA

Arabkhedri, M., Hakim Khani, N. 2003.
Investigation between relation of
desertification ancient technology: Starling
Dam and Qanats, Geographical Research, 49-
61. [in Persian].

Behnia, A. 2000. Qanats protection, University
Publishing Centre, 236 pages. . [in
Persian].

Boostani, a., Ansari, H. 2013. The problems of
rural Qanats ~ workshop supervising
restoration, Journal of Agricultural and
Natural Resources Engineering, 42: 41-45. [in
Persian].

Ebi Zadeh, a. 2010. The Exploration of the Qanats
with a focus on education and rehabilitation of
local technology, culture and architecture of
Iran, Armanshahr, 5: 1-22. [in Persian].

Ebrahimi zaker, D. 2015. Ab anbar, Qanat and
Band sar. Yazda Publication 271 p. [in
Persian].

Farhangi, B. 2004. Water Melody in the Passage of
Time, A Review of Hydro Structures of IRAN
From Ancient Era to Present Time. 252 p. [in
Persian].

Gabriel, A. 1935. translated by Najd Samiei, F.
Cross the deserts of Iran, Astan Quds Razavi,
440 p.

Ghorbani, b. 2007. A glance at historical qanats in
Iran with an emphasis on Vazvan ganat in
Isfahan, International History Seminar on
Irrigation and Drainage.

Goblo, H., Translation: Sarvghad Moghaddam, A.,
Papli Yazdi, M.H. 2010. Qantas Engineering
to achieve water, Papli Press, 247 p.

Kamali Moghaddam, R., Seyyedi, F., And
Ebrahim, N. 2011. Investigation of watershed
protection activity effects on drought (case

&bw
studies Fooierd-Qom), the fifth Conference of
watershed management and soil and water
resources management. [in Persian].

Kardavani, p. 1998. Iran's subterranean origin
(Qanat) and the source of its spread in the
world, 35: 7-20. [in Persian].

Office mega planning of Water and ABFA. 2010.
Statistical Yearbook of the country from 1387
to 1386. Shaheed Beheshti University Press,
344 p. [in Persian].

Ministry of Energy, Iran Water Resources
Management. 2010. report the status of
groundwater resources by the end of water
year 1387-1388.

Papli Yazdi, M.H. 1993. Qanat and its economic
value, the sample stream Gonabad Mashhad,
Journal of Faculty of Letters and Humanities
Sciences, Mashhad, 2: 309-322. [in Persian].

Saeidian, A. 2013. Qanat, traditional irrigation
infrastructure  system in Iran, Elixir
International Journal, 55: 12743-12747.

Siyavashi, M. 2014. QanatYazda Publication 223 p.
[in Persian].

Semsar Yazdi, A. A. 2011. Qanat; an Ancient
Technique for Adapting to New Climate
Changes. Journal of Arid Land Studies, 21(2):
71-73.

Tolman, C.F. 1937. Ground Water, Mc Graw Hill
,593p.

WenlJun H.U., JieBin Z., YongQiang L. 2012. The
ganats of Xinjiang: historical development,
characteristics and modern implications for
envi- ronmental protection, Journal of Arid
Land, 4(2): 211-220.

Wulff, H.E. 1968. The Qanats of Iran, Scientific
American, 94 — 105.



Journal of Aqiufer and Qanat (semi-annual)

Vol.1, No.1, Fall & Winter, 2017-2018

University of Birjand
p. 38-49

Study on the Effects of Qanats, wells and springs on the evacuation of groundwater resources
in the main watershed of Iran

Saeide Ranjbar Naeini', Parviz Garshsbi’, Zahra Chatrsimab’
1- Forest, Range and Watershed Management Organization
2- Forest, Range and Watershed Management Organization
3- Forest, Range and Watershed Management Organization
Corresponding Author E-mail:Ranjbar79@yahoo.com

Received: 20-02-2017; Accepted: 01-09-2017

Abstract

Iran is located in an arid, semi-arid region. The mean annual precipitation of our country is about 250 mm
which is less than the mean annual precipitation of Asia and about one third mean annual precipitation of the
world. different kinds of climatic, topographic and geographic conditions, uneven distribution of surface
streams are the hydrological features in many parts of the country. Iran possesses 37000 Qanats. These
Qanats are providing 7 billion cubic meters water a year for agriculture productivities without consuming
any kind of fossil fuel or electricity power. In recent years, increasing population has caused more
demanding for new water sources such as digging new wells from aquifers, and this leads to accelerate
decline in groundwater table. Decline in groundwater table has caused lots of problems, for instance
increased number of arid fields, reduced the flow rate of rivers and lakes, decreased the quality of water,
increased pumping costs, and the land subsidence. In this article, essential safety requisition and
reconciliation of Qanats was studied by investigating the role of Qanats and comparing them with others
sources.

Keywords: main watershed, wells, changes detection, Qanat, groundwater resources.



