Oy (e 551 pwign (2855 pole Alome
YY) W Nfeo OL‘L...:U grs..v“gw e)L«..i crﬁ) JL.»

Szl Olgd Al 53 O idw Sld

Gr pe O Sidu Slole 165 90 aalllas)

¥ Yo, - Y N . )
6}33}%‘)\.«‘ij—.ob&.k«:;ag,h}fﬂf‘.b-g d..\l.b&;\:«

VWAV NSy VR4 N4 Sl s b
e S

Sl e Sbam b s slact mle Sonal 4 bS5 SUL Gble 55 (SWL 3 peS cCumexr Ad) 4 ax 5 L
C)\H\ dlﬁ_n;))‘ C,.w‘ u‘)&.:.w u:pu” du°j}ﬂ C)‘.X}-‘ 3 J[?Ll\ g)js.\.é LSLACJE )‘ é‘l C,.w‘ [ \JD-\ ﬁb-é U'»'" C,q"j.?l..;
s ol 53 1038 e 513 a5 g0 S 5 1l Sl A 5 S e Ypeme Sl 1 3 55 el slasds
Sl 53 0T D Sl el oad |1 V48V Jlu 3 4S5 e Tt ol oM i 8550 oo r U B ol OF 1 o
S = ol @l_:? Nolen Los s sy sUldess :LJJUJ'.A Ul g:LJJ?’- SLols ols cows ol Ol 23 da,\.ﬂ
il bl gy ol u_a.x_J)l_pT w03s s Sl 5l a5 k3 lues 593 53 53 skie pds 5 S eslan ol e o ke
s 5 i laas gad dlie 0031 5l eslinal b sy sl 238 13 o 5 4 5550 Ve i5n 6350
e 3Ll g0 5 bl bbbl glacls - b (ol ! b s e OLES el e AT Ol 3 s
M 2alS 1 b (sl o8 das o OLES 35 55Kl IS g3l s ol 42315 (6 80 sLTdese LS 5 5 03

RCHU[PUSC{ PSR CHUE SN BT SN [V B R VN W

wﬁ)ﬂ) &_)T "’j.'.'. cC)L\B “_)M.:.ml u«“&uﬂ ca}jﬁ L;VL:.n:J))‘ :Lﬁéj“’.’\gs

talebisf@yazd.ac.ir «J s stiv 5 33 oKl (b mlis 01l (ol el S esS skl )
Lol 3 4 S Ol nb s IS oslol oS 5 5 o815 (Ol o ppoke Ll IS Y
dgn o33 h ol (3 aes 5 b cle dSLE3ls (gl il Er 05,5 skl ¥

35 ol b b 0 dSls ¢ (gl sl (6 S5 (s mils ¥

el 35 o8 ) B IS abOLL 5l gt L ol
DOI: 10.22052/deej.2021.10.31.21



VFoo bl o5 g o 0 ylos o33l Jlw ()bl o1 (oo (g sode alxo Yy

s S 53 ) M iy e b s
Aol s Gres sl VY 3 e sl O iS5 O
DB o 35 it 5 (Awe ol b s aalesy Sl
Szt s K s OOaw sk a8 sls OLES gl s
i ey 255 s Sl e (1 sl
AL 5 Jal 53 (O iy (i) (5 e 11K
¥ A e 48 0l 0L (g5leda Sl eslinnl b 2o 5
e Ao o S e OV aSe e O sk
b GLL s S gladle 55 caSle e 0L S
Dl Sl AL Sl 5 S G F s
ol Sisaay 5 St bln 53 e 03 g_.JT@L'w
Al iy s S (Y OLKes 5 eils)
i sl Jue gl eslial U e 5 ol
s Sisy 8 3ls 0L Ol o s anylr s slisls
xS e O gben V/8 550 Ol sol OF il sl
S (VWY OS5 Olts) 35 d
el Lag b ol S sl 0L = o S0l
o 33 G e el Ol o Sl 1
Sl iagin (Yoof OlSan 5 dss0 Oly) Lsd s
o e s e oy 3G e s el
Dt e Pl i oo 5 S Y0 3 48
YU el LaolKasl 81 55 a5 sl Cllas ol s a0l
Sressm Slelr 53 Ol o (Ll 5 gl e O]
Sl s D58 s SR e 5 50LES
Ssl 5508 bl 51 (ol 5> Dl Sl o b
Gl 0l OF 31 05,8 2 alS 5 JLsles L
2w i 3t L (Y00 s 5 akews)
S 3l 0L OS50 m Sl g ia s b
5G5S slazand 53 s mhao 5l Ol mlaw o35 L s
5 (Wl B iy bicos a8 4) cots slecil
Sy s A 48) O iy a5 Gl
e b Gl e 5 15 s (Wles gy SV
OLLSan 5 ade) A3l o YOF 5 YOV (Y+4/0 YAY/Y

dndie
L o sian 0085 5 OO 528 oy ] s i
Sl po g Sl s Olaj 5 OG5 dadls 51 eslind
ol 55 50 (Sitang 5 S Gble 5> OO 5l g
o=l a R Ol 5588 53 Sl el ol B 813
sl =l a3l 3l i (605 e g 45 ol bl
b =i Slore i ol o ol sloa JLoSis
4SOl aibe (65528 53 pl sy cdlon 5 0l S ua
Sl 5l Ol Sistaas 5 Six Gble ey
S S 5 Ol Cblis g 53 ()l ] slaz b
Sos b oz b (pl s Mas sy s o B4 6055
3 PG S alle Glam b Bs il o ol 5 ol
2 bl glag b s Slas b5l s plnil S
53l Jlw A 51 i gl Lis Gl (sla 4iS
Sl 5 b5, Shas 5 LS (LS ol sise L
s e ol U (S 5 Of cbli> Calises laoL)
VAYY Jlw s L dsl sl = (SCS) 1K ol Sl bles
Al D s 5 (Ve vt cdm 50 L) S
b Sl aS A asta Ul 53 o seae L0 £ b
skt 3 5 b Olgl oS 5 A4S Ll b (o an LS
i) Bl Ol 53 (V) s 5 (65 5m)
S5 o cblis Ladl Gua 45 ez bos Shes
i B e A s B s Sl IS b il e
S e 45 0l Ol ctin S e 5 O e 2 s
T gl Dl is (V4AV21447 JL) Odlw iy
wdls LAl a5 o35 SOl e Olie B e 25
I e O U S A e e
2 ldl bl anl 25l e JC)M,W:
i o by JLaSst 53 leas Yo 0049A UL
el e oS (65 sba 4l ralS Sda s s
sl oy =V/0 45 NAQAYNAQY Jlo 53 /¥ S5l 5,1kl

(YY) 0LLSan 5 st (T OLan 5 7 o Sss)

1. Bouri and Ben Dhia
2. Viscarmy
3. Ghazavi



vy

:5 2
@
F\J{

‘
54°05'00.00"E 54*10'00.00"E 54°15'00.00°E 54°20'00.00E

31°300000°N  31°350000°'N  31°40°0000°N
31*3000,00"N  31°3500.00°N  31°40°00.00°N

54°05'00 00°E 54*10°0000"E 54*15'00 00 54°20'00 00" 54°25'00 00"E

0 4l sul 359 Gl 5 (558 Comdge (V) K3
Figure (1): State and provincial position of the Miankuh

watershed
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Figure (2): The geographical location of the important qanat
and villages of the Miankuh watershed
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Table (1): Longitude and latitude of 4 aqueducts and 2 wells
and a spring
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Table (2): Statistical Test of Hydrology Data Using Paired Samples Comparison Test
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Figure (3): Linear Correlation of Annual Average Precipitation-
Fakhrabad River Discharge (20 Years Statistical Period
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Table (4): Number and volume of floods in the region
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Figure (8): Hydrological comparison of quarterly moving
average of Baghdad qanat with control qanat
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Figure (11): Linear Correlation Graph of Baghdad qanat and
Control ganat Before Implementation of the Project
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Figure (9): Hydrological Comparison of Moving Quarterly Moving
Average of Mohammadabad Quarter with Quarter Control
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Figure (10): Hydrological Comparison of Moving Quarterly
Displaced Averages of Kheirabad Aquifer with Control ganat
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both project execution and non-project implementation
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Introduction: In recent decades, flood-spreading and artificial flood recharge have been used at the proper time
and place for optimal utilization of floods in arid and semi-arid regions. The importance of these projects in Iran
is mainly due to the excessive use of groundwater resources and recent droughts, which have rapidly decreased
the level of underground aquifers. Therefore, in a country like Iran, which is regarded as an arid and semi-arid
region, performing such projects is essential for water resources management and flood control. Evaluation of
the performance of watershed management projects in different countries worldwide has a history of more than
80 years. Thus, this study sought to determine the long-term effects of this project on flood control and
underground water recharges, especially in dry years, through a technical investigation of the Mehriz flood-

spreading project.
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Material and Method: This study used technical evaluation methods to evaluate the Mehriz flood-spreading
project, which was carried out in two ways: statistical analysis and fieldwork. In the first method, all necessary
data were collected and analyzed. In the second method, field visits to the project were made, the pros and cons
of the note plan were identified, and the technical evaluation of the plan was performed. This way, the discharge
of qanats was investigated before and after applying the water-spreading project.

Result: The comparison of average annual discharge in Fakhrabad River's hydrograph before and after the
project shows that from July to November, the flow rate in each period was equal to zero, and from December to
April, the river's flow rate was less in the pre-project period than what it was in the post-project
period. Moreover, the average discharge rate in the month before the project began was lower than the rate
reported after the project finished. Also, the average rate of post-project discharge in May and June was less than
the rate reported for the pre-project period. The study's results indicate that while most pre-project floods
occurred in late spring and early summer, the post-project floods occurred in late winter and early spring.

Discussion and conclusion: As mentioned earlier, this study investigated the effect of the Mehriz flood-
spreading project on gqanat discharge. According to the study's results, Baghdadabad's qanat in pre-project years
was less than that of control 1 (Ibrahim Abad) and control 2 (Henza). During the years since the project was
implemented, these qanats' discharge rate was higher than that of both control qanats. A comparison of the three-
year mean discharge of the Baghdad ganats in May, August, and February in two ten-year periods before and
after the implementation of the project showed that these qanats' discharge rate was increased in pre-project
years. Therefore, implementing the flood-spreading project has helped increase the volume of water in those
qanats. Also, the result of the statistical t-test showed that this aqueduct's flow rate has increased in pre-project
years.

The changing trend of the Khairabad qanat's discharge in Yazd indicated the positive effect of implementing
the flood-spreading project on the qanat's discharge in post-project years. On the other hand, the result of the t-
test for Mohammadabad qanat before and after the implementation of the project suggested that the ganat's
discharge rate in pre-project years was less than the rate reported for the post-project years. Also, a hydrological
comparison of the average quarterly discharge rates of the qanats with those of the control ganats pre and post-
project years showed that the discharge rates of Khairabad and Mohammadabad ganats had gone through a
downward trend from 1987 to 2007, indicating no effect of the flood-spreading project on increasing the
discharge rate, which is considered as one of the drawbacks of the flood distribution plan. This could be
attributed to the fact that the project area is located in a place where flood water naturally spreads and nourishes
most channels. Moreover, diverting the water of the Fakhrabad channel and spreading the flood water to a
particular place prevents some downstream qganats (such as Mohammadabad) from being fed by the floodwater,
which, in turn, may upset the floods' balance and negatively affect the behavior of the basin's residents.

Keywords: Qanat, Flood Spreading, Project Evaluation, Yazd.



