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(S)pl] wliae; 2ly5 Jguame oS 5 oo X0 (o y20) T olo , w59, g ol T e Wor
Culture area of winter crop j ! The amount of river and groundwater in month i (m%) a
(sSa)pl] Sl oly5 Jparme ot ;5 o Xs;: (ceaso se)i ol > ol 31 oo o el o Wa
Culture area of summer crop j ! Allowed water extracted from well in month i (m) .
(Sl 2 g €S 35 o « (oo oe) T ole 33 0025 lulid jlora s cslasly 5 flre ol ) Ll sy,
Culture area of orchard j 0j Extra water extracte(_j fror_n_ Ilc_ensed weI_I or3 W,
Unauthorized well unidentified in month i(m?)
iy Sl 5l (5yslas” i Ol il wiew
(o y20) ouT (oo s2e) Jlo o (o ool 3l o3 el ST S W
Share of groundwater extraction Annual Total groundwater extracted (m®) >
for agriculture
()LSJ”))WWULE)UWL’W‘S)J)@M (caSo sie) T oo > lgiB g daie caling, o 500
Culture area under pressurized X Water of river, spring and aquéducts in month i(m®) Rl;
irrigation system(Ha) '
() gt (gl wisms b oS 5 pans (caaSo se) ol 53 I £l ol Lalls Sl S
Culture area under traditional & Total net irrigation requirement for orchards in month i Gi
irrigation system(Ha) (m?)
bl oty JS R (e y20) T oloy o5 Y guama ()bl palls Sl JS 7.
Whole irrigation efficiency Total net irrigation requirement for crops in month i (m®) '
< g s Jasl ples (cosSe o) 5 JUasl el o )3 (iomse (slo oy & Ol S5 3o
Conveyance and distribution water R1 Water penetration to aquifers in water conveyance and D
efficiency distribution step (m?)
38 plesily (ke (arSe o) B o dlpo )3 ixoj05 (Sl 050 4 ol Do (e
Mean irrigation application R, Water penetration to aquifers in water Application step D,
efficiency (m®)
tb co glel oy 2 2,008 el (ceaso se)i ol 3 ol 31 el il B Sloro O Sl
Irrigation application efficiency in Rp Maximum water allowable to extract from groundwater in H;
pressurized irrigation month i
e Golel gy 3 38 el i Co T e s
Irrigation application efficiency in R (o ) e 2 sl pane sl ol o ajj

traditional irrigation

Net irrigation requirement of crop j in month i (m®)
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Table 2- Variables description of model

iy 23 slos iy x5 slos
Definition Symbol Definition Symbol
@}ijL&ﬁ‘%).o)begAUy"iyzi%)b iou)ﬁdjh;m}gl)}&\fyam‘ﬁ)@'\pf%)b
Penetration coefficient of Waste water in Kq Low irrigation coefficient of winter Kii
conveyance and distribution step crops in month i
d)m%).o)lbwgﬂiy’lsngﬂ)b ialo)bdjb@gbucl))'u\/yng)Lg’lﬁS%)b
Penetration coefficient of Waste water in irrigation Ks Low irrigation coefficient of summer Kai
application step crops in month i
) . ) iobo o 2L Y okl oS i
I ) g el ol e Ks Low irrig]a;fon co:f’;;;ieat gfs orgi:ards Kai

Correction factor of cultured area Statistics

in month i
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1- Generalized Reduced Gradient
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Table 3- Scenarios specifications

iy y25 sl
Definition Symbol
Gk Cands S
Current situation

dg 4 S Ul s 3o)b 5l aoy 95 & Jlisl Ll ialjal S

The increase of conveyance efficiency to 95% by replacement tube instead of canal '

At 3blio )3 )i cod gyll cutS pj pdaw i3B! S

Substitute pressurized irrigation systems instead of traditional system in capable area 2
w2 bpgd g Jol ayliw 9o plxl S,

Combining S; and S, scenario

103 15 4 (a0 (Slel b s 23 2,8 oy G g pgws 25l plo] S

The increase of irrigation application efficiency in modern systems to 75% in S; scenario ‘
10385 4 (a0 (Slel (6o s )3 2,)l8 oy G g pgws 25l plo] Ss

The increase of irrigation application efficiency in modern systems to 85% in S; scenario
A 93 b5l ot (gl b i iS5 g Gal33l g gl sl sl (e ot plp DB g (i e )3 b ) adgl (i i
Execute S; scenario and increase area of irrigation modern systems to dual of S; scenario (only in Se
Sabzevar to 1.5 times).
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Table 4- Specifications of irrigation systems in study areas

9 JWS! ol (g)lol CuiS 5 e

g @ ple pew
a Ol Jusl ol gogos (o) Slmjy  (W)lidces iy g
s (yiashS)as 30 Con\é%ance CuISLrJIBee?rea ol S
. e Length and kind of _and ! :
e s Slaalie ) distribution pressurized P pao
Ol e (a5l 5 water canal(Km) A .
City (ol adls) SRS _V\_/ater Irrigation Si09LiS
Number of V}/I‘;;f;r efficiency % systems(Ha) Share of
observation (Lit/S) Jus = Sl nonl-I \;vater
3 ) . S el . well from
(Wells) ] ‘> Ay Sloww oSl =1 Fl total water
Soil ; shre
Pipe Concrete Mean StD Crop Orchard use in
canal canal ' agriculture
‘ .
2 657 12225 3057 349 209 57 10 2530 446 21
Sabzevar
spilis
Neyshabour 1115 24174 2371 446 327 71 17 8622 4070 20
ek 342 7110 365 67 106 69 5 6937 1089 6
Mashhad
pl> Cuy
Torbat-e- 614 17396 939 1106 316 73 9 15301 1384 8
jam
Ayd> Gy
Torbat-e- 408 11162 582 700 43 78 16 11906 26 16
heidarieh

55 slaaidl sl
Source: Research findings
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Table 5- Low irrigation and penetration coefficient of water to groundwater aquifer

Sill o5 ele _ . e
&b e obo Kii Ky 3i Mean of low Ksi Ks; M :9” T’: u@k;r ient of
City Month* % 9% % irrigation % % ean of penetration %oe icient o
% waste water%0
1 50 50 50
2 50 50 50
g s 3 50 50 50
Sabzevar 4 0 50 50 44 & 32 66
5 0 50 50
6 0 50 50
2 12 12 12
sl 3 28 28 28
Neyshabour 4 0 20 20 17 60 30 45
5 0 33 33
6 0 1 1
2 13 13 13
Rt 3 15 15 15
Mashhad p o 14 14 10 50 20 35
5 0 12 12
1 39 39 39
b oo 2 50 50 50
o= 3 50 50 50 4 60 30 44
Torbat-e-jam 4 0 50 50
5 0 48 48
1 29 29 29
hyh Sy 2 32 32 32
Torbat-e- i %3 gg gg 27 72 48 58
heidarieh 5 0 11 12
6 0 20 20
e slo 4l 1SS e
Source: Research findings
992 3R =6 ol e =5 ‘),,3':4 by =3 ki3] =2 (pdy9yd =1*

1=April, 2=May, 3=June, 4=July, 5=August, 6=September
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Table 6-Efficiency, culture area and water extracted from wells in scenarios of Sabzevar city

S1 S S3 Sa Ss Se

R1
Rp
=5 Y guamo ;L o (glol o
Crop area under pressurized irrigation system(Ha)
b Y g Hlid cov ()bl paw
Orchard area under pressurized irrigation system(Ha)
Ws

95 55 95 95 95 95

66/6 66/6 66/6  66/6 75 85 66/6
2530 2530 15862 15862 15862 15862 22528

447 447 2457 2457 2457 2457 3462
466 277 419 254 242 232 245

555 sla aml il
Source: Research findings
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Figure2- Comparison of water penetration to underground aquifers in different scenarios of Sabzevar city
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Figure 3- Comparison energy consumption among scenarios in Sabzevar city
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Figure 4- Comparison of aquifer deficit between scenarios in Sabzevar city
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Figure 5-The effect of the implementation of various scenarios on the aquifer deficit in the study area
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Table 7- Effects of increasing power price and yield on benefit cost ratio of scenarios in Sabzevar city

0 PRI i~ . o3
o Slos u..-;”l,.el o W S S, S3 Sy Ss Se
Increase of yield% Power price

0 13.34 0.99 0.20 0.49 0.60 0.68 0.41
10 13.34 1.08 0.59 0.66 0.75 0.81 0.60
20 13.34 1.17 0.88 0.87 0.96 1.02 0.82
30 13.34 1.26 1.16 1.07 1.17 1.23 1.04
40 13.34 1.35 1.45 1.27 1.37 1.44 1.26
0 27 1.33 0.20 0.59 0.71 0.80 0.48
0 68 2.37 0.19 0.90 1.05 1.16 0.70
0 150 4.43 0.16 1.53 1.73 1.88 1.14
0 730 19.02 0.09 5.93 6.52 6.99 4.20
20 150 10.88 1.23 3.83 4.56 5.18 2.65
40 68 10.04 2.28 4.14 4.83 5.43 3.14

500 gla 4l [3 L
Source: Research findings
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Table 8-Economic value of water in study area

&L‘“‘f’ﬁf‘" So S1 S2 S3 S4 Ss Se
City
g s 121 198 134 213 224 232 220
Sabzevar
YA 190 249 200 260 273 285 271
Neyshabour
Mo 331 448 354 466 484 505 484
Mashhad
pla coy 314 385 324 396 414 434 407

Torbat-e-jam
W)k Coy 415
Torbat-e-heidarieh

480 429 495 519 550 510

5000 gla 4l [3 L
Source: Research findings
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Table 9-Benefit cost ratio of scenarios in other city

Ol e o Ko (1381 8 Coe S S2 S3 S4 S5 S6
City Increase of yield %  Power prices
N 0 13.34 396 037 142 178 209 099
o9 20 13.34 499 139 214 243 266 166
Neyshabour 40 13.34 6.03 233 2091 324 349 240
0 13.34 4873 079 337 3.96 464 2.02
e 20 13.34 58.39 255 4.96 543 593 3.37
Mashhad 40 13.34 68.06 4.10 6.67 7.8 7.73 4.87
s 0 13.34 820 037 191 252 323 124
A 20 13.34 14.90 2.67 3.87 443 501 272
Torbat-e-jam 40 13.34 2159 489 589 650 7.15 4.25
e 0 13.34 489 036 105 161 232 074
R L 20 13.34 1325 2.63 301 352 413 215
Torbat-e-heidarieh 40 13.34 2161 486 499 556 621 3.59
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Source: Research findings
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