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Figurel- Adaptation of the border of the studied cities to the aquatic areas
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Table 1- The symbol for the variables used in the model

) presv s Slpogs
Row  Variable name Description
1 o g ailate ok Jpame alss ol5ee
¢ The amount of production k in region g
” yyx! g aihaie joy Jyame a5 e

The amount of production y in region g

3 Xk g adhis ;o k el)jolS cuiS 55 pdan
¢ The cultivated area of crop k in region g
4 xf, g aihie )3 (G Gisy a0l gkl (Llg (o) QLS wiS i mhe S
Total cultivated area of irrigated crops and orchard in traditional method in region g
5 txnf, g ailaie )3 (ng by, @ ot bl (Ll o5 Ok <t e S
Total cultivated area of irrigated crops and orchard in modern method in region g
6 ra g aikio ;o kol 0,05 003l uSileo

Mean irrigation application efficiency in region g
7 rhot g dikaio ,o g kol oosb JS Silee
Mean Whole irrigation efficiency in region g
g aihaie ;0 (65,5l ool jlonds 2l 5wl O e

8 w5

¢ The amount of water extracted from agriculture wells in region g

g adlaie ;0 @598 9 JUl al>ye )3 (o) O3l 4 O 95 (e
9 dl, The amount of water penetration to aquifers in water conveyance and distribution step
in region g
10 @, gM)&drmdb)a)éwjﬁjdj&n@y‘éyﬁobﬁ
The amount of water penetration to aquifers in water application step in region g
1 def, g adlaie ;o gl gl l Lyl il (o 350 (6 S lime
The amount of aquifer deficit in scenario execution conditions in region g

12 ! g dibie ;0 tole ,o Lwyiws ;o ol S l5me

¢ The amount of total water available in the month t in region g
13 w3l g ailaie ot ole jo by ailyy sl)ls slaolx 5l oads zl Sl O yl5ee

¢ The amount of water extracted from licensed wells in month t in region g
14 w32t g dilaio o tole o il algy e slool> 3l oo C‘)"“""l g_:T Oy

¢ The amount of water extracted from unauthorized wells in month t in region g

15 i g d..da.m otole o b OF glie 51 o yws )b-y] Q‘)'.:.A- -
The amount of available water from surface water resources in month t in region g

3 el adlsl b g cudls 4.3‘5].3 o9 oauid olwlis sbool> 5l oas CI)Z"""‘ s.;] u‘)..\.ﬁ

16 W4fg g adkhis ;o tolo y0 ailyy slyls slool>

The amount of water extracted from unauthorized wells unidentified or Extra water
extracted from licensed wells in month tin region g
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Table 1- The symbol for the variables used in the model

&9, ie ol Sldgs
Row  Variable name Description
17 w31, g adlaie ;o cudls p ailyy sl slool> 5l oads C‘)M‘ s_j J5 Ol
The amount of total water extracted from licensed wells in region g
18 w32, g ashio o cbley ailyn eay ool 5l ead zlsenl O JS ol
The amount of total water extracted from unauthorized wells in region g
Sl bl adlol by 5 cils  ails s a0y oo pluliss (glaol 5l oo gl serul O S l5ee
19 tW4g g aglais L) 45‘3).; &5‘)“5 6L‘°°l.>,.
The amount of total water extracted from unauthorized wells unidentified or Extra water
extracted from licensed wells in region g
20 WpOOl‘z g adhio ,otole yo ol 0 >3 ol yiwl )5 0all 0,053 ol Ol e
The amount of water stored in water pools in month t in region g
21 pol gAli.!a.‘ue)oL_,’_M:))J.o)s.o%)L;w)éo&gb‘»lgioﬁ.&bdh)ml)w
¢ The number of water pools constructed in the scenario under study in region g
29 yexEeey 09 daie 40 dihis jl ol 7)Y Jgame lime
¢ The amount of production y exported from region g to region gg
¢ The amount of production y imported from region g to region gg
Total import of production y from outside of studied regions to inside of studied regions
25 text, aihis 5l B 4 cwyp 0,90 ddhie S Iy Jgaxe Oljole S
Total export of production y from inside of studied regions to outside of studied regions
26 eXy G.»)J.:\))}nodsmt_gbd&.’am)iidkgA&m)lowt)byJM§Q|)@
¢ The amount of total production y exported from region g to other regions of study
97 ext? Slllhe osguss 5l z 5 a4y g adlais jlead z )5 Y Jeaxe IS ol5e
- The amount of total production y exported from region g to outside of studied regions
28 i e Oys0 03guone slaaihie Ko 5l g ddlaie 4 0al )l Y Jeame JS ol
- The amount of total production y imported to region g from other regions of study
29 imf! ey )50 03905l > Sl g ddlaie 400l 3)lg Y Jgaze JS lee
The amount of total production y imported to region g from outside of studied regions
30 ctotranc Loaihaie oo J& 5 Joz anj0 S5
Total cost of transportation between regions
31 tci Sl ane palls
Net cost of importation
32 obj Baa gl ol

The amount of the objective function
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Table 1- The symbol for the variables used in the model

@, oo pli Sl
Row  Variable name Description
t
33 needwater, g ailhio ot ole o lag bglalias 1w lio,ee O S ol5ee
The amount of total water requirements at the head of farms and gardens in month t in
region g
iS4 g gy 4 skel O JESH gl ,bSe [0 ead G pas (o xSl (655
34 powwf:f g aikie oW oyl Joamo
Electricity consumed per hectare for transfer water to head farm of traditional irrigated
autumn crop w in region g
iS4 g gy 4 skl O JESH gl ,bSe [0 ead G pas (o xSl (65
35 powsf;f g dilie ;05 o)lgy Jgame
Electricity consumed per hectare for transfer water to head farm of traditional irrigated
spring crop w in region g
@ kel g slaailele b g Lol OF JEsl gl ,bSe ;0 ool G pas (o xSl (55,
36 POWWTlf‘;/P g aibio oW o5l Jypame l5as
Electricity consumed per hectare for transfer water to head farm of modern irrigated
autumn crop w in region g
sS4 golol g slaaibolo b Ol JWsl gl ,lSe [0 oo G pas (o xSl (65,
37 powsnfy g dilaio ;08 o,ley Joao
Electricity consumed per hectare for transfer water to head farm of modern irrigated
spring crop w in region g
38 powerpool g adlaze ;o lajl5iaS 4y 0,53 gla Sl 51T Jl gl sas B pas (S 2SIl (65,
¢ Electricity consumed for transfer water from pools to head farms in region g
adlate ;5 oy iy 0450 LS slalinas a4y OT Jlasl gl oo B ypae (S Sl 55,50 JS
39 totalpowerg‘g g
Total electricity consumed for transfer water to head farm of studied crops in region g
40 totalpowert Joe y0 gl 4 ol JUl gl oads B pae (SO S (6550 S
Total electricity consumed for transfer water to head farms in model
41 costk g adhie oY Jpaze )LSe ;0 anje
g . . .
Cost per hectare of production y in region g
dilaie ot ole yo g,lal gl onds oolaiwl o> Ol dusyo
42 wellcoe)‘f‘g 9 2RO 2 S 6’”__"_ ° T
The percentage of well water used for irrigation in month t in region g
43 XS, g aibio )30l plolS ctS 55 mhas
The cultivated area of spring crops in region g
m . g@)m;ﬁgdulﬁfmm@m

The cultivated area of autumn crops in region g
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Table 1- The symbol for the variables used in the model

@3, yerlo pb Slnsgs
Row  Variable name Description
45 f, gm)o&w&”yom@gidmgwm@
The cultivated area of traditional irrigated crops in region g
46 xp g ailaio ;5 g 55kl by, 4 oad 5yl GlalS cuiS ;5 mlaw
¢ The cultivated area of modern irrigated crops in region g
g ailais o olile OTL et 1) mhaw (20l38l gl ol glagye; 5l eolatwl as o
47 coefland, The percentage of fallow land used for increasing the area under cultivation with

surplus water in region g

Source: Research data

Gtz glaosls e

Jowo 50 coliiwl 8590 (sdazuwl 18 slei (V) Jouo
Table 2- The symbol of the parameters used in the model

s, a3 ol g
Row Par:x;ers Description
L 0 st o Jpame o
¢ Price of production k in region g
9 cxt g dibhio oK Joame Ol auie 5l e 4 S v anie JS
€ Total cost per hectare of production k in region g except water cost
3 sdcxk QM)JKJM)U.{Q)Q 4o )L:M d‘;?u‘
i Standard deviation of cost per hectare of production k in region g
4 pw G 5l el SlglS o Ceod
¢ Electricity Price of one kilowatt hour
5 ctranc,®® 99 & Qailaie | Y Jsaxe axly o Jlauil a0
¢ The transfer cost per unit of production y from region g to region gg
The import cost per unit of production y to studied regions
7 ie, Slalllae odgame 5l z )3 4 Dlolo gly Y Jgame a1y jo salyo
The income per unit of production y for export to outside of studied regions
8 1, = oS culs gl g dilaie [0 392 g0 ey JS 0 S
Total available land in region g for crops
9 i Sgib g CedS e b 50 oS o5 e 5l 500y
¢ Percent of the land that can be cultivated only in winter
10 atk toh)éjgdba)ékokfé)gluajbjlﬁicbfc
g The amount of net irrigation needs of crop k in region g in month t
1 w31, g aibio o tole yo cdlop alyy lls slo ol 51 Jlasewl BB OT JS ol

The amount of total available water from licensed wells in month tin region g
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Table 2- The symbol of the parameters used in the model

s, azwl,d ol oy
Parameters -~
Row Description
name
12 inZ; g adlaie ;0 tole yo cadls p alyy e sl ol 5 Jlasiwl BB OT JS ol

The amount of total available water from unauthorized wells in month t in region g
13 iri;l g«ﬁh;n.)otoln)o)oszkm&b) ERJCIRRIN ulJS - .
The amount of total available water from surface water resources in month t in region g
Shls laols 5l cils p adlal b g oo olulids aily, a8l slasls 5l oo cils p O S (yl5ee

14 iwd, g aihis 3 tole ;o alyy
The amount of total water extracted from unauthorized wells unidentified or Extra water
extracted from licensed wells in month t in region g
15 watb g ailate ot ole jo lagl ‘5)L:..g’| &y oals oolazul «_;T Oy
¢ The amount of water used for irrigation garden in month t in region g
¢ tole yo 90 dilaie o oly5 ool 5o (g,Ll (sl oo solitul OT e
16 wats, T . ) ’
The amount of water used for irrigation other crops in month t in region g
17 ! tolo ;0 90 ailate )0 b et lalS g lol o oo
¢ Low irrigation coefficient of autumn crops in month t in region g
18 kst tou)ojg&m)ad)l@‘gwobg&)gjﬁwﬁ
¢ Low irrigation coefficient of spring crops in month t in region g
19 defo, g ashis ;o Sei5 Jolw cdl> jo 35w (5 S i
The amount of aquifer deficit in the current equilibrium in region g
20 ext0, g adhis ;o G935 Cuxdg ;o (55,5l ol hawg sy slacl jl el Qs e
Net extraction from groundwater by agricultural wells in the current situation in region g
21 r g adlaio yo G)L,'_;T ol &9 g Jaslensl
¢ Conveyance and distribution irrigation water efficiency in region g
22 of g aibaie ;0 5,5 bl Ghy) s ely) o bl ol Bras oaily
¢ Irrigation application efficiency in traditional irrigated crops in region g
23 mf g aibaie ;0 (g )kl Ubg) s elyy 5o )lol T Brae osils
¢ Irrigation application efficiency in modern irrigated crops in region g
24 K3, g ailate )3 @59 9 JUl al> 5o )3 (e ) Ojle & 438, ja O 35di o p5
Penetration coefficient of waste water to aquifer in conveyance and distribution step in region g
25 k4, g ailate )3 Bpae al> e ;5 (ej ) Gile & B, 08 O Sek c pd
Penetration coefficient of waste water to aquifer in irrigation application step in region g
26 xof. g ailate ;o (55 gkl LRy @ ol OLS Ko cuiS )

The cultivated area of other traditional irrigated crops in region g
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Table 2- The symbol of the parameters used in the model

s, azwl,d ol oy
Parameters -
Row Description
name
27 xonf g dilaie ;o oy okl Gogy 4 2y QLS oo ctS 5 e
¢ The cultivated area of other modern irrigated crops in region g
2 Xbf, g aibin 3 35 )l Ghe) 4 EL OlaLS Ko iS5 e
The cultivated area of other traditional irrigated orchards in region g
" ont, g aibaie ;3 oo )bl gy & b QLS K5 St 5 s
The cultivated area of other modern irrigated orchards in region g
30 pOOlOg g adhis ;0 S9i5 Curdg 0 Ol 0,38 Sl poe
The volume of the reserve pool of water in the current situation in region g
31 blé g adhis ;o Kk elyjolS LS o 0 Slee
Yield per hectare of crop k in region g
32 b g aihie )3y Jyaze & (Brae 5l JS Ol
The total amount of consumption need to production y in region g
33 tydry” g adhie )3 )1 S gy @Y Jyaze sy JS e
. The total amount of production y in region g by dry farming method
34 blandl; g adhio ;o K Jyame sl ol;)sliS iS5 CJG"" &S Ol
N The farmer’s current cultivated area of crop K in region g
35 b, g ashis o Gl mhw
The amount of fallow area
36 d, S e plpl a5l cwed GialiEl o po
The coefficient of increasing the price of energy to r times of current price
37 labX g ailio o K olS LSe o puiie Jldl ol
¢ Direct employment per hectare of crop k in region g
g adlaie ;0 g5 gkl Ghey 4 S Golel LRy oty OlelS ClS ) e e s Gl
38 addnf, The amount of permissible variation of cultivated area of crops from traditional irrigation
method to modern irrigation method in region g
g ailaie ;o (ng o)kl Uy G5 Gkl Ly Sl Bl LS S )l Slre st (e
39 addbnf, The amount of permissible variation of cultivated area of orchards from traditional irrigation
method to modern irrigation method in region g
40 costpol oS g T poe b il Glost eVl 4 e
The annual cost of building a pool with a volume of 400 cubic meters
a1 b1oP g dailhio 08 oo b g)lal ue ralols jo kK olS LSy o ,Slos
Yield per hectare of modern irrigated crop k with coefficient e in region g
42 bg o g%)of?ﬁ)@ lg.t_;)L_,JJ L:esf ‘_'ng.;LAL.»); 6)L_H'Ig|‘_é,'mj oo)‘l.g. '
Irrigation application efficiency in modern irrigation systems with coefficient f in region g
43 B g adkhis o h oy b glul ol aje5 9 JWl ool

Conveyance and distribution irrigation water efficiency with coefficient h in region g
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Table 2- The symbol of the parameters used in the model

il 2 ol

s, Slpogs
Parameters L
Row Description
name
a4 totalblandp. Sed Cunsg 100 dilaie 10 pg g lal CutS 5 e JS 0 uS
8 Total modern irrigated cultivated area in current situation in region g
45 ca 9.1 03 il Cud,b
The capacity of a reserve pool of water
46 pow Sl S 1o 58 (sl oy g9 Sl Lagi (551 B pae e

The amount of energy consumed by the electro pump of well for each cubic meter of water

Ol caSo o o (sl 8 Soailols cany 528U Lags (651 B a5
47 pownf The amount of energy consumed by the electro pump of modern irrigation systems for each
cubic meter of water

Ol e 2o o (sl 05053 Sl a9 53S0l Lasgs (651 B paae (50

48 powpool The amount of energy consumed by the electro pump of the reserve pool of water for each cubic
meter of water
49 n e 4 Sl QLS S gl s (i
The highest ratio of spring planting to autumn
The lowest ratio of spring planting to autumn
Source: Research data Gz sloodls taie

Do oo 0 )Ll lakayl) 5l gogase Lol 4 laisl Cole, sl p
Srae JS 5 S ) gl s e Gl sesite Jold a5 wll oo 350 &b Sl (F) alal,
&bl B Cad g G die 5l a4 LS (0 dau e Jeae Cwed slbasiuld g 5
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Table 3- Features of increasing irrigation efficiency scenarios

B3 ey
el il 58l CUS ) gl
GOS8 Jal i yean el (il 380 § Slee s il Bl Cast sleaonn
Increase Increasing the applying S S oA skl aldJsh
transmission and efficiency Increasing yield coefficient Potential of e
dlSt_I’Il?utIOﬂ increasing the N
Ol o efficiency modern irrigated (Uesls)
City cultivated area  Transmission
- - - - - - - - - tube length
Olyee Ol Olyee Ol Ol Ol Ol Olyee Ol Km)
R 3 e S R 3 . o P UL S
Current  Scenario  Current  Scenario  Scenario Current  Scenario  Scenario  Scenario crops orchard
amount amount amount amount  amount amount amount  amount  amount
H) (Hy) F) Fv) Fv) E EY) (Ev) (E)
plr o
Torbat-e- 0.73 0.95 0.666 0.75 0.85 1.2 1.1 1.3 14 8337 2277 3057
jam
oy
4y 0.78 0.95 0.666 0.75 0.85 1.2 1.1 1.3 14 5460 2664 2371
Torbat-e-
heidarieh
i 0.55 0.95 0.666 0.75 0.85 1.2 1.1 1.3 1.4 13332 2010 365
Sabzevar
& 0.68 0.95 0.666 0.75 0.85 1.2 11 13 14 13468 2071 939
Mashhad
ol 0.71 0.95 0.666 0.75 0.85 1.2 11 1.3 14 21802 642 582
Neyshabour

Source: Research data G glaodls taie
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Table 4- the amount of water extraction and aquifer deficit in the studied basins

33 0390 SBoje 10 (3o (6w g O Cbld p ol jwe (F) Jouor
Thousand cubic meters

S 5l (65,9l it mte

Ol 0397 (e G S Aoy Ol e o sl JS slo
Share of agricultural sector in the U5l o5 eSOl laelor SRoly drogew
S aquifer deficit of basin oy G = e 5 6ypsteS
) o5 el oyl 059> S5r9keS e 6y
b s L 059> Js Cxieo JERWM] SglasS Amount of Percentage Share of city Ol e Qe S
City Basins Total Industry Drinking Agriculture aquifer of aquifer from Total Share of
doficit s " deficit from agricultural ota agricultural
o >° total water of basin- extrac_ttlon of wells from
) . city aquifer
quantity percent extraction percent agricultural d?eﬁcit
wells
039 60271 1033 2665 56573 6260 5876 93.9 10
davarzan 11
s 208802 5396 26391 177015 40140 34029 84.8 19
Sabzevar 8r.7
o sl 107468 3066 1482 102921 13080 12527 95.8 12
297 Ataeiyeh 74.3
Sabzevar ' 249657 41347
aslé-o S
# e 27461 47 2055 25358 3342 3086 92.3 12
Sangard-
ghale_meydan 43.3
U"? 512781 5309 11518 495954 151670 146693 96.7 30
jovein 0.1
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Table 4- the amount of water extraction and aquifer deficit in the studied basins Thousand cubic meters
o 107468 3066 1482 102921 13080 12527 95.8 12
Ataeiyeh 24.3
sl 674005 9266 34776 629964 144700 135245 935 21
Neyshabour 70.5
)fl-‘“-*-' .
Neyshabour o 175737 688 5186 169864 45290 43776 96.7 26 517113 107852
Rokh 18.9
ol — e 847371 54835 268737 523800 95350 58940 61.8 11
Mashhad-Chenaran 0.1
N 17817 52 1128 16636 1340 1251 93.4 8
Yengejeh 94.6
o9 674005 9266 34776 629964 144700 135245 935 21
Neyshabour 9.6
HA o d’l
1331 1264 1 151 . 12
Agh darband 33 59 8 6 59 5 95.0 185
. @.L"”" . 136864 2632 3314 130918 16530 15812 95.7 12
RV Narimani 99.6
489931 63057
Mashhad e 847371 54835 268737 523800 95350 58940 61.8 1
Mashhad 55.6
S 238 7554 886 1236 5432 0 0 ' 0
Kalat naderi 3.9
Sang bast 38013 1434 2165 34415 7875 7130 90.5 21

22.0
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Table 4- the amount of water extraction and aquifer deficit in the studied basins

330390 SBoje 30 (yiFe (G S g T Cbld  oliwe (F) Jgazr dslsl
Thousand cubic meters

#a,8 l

1331 59 8 1264 159 151 95.0 12
Agh darband 68.6
b s obT cas—abl e
= = Saleh abad-Jannat 15813 73 1459 14281 1880 1698 90.3 12 372478 119771
Torbat-e-jam
abad 99.8
> Co - 8
e oloe? . 515865 6078 25606 484181 170300 159840 93.9 33
Fariman- Torbat-e-jam 73.8
" 37614 978 6782 29853 8130 6453 79.4 22
Azghand 8.1
Sy 153487 1950 5885 145652 28580 27121 94.9 19
Roshtkhar 25.3
4 e o 4 > Co gl
Torbat-e- Zaveh - Torbat-e- 178785 4923 19646 154216 40490 34926 86.3 23 235727 55624
heidarieh heidarieh 18.6
o 175737 688 5186 169864 45290 43776 96.7 26
Rokh 78.4
ool 674005 9266 34776 629964 144700 135245 935 21
Neyshabour 5.5
Qt.“‘ 5475000 - - 4861909 1117600 992451.0499 AAA 20 - -
Province

Gl (69,550 51 (35 S laglie # =l g 3t 05, 5= 0T mlio il Silalllas o poe- 5, Glul S (gl dblaze O &5 0 raie
Source: Khorasan Razavi regional water company-Management of water resources basic studies - Integration and balance sheet group — The Amount of aquifer deficit is

estimate.
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Figure2- The effect of water price increase on reducing the deficit of underground reservoirs in the studied
cities
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Table 5- The effect of increasing water prices on the net change in social benefits Percent

oladl slaadlge Coefficient of water price increase
Economic component 4 5 9 10 13 15 18 20 22 24

gl delys ds 19 25 45 50 63 -71 -8l 87 93  -98
Farmers Income change
(do ;) )15 &)l a0 s
Changing the cost of foreign
trade (percentages)

JBy Jo anje i
Changing the cost of
transportation
bagaedgw (alls i

wslo 47 -84 292 32 50 55 -75 -86 -110  -132

2 4 14 16 23 25 34 39 51 60

Changing the net social benefits
Source: Research finding GBS glaatly xie

VW ol basls 35 S Jlo )0 coSo yin (ygukas VAL 090> j0 ba )l 108 (gm0 )0
aS ooy Jby OVO: S 1o 5o sl semipy o @b 5l cblix anie (OT cadd sl
5 colos Canlow b IKaT olas jo Canlew ol 1 059 co Jomeia o550k 1) T Jb, 0+ Y-
ol Lol las 50 (Yo VP) sl 5 (05 gl (o) does o FJga )l of5,elis
bl oyl Gl et Gl o0 vkl s slaailels sl il ols ST cad lejen

s Ol Brae zalS 4 o e 136 500l f5,5las sl o il cels ol

Juyeo 0325 ST 5l cao oy 5l cliblre 4y 30 (7) Jguzr
Table 6- The cost of protecting each cubic meter of groundwater Ten Rials
oozl Coefficient of water price increase
Economic 4 5 9 10 13 15 18 20 22 24
component
=l anse
-373 -459 -537 -567 -575 -598 -680 -780 -897 -923
Social cost

olglsS a3 018 918 573 608 -502  -523  -500 543 521  -469
Farmers cost

Source: Research finding Gz sloasly raie
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Table 7- The effect of implementation of irrigation efficiency increase scenarios on Aquifer deficit

change percent
N sl S By > o plr oy g2 Lo 0,
Total Neyshabour Mashhad Sabzevar Torbat-e-heidarieh  Torbat-e-jam scenarios Row
0 0 0 0 0 0 HO FO EO 1
-83 -86 -159 -95 -44 -54 H1 FO EO 2
-13 -13 -17 -7 -14 -12 HO F1 EO 3
-94 -97 -172 -101 -58 -64 H1 F1 EO 4
-27 -27 -36 -15 -30 -25 HO F2 EO 5
-106 -109 -188 -108 -72 -76 H1 F2 EO 6
Source: Research finding G slaazily sae

OliglaS sl &5 (plagaiedgw 5 anie )liHslaS sl gyl Gul golamdl ol axes
0L o¢)5] é_'oLO.wc Sygo A LQSJ)LHA J3A> Q"‘ o ol 00 00)3T ) Jj» ) (w‘ w}.olc
yoboles .Canlonds a8 3 Loy o Jlal bglas a8 alg) aije JS wo 0 YO o]5,5lis s g
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Table 8- Economic effect of increasing irrigation efficiency in condition of no change in cultivated

area

Cnsls (0],0)ai 52 gaz>
o) ) GlislS sl

(5)

Total cost (income) of

S el ol
(oo o (y3eke0)
The amount of

groundwater Level

&lp Ol (asl)an o

197 Whpe caSo Jo o

(Ju,) )t

Farmers' cost (income)

Al ( Mi)é)A;.g_}b

8o caSe o o slaxl

o, Vol s>
Net social cost

policy for famers (10 ilionupic e cubicmeterof  (nCOE) per cubic.
- million Rials) meters) water saving (10 rials) (10 Rials)
scenarios HO H1 HO H1 HO H1 Ho H1

EO FO 0 -9519 0 -317 - -30 ] 70
EO F1 710 7797 -49 -359 14 22 14 13

EO F2 1391 8324 -104 -406 13 21 13 10
El FO -17514 -10296 -3 -319 -6431 -32 -16834 -160
E1 F1  -16814 -9758 -51 -361 -329 -27 883 140
E1 F2  -16143 -9238 -105 -407 -153 -23 423 123
E3 FO 17692 24945 0 -317 - 79 - 115
E3 F1 18403 25490 -49 -359 375 71 865 103
E3 F2 19084 26016 -104 -406 184 64 415 92

E4 FO 35385 42638 0 -317 - 135 - 243
E4 F1 36095 43182 -49 -359 735 120 1688 216
E4 F2 36776 43708 -104 -406 354 108 804 192

Source: Research finding

WL slaazsl F e
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Table 9- The economic effects of improving irrigation efficiency and investing in new irrigation

(Jby gekes) )

Total cost (income) of

The amount of
groundwater Level
reduction

(Jby)
Farmers' cost

systems
( ..\AT)\))A.ZJ")..Q ( \.\AT)\))A.L‘[)'.Q
(el m gz A OB el e el s
OiglsS ly Gl (a0 s o aSo o

(JL.‘.) A )Hj el
Net social cost

policy for farmers (10 (million cubic (income) per cubic (income) per cubic
million Rials) meters) meter of water saving meter of water
gy ;L (10 rials) saving (10 Rials)
scenarios H. H H. H H. H H. Hy
EO  FO 5205 57302 0 32 * «
EO F1 29054 59770 18 -54 * 1106 * 6569
EO F2 55158 58174 11 -202 * 289 * 1671
E1l =) -10344 16755 -30 -36 -348 460 20265 24788
B R 2631 18038 5 -120 575 150 201107 7541
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Table 9- The economic effects of improving irrigation efficiency and investing in new irrigation
systems
( Sl )AL e
o ygalie) 2SR O caSe e ,8
Oliysles gl el (coSe $5T o caSo s> 4o
e, osﬂ-%:*\ ) The amount of (Jb,V )l b, Vo]
ofpolcy fo farmers  Loveledtion. o meiS. S5 Net social cost
(10 million Rials) (mi::::tr;rzl;bic meter of water saving Cﬂgﬁ?mgeeegf
(10 rials) water saving
gy Liws (10 Rials)
scenarios H. H H. H H H H. H
E 2 20989 19259 6 -210 * 92 * 4320
£3 Fo 35008 95748  -10 -24 3482 3909 o793 399
E3 F1 64118 97061 21 -110 3037 882 45416 8908
E3 F2 95649 98311 -33 -202 2911 488 30140 4867
E4 Fo 74685 135884 -6 -24 11500 5548 14951 4166
E4 = 104898 137198  -21 -110 4974 1247 47473 9287
E4 E2 136428 138447 -33 -202 4152 687 31429 5074
Source: Research finding Getod sloaidl ae

*Increasing aquifer deficit has occurred Sl 00ls 5 350 (5 S il 8l
gl (1al5 byd 4 ngh glaailobs conS 5 o Gaalil GGl T 50 457 (F) g2 )l 25 s
Olyee (EOFOHO) Lo jo .ol odw!l (V+) Jodz )0 Wed oo s Jiw laailels ciS 4
2o ) yho SiS gl JFUS ek Cands 0 &S (Jb o sl wo )0 P e oS a8
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GreS GhalS 5 ao )0 O iS5 maw S e Comsg (o Ll osls alS as e AT
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Table 10- Technical and economic impacts of investment in new irrigation systems in the third sub

scenario
Al ( Sl JOLEER
(2 0)ais 50 pox S seels lre l5,9laS (ol ,0)an 50 S ye o solainl
OslaS lp Calew (e S 05lee) o S e 2 6 Vol s 4,0
. . The amount of T
(b gk ) groundwater Level et o (Jb,
Total cost (income) of reduction Farmers' cost (income) Net social cost
policy for farmers (10 (million cubic per cubic meter of water (income) per cubic
million Rials) meters) saving (10 rials) meter of water saving
(10 Rials)
g b
. HO H1 HO H1 HO H1 HO H1
scenarios
EO FO 3330 39851 -21 -243 155 164 2462 787
EO F1 14508 42193 -103 -304 141 139 1289 688
EO F2 33101 43067 -155 -366 213 118 1231 574
E1l FO -11641 12400 -9 -240 -1363 52 -9561 514
E1l F1 -1968 13119 -46 -286 -43 46 -539 434
El F2 7672 13808 -84 -337 91 41 484 371
E3 FO 26223 71315 -85 -251 307 284 1796 1100
E3 F1 49471 72339 -130 -317 380 228 1832 873
E3 F2 69785 72028 -190 -413 367 174 1504 670
E4 FO 65571 103499 -96 -282 684 367 2709 1278
E4 F1 89924 104655 -139 -357 645 293 2410 1012
E4 F2 108081 105461 -196 -431 553 245 1925 839
Source: Research finding GBS gladily aie

ool 9 (5525 4ot
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Abstract

In order to compare the effect of water pricing policy with increasing irrigation efficiency
and investment in water and sewage technology, on reducing the deficit of groundwater
reservoirs "DGR", production, net imports, net social benefits and income of farmers in
Khorasan Razavi province, Five cities including Mashhad, Sabzevar, Neyshabour, Torbat
Jam and Torbat Heydarieh were selected and the impact of these policies was studied usin

a positive mathematical programming model SI?MP_GME). The analysis of the effect o

rising water prices showed that although this policy has different results in different regions,
making it impossible to implement, farmers' income is reduced from 19 to 98 and an average
of 63 percent and increases social costs by 50 percent. So that the cost per cubic meter of
saved water will be 5750 Rials. By increasing the efficiency of water transmission and
distribution and without increasing the area under cultivation, the DGR is reduced by an
average of 83%. The farmer's cost will be 300 Rials and the social costs will be 700 Rials
per cubic meter. If the total irrigation efficiency is corrected to its potential, the DGR is
reduced by 106%. If the increase in efficiency is accompanied by lack of control over the
level of crops, although the production increases, but in conditions, the DGR are rising, but
on average they fall by 53%. ReplacmP new systems instead of old and increasing the
irrigation efficiency until to potential level without increasing the level of cultivation,
reduces the DGR by 94%. But without increasing water application efficiency, only 63% of
the DGE s corrected. It is therefore suggested, in place that the efficiency of transmission
and distribution of water has increased, government reduce the extraction of ground water,
proportional of increase in irrigation efficiency. Also, in critical areas, providing facilities
for new irrigation systems be conditional on reducing water harvesting.
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