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Abstract

Introduction

One of the ways to increase rainfall and water production is cloud seeding technology. In this regard, the purpose of this
study is to investigate the effect of cloud seeding technology on increasing the water of Khash Basin, as the most prone area
for climate change projects in Sistan Province as documented in several national and international studies; Considering the
scenario of increasing rainfall by about 15 to 25%, the management of water resources was studied on the drinking,
agriculture and industry sectors in this basin. Therefore, the current percentage of meeting the needs of drinking, agriculture
and industry was compared using Water Evaluation And Planning (WEAP) with the future condition considering a 20%
increase in rainfall due to the implementation of cloud seeding project.

Materials and Methods

WEAP is a comprehensive, user-friendly, and flexible model developed for water resources planning. The main advantage of
WEAP is the integrated approach in simulating irrigation systems and evaluating the impact of different policies. In the field
of hydrological modeling, the WEAP software models all the processes necessary for the quantitative balance of surface
water and the interaction of the groundwater aquifer with the river flow. The methods for modeling surface water in the
software are: 1) soil moisture method, 2) water requirement method (FAO), and 3) standard method (rainfall-runoff). We will
use the standard method according to the available data/information.

Results and Discussion

In the current situation, urban and rural drinking needs are fully met according to the higher priority. Also, the needs of
agriculture and industry are met 100% in December, January and February and less than 25% in April to September, which is
a significant shortage and management measures must be compensated for this shortage. The reliability of urban and rural
drinking needs is 100%, which means that these needs are fully met in all months of the period. This percentage is about 33%
for industry needs and about 25% for agriculture needs, which means a lack of proper reliability to meet these needs. The
percentage of needs supply in the industry and agriculture sectors has increased with increasing rainfall in March and April.
The results show the positive effect of implementing climate change projects on water resources in Khash Basin.

Conclusion

The results showed a 20% increase in precipitation in the Khash area, which was identified as a cloud-prone area; it has a
positive effect on the percentage of supply of different needs. Cloud fertility as one of the most cost-effective methods of
water supply can be effective as a suitable solution in the management of water resources of basins in various drinking,
industry and agriculture sectors and according to various scientific sources Long-term implementation of climate change
projects can be a valuable and cost-effective solution to the effects of drought and climate change in the country's basins.
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Figure 2- Schematic of the WEAP model (Rassaei, 2018)

csoulBl gl il )y —F-¥-¥
5 alale Jowsly joud g by (Sl jolie bawgie V gl
o b ol | (5 oSy adlho 350 035150
AVl glos ke (B Sigine o) Al YL
WVl (SH)b ggemme pSibe 91,5 ko a3 Vo/) olKiun]
AVl 55 ggemme (uShe g poe VFUVY ol
Casddy yio oo YIYAFR 31 (St gin oltug) (gl Sty

Ll oJ.,o]

i Ol i -0-Y-Y

@ bwgio jobay oyl 3 Ol Gyme &l 39390 Hlol sl 5
o ddbie > Wl Cpl sl joy o id VO- 48 e )l
i 5l &l cal ol 0 5050 5y 50 1 Ve i e ol
295 b (Jg oy ylaia dlinhes o ()bl g (uolid S
el 0ds 5] o 4y 48,5 Sy ola ol g Slaslxe 4
5 39k Slebs 38150 O Lad 3g Gl aile olge
09 ol > ddlale paye (2B 5 (S aw 39 b
e iy i5e il ) i

ailio (2lwg) 9 (5 phed Cumo ==Y
ol ool 4l 35 adllas 350 adlaie )3 b b
Ol Camex ol (Ml ysper e g oo Glojle
5 dilie glalivg) Cuxen g a5 OFOAY VA Jlo o
b W Ao ¥ et 50 Cal @ VIVYYY YR8 Jle

Ll 04 .))51).3 LYo u).wAJgMAJLZbLA

SH9Les” b -V-Y-Y



YF UV Oliw Af’q_]l.w ¥ b)w ) 5)53/6‘&591%)-}‘.\09‘5}@‘).\0 Q)M /u‘,Msdm)y A3
OB 5 AVl b 4 Condd dilble i 5l o p3 - Jgu>
Table 2- Percentage of monthly drinking needs compared to annual drinking in Khash
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Table 3- Cultivation pattern in Khash Basin
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Table 4- Water needs of agricultural products in the Khash Basin
S 53 o s sy Y o ol 5
" 5 ggere
- : 3, L . «’i } L _ g Slalo N
.:é;‘%%gaij%é\fa ;g%—"«%'%%f;iow)
& (oyia
76 87 164 94 190 21 130 99 51 58 24 59 99 52 83 46 46 4350  (pdy98
218 215 206 120 245 50 23 O 136 203 0 150 206 171 219 114 132 42.06 cuigus)l
254 254 225 160 257 75 O 0 24 254 301 0 240 269 238 273 244 250 51.44 b3
248 265 246 191 266 94 O 0 106 291 301 0 281 85 250 270 284 266 59.71 g%
205 219 232 171 228 93 O 0 267 233 129 0 238 0 206 134 216 126 58.76 3350
155 163 190 122 172 78 O 0 248 0 0 0 165 0 136 O 0 0 4128  juus
98 100 141 79 0 46 0 0 86 0 0 0 67 0 52 0 0 0 2274 R
0 0 105 52 0 21 0 0 0 0 0 0 O 0 0 0 0 0 1120 oul
0 24 37 0 0 0 0 0 0 0 16 0 0 0 0 0 0 231 H
0 0 34 0 0 0 0 0 0 0 51 0 0 0 0 0 0 0.35 )
0 0 59 43 0 0 0 0 0 0 0 84 0 0 0 0 0 0 5.87 Ok
10 22 121 65 83 0 115 115 O 0 8 121 0 0 5 0 0 0 3137 S|
1264 1325 1713 1168 1441 478 268 214 731 965 1000 296 1200 659 1110 979 904 820 370.61  ggexe




A w3 03l b W8 a0l B9 O milie 1 192 o O Jouad glaogg p (glyal 51

d9de 5> Canieo L el (glp o pd cpl el )90 (slaols
&S sl daopd YO dgds 3> (55y9liS Gl sly g Aoy VY
ool B35 ) el (6l canlin (6 piinlesel pas (glinody

3 b heyd Ve il b bajls el wo s 5 IS
Laglis jlamd e ol |y bl 5 age w03 o3 slaole
2 ol el o & cwl jasie £ F S
Loedigp 5wl glaole )3 (55)5liS 9 Cato lajls
ol azdly isl58) L il

& 5 domii - ¥
S cusl o) GbsS WEAP 5 ilodss § Jobs mls
o) GLbl Hol dogs 0 ib oy Yoo ilsl
O el sy ntpots Gashe 5| (S ol oyl
5 25U 8,51 6550l g Cantio o dilisie (sla s,
&l ASCE 3 WMO &l «ale diliseo plio 3:b
Sy g bl ol Oy 2 l9p @29 Joass glaojyy Caesdl
S0 gl g (65 5lS g 0y Ol g 4 S (B g9y
Foe BB 9 IS oy (g b gle
ol 51 olea 59S B0 5l Gl 53 ojgyel A gyl
S o o3lizal YU 4 ok S Gilises Glanl (gl g9l 0
ool el spglod ol 5l (el Voo Sl Gt VLo L
oslitl w8l o5 Sl L ol 5 JecSis ol
@9l rgled 3 4l Jlo 00 5l Gy JBd) s
copb (55,948 Gl el Blaal gl polite ooty Lyl
i SBlial (> g wejn ol 4l g (daw O el
JJ]?JL_;O aS .'\.'.SL_;O oaliiwl 05\‘»‘ oy u_%).: gy J.uc

A3l el popl chases ) euldl

5 Ol oS 53 WAVl bawgs o8 05, bt S 559y 5
O G 52l A 3yl (500 deis slaole i bl sl

ol 045

O G S S L

2 P o 35ly Sy (613l & B pae O (i T JSS
GG il Mo o 09,5
Figure 3 - The amount of water consumed per industrial unit
in each industrial group of Khash Basin
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Figure 4- Percentage of monthly needs supply for different needs in the current situation (Rasaei, 2018)
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Figure 5- Percentage of reliability for different needs in the current situation (Rasaei, 2018)
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Figure 6- Percentage of needs supply by 20% increase in precipitation (Rasaei, 2018)
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