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4- General Circulation Models
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11- Nash-Sutcliffe Efficiency
12- Election Algorithm

13- Multi Layer Perceptron
14- Decision Tree
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1- Intergovernmental Panel On Climate Change
2- Artificial Neural Network

3- Neuro Fuzzy

4- Wavelet Neural Network

5- Genetics Programming

6- Multiple Linear Regression

7- Particle Swarm Algorithm

8- Root Mean Square Error

9- Auto Regressive Moving Average

10- Support Vector Machine



W oyl ol (gt St 31 00liiusl b (o 25 T 515 51 ol i 1 551

(e Slo glod iyl slaodly Jols LARS-WG Jas ;3 eolitu!
slaosly siss ol o sl o oLl Slels § pouiso (slod
sbed g Gyl Jobd (e ol 515 (i ot lp 92909
CunByo 5yl Cedd Glgsul 8350 5 V Sl (15ke
3)5-0 (Syegim Slpoly g piwed Sigivw ol (LSl

a3 QUi ) gl cnl 3 s

Pl 3 (coalll Cynidg (o)

Sloj sy aVlo g ilbale glajlrgel cad gty ¥ g ¥ (gla IS
i 5140l 6l 0393 Jybo 55 s Sogipm o] ol
S e s ) YoXY LYY

o Jls 5 Wols 13 4 345 o0 sanlie ¥ 5 ¥ (cla IS aillas
$lo 55 (5 0352 ol s st ol ol jzn il
b3S ol Jluw o oS pl deng b diged (gl &S Canl (] Coonl
o 4 il s Jlo Sl ole Wiz 53 e e 0 (VL sla )l
5 Cawl 0AS Cud yio Juo O sV o)Lyl ole Yoy Lol codun
039 sl (ol I )08 )il w9 Jlo ¥ slaole den )3 (5L
Ll

VLo ok )3 b olies Sl 45 ¥ S5 b iopan
bgye odpy Cud & ()1 (3505 29800 odabiie a0 (L5 )
bl ooy deo WONY liied a S cowl 039 Y VY o &
sladlo (5L ol 53 Glogi 2929 b 4 39 o0 oanlie (pinen
LT cuds ()b ol 53 (Jo3 B9y b @ VoV o jl il
YYENE 5l s codd YL o, (IS jebass .l oolidl
g Gl a8l yialS 2o Lo VWWOIM @ VY Jlo o o o
b e oanlite W gogas dilis ()3 ol sl

lee gled laj sy sLayligei 89 ¥ oSSt
VoY Y Jlo 5 al olel 0)93 3 yiannd Satygins oiu
Grlas .l oud )y AVl g dlale (sla wlie j3 ey
Los yially 3,90 5 ddlaie (glgn 5 Ol JU3) 55 i 05 F (sl U
Slod Gloj gy a5 ¥ K3 L Bellao &S (g)sboey el B3l 35
odaliie 2y o Ll aslale (wlie )0 1) jtud cudd (ke
sbales (8 ol 5y laole 3 diges (lgisas a5 3550
oad 425 35 ¥V (glod (g g o) Cud b (gl Slpety
VY o s slod liwe (peS el Jlo tin o Lol
s Jlw 55w (slaole slod 3ylae b (6L jluws BMS] oS 00y
> ge LS 53

izl (ANFIS) O g5Ls e s gliztol o 51 o3liz
s CC= /A% L Jaw ol aS ol Lis 5o ol el
90> pwlio €8> ey o paw i ie > RMSE=-/Y#
YAL L o omojp) < oo cadlllas 5yg0 Al VY 590 5
Slalllas ol aisly cél o8 cusd lysul Lalisee 3blie >y
ST sl Jlw )3 wuldl pois a5 s> o L5 Ciliseo pbiie
cilisee gla cody (heipi slacl (5 o) p ey JB
o5 SLao] (s iy lesol jd sl sl ol guiS
Pl Gl g pte 018 i S g Sl g Glsie 4
e (oo sl (655l g Contao ey cilises T il (el
5 $309laS Bjluas Caa (dweinj ol dg)e 5o po e
sladlo p e JLusis g589 5 g Vg5 SialS riren
013,85 19530 Cud 4D ey ol paw b il o 4l
Aiwop ook ool )l Bab ggdge (ol Conal 4 drgi o
J%e 3l ookl b ytad cosd olosul uojpi o 55 aulll s
Ll ol 3 siaios 935 a8 bl o sl plodl (g 5ldinge

ol 435,55 oo

g, 9 2lge
Azl 390 adhaio

2 a8 LSl oo ytud Cuid 35S (ol 53 dddllas 390 ddlais
S Fr bagae 3 g (B olmlydl Gl o8 Jleds
4l Fr g addo Ve o3 YA (oLl CusByo g oy (i il
Wor glasyl g BybasliFe gaady ¥ d¥0 g o
Shasp il (S pend ceBd )1 8 Ly v I gy
a2l ol Ao S VD (ladsgs o esr 45 Abbioe oote
o Cal @yo YaghS WAY dga0 ol Cang 9 29500 sloubes 4oy
Clusd cosd ool losul 8355 33 ] 5l @y sieskS FVA
sled (1Sl g o dhe VWY jand VLo ()L (1Sle 39
=YY oylal ayg Jgbo p3 ol)3 low 4y VF/PD ] 4V L
Gl YooY

w93 oyl yd o3l 3,50 (W01
Laodls 3l ey e gl wly BlSg,0m A5 oy
2 ozl ol 83540 53 39250 (5 ytagiy oy YO e o Sl
3 5 gilwde gl g (Yoo =Y-Y) Sl Yo ()Ll 590
Vo coylol 890 50yt Sigiuw o] wlislon (slaodls
3y90 (wwlidlen (clmodly .l oads odlawl (Vo VY=Y- YY) Jlo

1- Adaptive Neuro Fuzzy Inference System
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2- Fallopian tube
3- Cervix
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Abstract

Considering the limitations of groundwater resources in Iran, accurate calculation, proper use, regulation, and
maintenance of these resources are of great importance. One effective method for managing and optimizing the
use of these resources in the present and future is modeling. In this study, monthly changes in groundwater levels
during the period 2013-2022 were modeled using MLP, WNN, and MLPSSO-Wavelet models. The first nine
years of data were used for training, and the last year for validation. The best model was determined based on the
criteria of coefficient of determination (R?), root mean square error (RMSE), and mean absolute error (MAE).
Precipitation and temperature of the Shabestar synoptic station for the future period (2021-2040) were predicted
using the CanESM2 model under RCP2.6 and RCP8.5 scenarios, which have a logical and appropriate
relationship with observed climatic characteristics. These were then downscaled using the LARS-WG model. In

the future period, under both scenarios, the average precipitation will decrease in February, July, and October,
while increasing in the remaining nine months. For temperature, except for RCP8.5 in June, an increase is
predicted in 11 months under both scenarios, with the highest temperature increase (37.43%) expected in January
under the RCP2.6 scenario. The groundwater level of the Shabestar aquifer has dropped by 4.42 meters, from
1303.64 meters in 2003 to 1299.22 meters in 2022. According to the results, the MLPSSO-Wavelet model, with
R2 = 0.83, RMSE = 0.74, and MAE = 0.71 during validation, showed higher accuracy compared to other models.
Under the RCP2.6 scenario, the groundwater level of the Shabestar plain is expected to decrease in the first six
months and increase in the second half of the year compared to the first half. Under the RCP8.5 scenario,
groundwater level reductions are predicted only in January, February, and December, with the highest reduction

occurring in January.
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