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Figure 1. Geographical location of the studied area
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Table 1. Input scenarios for runoff simulation
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Table 2. The results of validation of the LARS-WG model in the base period (1995-2014) using calibration statistics
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Figure 2. a: Comparison of the monthly average minimum temperature in Miandoab station based on scenario A2 in

three periods. b: Comparison of the monthly average minimum temperature in Miandoab station in the base period
and 2090 based on three scenarios A1B, A2 and B1
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Figure 3. a: Comparison of the monthly average maximum temperature in Miandoab station based on scenario A2 in

three periods. b: Comparison of the monthly average maximum temperature in Miandoab station in the base period
and 2090 based on three scenarios A1B, A2 and B1
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Figure 4. a: Comparison of the monthly average mean temperature in Miandoab station based on scenario A2 in three

periods. b: Comparison of the monthK/ average mean temperature in Miandoab station in the base period and 2090
based on three scenarios A1B, A2 and B1

Y00 Bl oyed oy oo isliél 5l i Y4 B Y00
ol e s Sh> ALB 5 BL gyl cos 5 o3,
Solue j0 Lo Gilidl by ol el o plod (2 ld aw
Sl | ydas AIB (go,lw jo 9 ALB I i A2
L (V) ohles 5 olail Biis @l sl Bl
O S 5 Su)k @l wyp Cul gues ol Gidos
0)93 4 Cumad 0)93 93 1 o)l slay)l & > LS
8l el Rl egml baghl g s al
AlB spjlw » Y Jl b Su,b ials o i
b%/w A2 dy)l.».w 2 ‘)MULA AYY 9 ° olo LY Joy).a
4 bgyyo BL spylis )3 g stoiles VO/SY 5 Lusl olo &
SHL GRIB i adbie g dee VYT 495 olo
29 Fecshee PN 5 peelsi olo &y bgyye ALB (g5l 5
5 F10 i s 5 poolusd olo 4y bogype B 5 A2 (glagy L
olis 4l oyg & baye (SNl Adbe pielee £/
AWl ke Jad glaole )3 b Sl ity o5 30
b Jead 4 b Sl il VeRe Jlo 0 (Jg 28l 00
5 oSl @ Bl dob @l A5 sl i
il g (8) GhlSKen 5 piiore bt 3Blse () oySen
> il 5050 3 (V) (lSen 5 Guejle gl
o9 SHb bl el L GBlE Sy ) ol
Sl )3 waldl s Sl bl cpl g blE ool
MﬁLQMWE‘@My@MdbLA))oM]
&S Ay o i pols s ol il bgspe )]y el
3 Olaile by >, baole cdel > Swl Lials
L zols pl &8 sl o Bl jl i A2 (o)l

Dl Slgan (B) hlSen 5 pliers gl

olis @l caciond pF LY sl K6 0 lwgio glod
Ngy S Oyl do iy (plod (asls aw a0 el
2l ol alie w3 e ol YA Jlo b 1, iyl
» () e 5 el eyl )3 (0) oo 5 idere
o)l ol adgx > (V) ohlen 5 Gound gl IS
2 aeg)l a2byd oyl e )3 (Vo) hlSen 5 (55055
20,8 o)l Sl elaans 1) Led il 0gs lalllas
ool 3 Lod inlial &8 aad o lis yols Gt gl
sobd 9wl Jlo dpw laole Sl i Jlo p)S
P eladle ey Ve Jlo U o slod 1:S5ko
Bl 5 A2 AlB (lag )l 5 il Juab cclools
Uil 381 Gogmdon 453 YVE 4 /0F F/0F so0s i ey
5 dpeS slod 4 bgrgpe Lod Liulidl oy i .l dales
ot ey womalaw 43 YIVA 9 £IV0 DIVD ) jeedy
oololyy 2l Ve olo 45 Bly A2 ALB gl
Lod cguwo 8 )J)JT wse 50 (YA) hKen g audd Clelllas
Wb e Ginlidl ol ol s ¥ Glisee slaole o
gl Sl oy 3 35 (1) ohSan 5 5ym58 lalllas
S VXYY o) 0 dgj0unl) ades logn
g 40 VO VY e Lo lwgie i)l
i)l 3 g8 (Vr) ohlSes g dae Ollae ail
0)93 5> Olrol g Gliww Gliwl > Jlsas Llys
Sl Gl 5l (Sl A2 g5l co g VFY IR
oS bl e amadie dayd /Y dgas Ly wYle
dodn ltwme; huad & baye Lo dlale iuljal o pti
3 ol adllas ol G A5l o Lussmes 433 <[4
sbadlo om bos iall g 99800yt o> (lal3l o


http://dx.doi.org/10.52547/jwmr.11.22.20
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.22.12.8
http://jwmr.sanru.ac.ir/article-1-990-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22516174.1399.11.22.12.8 ]

[ DOI: 10.52547/jwmr.11.22.20 ]

Y5 Souan guas 1aSud | ol b w8l s baylpd )3 dgydh 55 gy Gllsy (o iee (dw i

07w e
(alh sl oy
60 - ) )9
50 =Y.

70 4 Wb ojge
60 | AlB
.50 =A2
0, 40
3,30
{1
" 10
0

2 Clgile o] dilale (S5l dwolis 1o .0)9d duw 3 A2 55l (! 5 Clasile oiuw] wilale (S5 duslis :dll -0 S5
Bl 3A2 ;AlB L;Lm ?;)L.m O»Lu‘).: y.q. 0)3.) 9 d;li 0)9.)
Figure 5. a: Comparison of the monthly precipitation in Miandoab station based on scenario A2 in three periods. b:

Comparison of the monthly precipitation in Miandoab station in the base period and 2090 based on three scenarios
AlB, A2 and B1
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Figure 6. a: Comparison of the monthly reference evapotranspiration in Miandoab station based on scenario A2 in

three periods. b: Comparison of the monthly reference evapotranspiration in Miandoab station in the base period and
2090 based on three scenarios A1B, A2 and B1
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Table 3. The results of different scenarios in runoff simulation using artificial neural network
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validation phase
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Abstract

In the present research, the climate change effect on variation of surface runoff of Zarrinehrud located
in the Miandoab plain was investigated. In this direction, the scenarios including A1B, A2 and B1 via
LARS-WG downscaling model and with applying the HadCM3 general circulation model and artificial
neural network model in two different periods (2046-2065, 2080 -2099) were studied. For this purpose,
the best combination of input parameters of the MLP artificial neural network model was selected to
estimate the runoff among various meteorological parameters with time delay of zero and one day and
runoff parameter with one-day delay. Then, the meteorological data predicted by the LARS-WG in the
future were used as inputs for the selected neural network model and consequently the runoff was
predicted. The comparison of results between observed and simulated data by LARS-WG model using
different statistical and error measurement indices indicates that there is no significant difference between
simulated and observed values. Performance analysis of the artificial neural network model indicates that
the mentioned model has good and suitable accuracy to simulate the runoff variations in the studied area.
The results showed that the average annual runoff in the period of 2046-2065 will increase about 4.62
CMS than base period and it will decrease about 14.7 CMS during the period 2080-2099 compared to the
base period.

Keywords: Artificial Neural Network, Climate Change, HadCM3, LARS-WG, Surface Runoff


http://dx.doi.org/10.52547/jwmr.11.22.20
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.22.12.8
http://jwmr.sanru.ac.ir/article-1-990-fa.html
http://www.tcpdf.org

