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Abstract

In this study, to evaluate the effects of climate change on
temperature, precipitation and future droughts in Shadegan
Basin, output of the MPI-ESM-LR, BCC-CSM1-1 and
NORESM1-M general circulation models under diffusion
scenarios RCP4.5 and RCP8.5 is used. The outputs of general
circulation models are downscaled using LARS-WG software.
To evaluate the drought, the standardized precipitation index
(SPI) was used for the base period (1986-2005) and future
period (2020-2039) in time scales of 6, 12 and 24 months. The
results showed that the maximum and minimum temperature
in Shadegan Basin were increased in all months of the future
period under RCP4.5 and RCP8.5 scenarios. Precipitation
changes do not show a general increasing or decreasing trend.
The results showed that under RCP4.5 scenario and in 6, 12,
and 24-month time scales, respectively 17.16, 14.70 and 18.74
percent of all months in the future period would be dry. In
addition, under RCP8.5 scenario and in 6, 12, and 24-mont
time scales, respectively 16.45, 17.03 and 15.21 percent of all
months in the future period will be dry. Under RCP4.5 and
RCP8.5 scenarios, the number of dry months in the future
period compared to the base period will respectively increase
by 2.27 and 1.56 percent in 6-month time scale, decrease by
2.77 and 0.44 percent in 12-month time scale, and decrease by
2.00 and 5.53 percent in 24-month time scale. So under the
climate change condition in future period, it is expected that
the number of drought months is less than the number of
months with normal and wet conditions.
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Fig. 1- A schematic display of the Shadegan subbasin in Iran
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Table 1- Geographical and meteorological parameters of the studied stations during the statistical period
(1986-2005)
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Station Name Station Code Station Type Longitude Latitude Elevation(m)
Ahvaz 40811 Synoptic 48.74 31.34 22.5
Abadan 40831 Synoptic 48.21 30.37 6.6
Omidiye 40833 Synoptic 49.68 30.74 27
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Table 2- Drought classification based on SPI Index
SPI sl (! JUuSiis gauadb - Joua

SPI Values Drought Category
<-2.0 Extremely Dry
-2.0to-1.5 Moderately Dry
-1.5t0-1.0 Dry
-1.0t0 1.0 Neutral
10to 1.5 Wet
15t02.0 Moderately Wet
20< Extremely Wet
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Table 3- Results of statistical indices for comparing observational and simulated climatic variables in the
base period (1986-2005)

(YAAS=Y + +0) asly 0,95 13 uwd (g jlwdunsd 9 (Fladlie sonldl gl patio dumy o (150 (55l (s s i gl -Y Jou>

Climate parameter Model RMSEr R? NSE
MPI-ESM-LR 0.057 0.995 0.970

Max Temperature BCC-CSM1-1 0.205 0.981 0.532
NorESM1-M 0.138 0.982 0.820

MPI-ESM-LR 0.336 0.994 0.520

Min Temperature BCC-CSM1-1 0.103 0.954 0.945
NorESM1-M 0.135 0.996 0.960

MPI-ESM-LR 0.782 0.702 0.184

Rainfall BCC-CSM1-1 0.690 0.645 0.150
NorESM1-M 0.809 0.653 0.095

IFAY 50l o o ylowd pdd, ks Jlw o)l sl O ailio Ol
Volume 14, No. 3, Fall 2018 (IR-WRR)

\Ya



lod &S 35 0 saalie Y(b, C) 5 ¥(b, C) o S & avg5 b
@ Cas 03] 0)93 )3 Jlo (slrole pled j> JBlis (slo ¢ Sl

bl saled il G oyed

& Cows 0ds] 0)9d ;> RCPA5 jLisil (o )liw cos piShas glod
30 JBls (slod g Lwgmudi 5 )d VOF U +/VA 500 45 4 090
@ b 093 4 Cuns o] 0y93 3 RCPAS jLisil (g9 )l o
oo (8l dnled (158l wanlis a0 VY B </VD 5
45 s 03] 0,93 3 RCPB.5 Ll g5 s s yiSTas (gl
555 Pl glod g (wamadi dayd VAL L /0 5 45 4l 090
@ b 090 4 Cuns 0] 0y93 3 RCP8.5 jLisil (49 )l o
O b dnled 38l egades 42 3 VA G o/AS e
ol ;> RCP8.5 s RCPA.5 Ll (g1 )l 4 o b il
0559 1 o)k 3l Hlde cle @ cpl a8 Canl o w e Yo
oo (glaols )3 RCPAS izl (ool cow A5l o 4l
Ll (g5l €06 g yroliod g puolipes asST sV g (oo < Juygl
yolsd 5 ppolies essST o s¥sn oo < Jiys) coole ,5 RCP8.5

ol 005 oy sy )b el aole @il p3 9 y5,L il

RCPA.5 (@)

= Base Period 3

# Future Period

Average long-term monthly precipitation (mm)

Average long-term makimum temperature (c)

5 00l (KS) " B 530155 (e 5131 it
Jslos slod iSTus (slod ial)b aw (gl o 4 bgrpe P pslio o
YL ()b gme o )3 (Ko cilisen slaole )3 Shalio (5l
Joe o5 cul ool Slo g 039 Job JB (10> Ve o)
uﬂ 0,90 ;0 Lod 5 [ SW)b sla s gjlwdunis sl LARS-WG

..))]3 1) f)\j u_,b‘y

slJse 5l Jols oyl g J8las xSl glod lyuss
cos NORESM1-M 4 BCC-CSM1-1 MPI-ESM-LR
ab oy90 9 Sl oy9d ;5 RCP8.5 g RCPAS jLisil (clags,luw
e led i)k wlale Gl ¥ g ¥ sl S5 0 b wyp
SVAYY) o] 0)90 g (VAAS=Y+-0) ab oygd o Jils clod 4
Cawl 045 031> L RCP8.5 g RCP4.5 (549l g5 oy (Y Y+
0)93 3 Uyl & 29 0 0anlie Y(a) 5 V() sl S5 4 4257 L
il aole By 3 9 )05 il b i)l jascie g,

sl punlss ST 0y93 3 1y oyl ials laole Sy p3 9 5L

RCP4.5

# Future Period

= Base Period

Month

-| # Future Period

_| = Base Period

Average long-term minimum temperature (c)

RCP4.5

&

Fig. 2- Comparison of the long-term average monthly (a) rainfall, (b) maximum temperature, and (c)
minimum temperature for the base period (2005-1986) and the upcoming period (2039-2020) under RCP4.5
scenario
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Fig. 3- Comparison of the long-term average monthly (a) rainfall, (b) maximum temperature, and (c)
minimum temperature for the base period (2005-1986) and the upcoming period (2039-2020) nder RCP8.5
scenario
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Table 4- Comparing of drought frequency in different time scales by observational and simulated data in the
base period (1986-2005)

5 ol ol gl b lanlie godls bruwgd uud dwlne JluSuid dilises b wlaio gl b duglio —F Jois
(YAAS=Y++0) &by 5,93 ,5 IS 55,5 s Jme (295

Time scale (SPI) Model RMSEr R?
MPI-ESM-LR 0.469 0.990

6-month BCC-CSM1-1 0.552 0.981
NorESM1-M 0.414 0.988

MPI-ESM-LR 0.703 0.986

12-month BCC-CSM1-1 0.615 0.987
NorESM1-M 0.514 0.989

MPI-ESM-LR 0.630 0.909

24-month BCC-CSM1-1 0.726 0.935
NorESM1-M 0.214 0.987
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Fig. 4- Standard Drought Index (SPI) for the base period and future period under RCP4.5 scenario at (A) 6-
month, (B) 12-month, and (C) 24-month time scales
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Fig. 5- Standard Drought Index (SPI) for the base period and future period under RCP8.5 scenario at (A) 6-
month, (B) 12-month, and (C) 24-month time scales
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Table 5- Drought frequency based on SPI rainfall index in 6, 12, and 24-month time scales during basic and

future periods
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Time scale . Extremely  Moderately Moderately Extremely
(SPI) RCP Period Wet Wet Wet  Neutral Dry Dry Dry

Base

Base Petiod 4 16 19 161 15 12 8
Future

6Month  RCP45 L . ¢ 1 16 29 148 25 13 3
Future

RCP85 oo 4 12 31 150 24 9 5

Base Base 5 11 21 152 23 7 10
Period
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Period
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Period
Base

Base Petind 4 10 31 127 35 10 0

24 Month ~ RCP4s  Future 2 9 29 137 22 12 6
Period
Future
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Table 6- The frequency and the frequency percentage of occurrence of wet, dry and normal month in the
coming period
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Time Wet Neutral Dry
scale RCP Frequency Frequency Frequency
(SPI) Frequency percentage Frequency percentage Frequency percentage
6-month RCP4.5 46 19.72 148 63.12 40 17.16
RCP 8.5 46 19.72 150 63.83 39 16.45
12-month RCP4.5 45 19.80 150 65.50 34 14.70
RCP 8.5 42 18.20 148 64.77 39 17.03
RCP4.5 39 18.13 137 63.13 41 18.74
24-month  pep g 33 15.36 151 69.43 33 15.21
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