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2- Global Climate Models
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5- Automated Statistical Downscaling
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Fig 1. location of the study area
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Table 1. characteristics of main sub-basins of Karkheh
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Fig 3. long-term changes of annual min. temp.(left), and max temp. (right) in a 30yr period 1971-2010 in Kermanshah station
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Table3. predictor list of data center (NCEP)

oS o i Predictors C(j;le No. oS o % Predictors C(j;ie No.

1515 500hPa Divergence P5zheu 14 o Lo g0 ;L2 Mean Sea Level Pressure Mslpeu 1

158 oL > &, 850hPa Airflow Strength P8 feu 15 >k 0L > Surface Airflow Strength p_feu 2

&) 4L ce .. 850hPa Zonal Velocity p8 ueu 16 b g lue e, Surface Zonal Velocity p__ueu 3
&l s . 850hPa Meridional Velocity P8 veu 17 ke b e Surface Meridional Velocity P veu 4
s 850hPa Vorticity P8 zeu 18 bk s . Surface Vorticity p_zeu 5

Jeils; 553 850hPa Geopotential p850eu 19 >k 3L > Surface Wind Direction p theu 6

5L o> 850hPa Wind Direction pStheu 20 ko 1 315 Surface Divergence p zheu 7
515 850hPa Divergence PSzheu 21 138 oL > &, 500hPa Airflow Strength p5 feu 8

s <= sb; Relative or Specific Humidity at 500hPa 1500eu 22 & 4>L s . 500hPa Zonal Velocity P5 zeu 9
=3 Sasb, Relative or Specific Humidity at 850hPa—— os0 3 &l s . 500hPa Meridional Velocity P5 veu 10
gl S35 53 o5 Sk, Near surface specific humidity ¢ o) << 500hPa Vorticity p500zeu 11
gl o35 > o b Near surface relative humidity o, o 0++ Jsly 555 500hPa Geopotential P500eu 12
L e sls Mean Temperature at 2m Tempeu 26 5L cg> 500hPa Wind Direction P5theu 13
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Table 4. groups of predictors in each station

Station Precipitation Tmax Tmin
oKz Sk Lo ainin les 4eS
A B C A B C A B C
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Bf’iiin p500af  shumaf  rhumaf  p850af  p500af  Rhumaf  rhumaf  p850af p850af
Ol
r850af tempaf shumaf  r850af  rhumaf Shumaf shumaf Shumaf r850af
pSzhaf mslpaf p5_vaf  Mslpaf  mslpaf mslpaf p_zhaf p_zhaf p_zhaf
Keﬂzlf&s?ah r500af  r500af  r500af  p zaf  p850af  p zhaf  p5zhaf  p8 vaf  p850af
rhumaf  rhumaf  rhumaf  p850af p8thaf r850af p8_vaf p850af r850af
pS_faf pS_uaf pSthaf p_zhaf pS_zaf mslpaf p_vaf p_zhaf p850af
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a“
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pS_vaf mslpaf pS vaf  Mslpaf  p5 zaf p_uaf p_zhaf p_zhaf Mslpaf
Khoramabad
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Table 5. mean and variances of the observed data in the base period

Obs. Precipitation

Obs. max T Obs.Min T

Observed Slalis oL Shalie ety by Slialie S sbes
alie Mean Var. Mean Var. Mean Var.
(mm)hwge byl (CC)huge o=l (CC)hug o~
Bostan 0.57 10.47 32.43 25.87 15.73 19.57
Olen
Kermanshah 124 17.68 22.67 69.59 6.18 38.67
NICHIRY
Hamidich 0.62 10.75 33.17 60.72 15.46 34.70
4o
Khoramabad
i 1.39 23.20 24.78 68.02 8.44 34.64

(Lel&as! 51 S 2 6l SDSM .l ssal cawds RY I o 2g0) ool @ -\ o

Table 6. calibration results (based on the best square R in each station derived from SDSM)

Station Step Precipitation Max. Temp. Min. temp.
aK:.wil 4.L>Jn U:")b Les w Los 4».:45
A B C A B C A B C
Bostan Calibration 0415 0415 0421 0582 0502 041 0402 0358 0404
Ol s
Kermanshah Calibration 0225 0262 0231 0498 0461 0289 0235 0.162 0.177
eu..'vl.a; f“"’"‘j
Hamidieh Calibration 0.146  0.142 0.14 0253 0364 0339 0.146 0.163 0.254
4o L5>.:;-l\ 9
Khoramabad Calibration
- _ 0177 0242 0241 0205 0226 0225 0208 0.152 0227
oA
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Table 7. verification results for precipitation

A B C
Mean . Mean . Mean ) .
b Variance L Variance o Variance Step Station

> - i . = , )
o=l ool bl oy Rt
mm mm mm
0.5 7 4.6 566121.6 18 5318256 Calibration
s, s
i i ostan
0.8 12,5 0.7 10.1 7 1403013 Verification
e olael A2 Ol
Verification
0.7 115 0.8 648 9 2003213
ibrati K hah
1.2 18.5 1.2 18.1 12 185 Calibration ernr:gns a
: oLisle S
el
1.2 17.7 1.5 22 13 18.2 Verification
eelasl A2
1.2 16.9 1.5 222 13 19 Verification
hrati Hamidieh
0.4 6.4 0.4 6.3 0.4 58 Calibration o
L;?::mdb
0.5 6.8 0.5 6.8 0.4 4.7 Verification
0.6 10.1 0.5 6.5 0.4 4.6 Verification
13 25 1.4 26.2 13 25 Calibration
=l
Verification
1.4 22.5 1.3 21.8 1.3 20.3 Khoramabad
oy lzel A2 -
o Sl
1.3 224 1.3 215 1.3 202 Verification
e slael B2
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Fig. 5. prediction of precipitation in 2070-2099(right) and 2040-2069 (left) under A2 scenario in Bostan

YA (Lo - Y0 5 ylows —pd Jlw 04 Ol 81058 wsige 9 pale



Les Jj‘» S Jlé'.ﬁ‘ 4.1#,0 6\;’; -A Jjb

Table 7. verification results for min. temperature

B C
Mean Mean ) Mean ) Step Station
. Variance Variance _
L g variance Lo e . b gin . A e
°C oC u’“’l'i)b OC J""lﬂ)b
323 11 323 11.2 323 11.4 Calibration
s
31.5 153 317 13.6 31.8 12.3 Verification Bostan
31.9 15.4 32 13.9 30 13 Verification
B2 ezl
227 152 227 15.1 226 152 Calibration Ke“éfsjs?ah
L.;?wl 9
225 232 226 23.9 229 175 Verification
22.6 23.1 227 233 2.9 177 Verification
B2 o lael
[ ana®he .1
I Hamidieh
33.2 11.4 333 1.1 332 11.4 Calibration o
"
32.7 13.2 33 13.1 33.1 11.9 Verification
A2 o lzsl
32.8 133 33 13.2 33.1 12.1 Verification
B2 e liel
24.8 13.6 24.8 134 24.8 134 Calibration
s
247 16.7 24.6 15 24.7 14.4 Verification g horamabad
A2 v;w ).L;.o\ sUT o
24.8 16.6 247 15 247 145 Verification
Annual: 0 missing value(s) Annual: 0 missing value(s)
§—1E 1.0 -0.5 0 0 10 15 20 2] é, 2 1 1 3
5 o
= £
ncepr850af.dat ncepmslpaf.dat
Ol oKl Los Sl b Covin gledisS s S Lo wa =\ SS
Fig 6. correlation between selected predictor and max. Temperature in Bostan
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Table 9, verification results for max. Temperature

A B C Step
> e
Mean Station
L e Variance Mean Variance Mean Variance Nt
ol L 5ie°C obols L 5ie°C ol
°C
Calibration
32.3 11 32.3 11.2 15.7 13 el 5
Verification A2 Bostan
16.2 11.5 16.6 13.6 15.9 17.9 e
ol by
Verification B2
16.2 11.7 16.5 13.6 16 17.9
sl
Calibration Kermanshah
6.2 15 6.2 149 6.2 15.1
P et : \j oLiJLAJS
Verification A2
6.3 14.7 6.4 15.4 6.2 32.7
j‘lﬂ-")l?:;‘
Verification B2
6.3 14.8 6.4 15.2 6.2 32.1
ﬁ%»)l—.-:-“
Calibration Hamidieh
15.4 13.5 15.4 13.6 15.4 13.6 . ol
W\j -
Verification A2
14.9 13.5 15.6 14.1 15.5 14.1
SN
Verification B2
14.9 13.4 15.6 14.1 15.5 14.1
el
8.4 12.8 84 12.7 8.4 12.8 Calibration
el s
8.3 14.6 8.7 13.1 8.8 13.8 Verification A2 Khoramabad
8.3 14.6 8.7 13 8.8 13.7 At R
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Table 10. ranking best predictor for each station

Precipitation Max. Temp. Min. temp. Station
ok Loy ain les S oS!
Bostan
A A
C S
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A A A
oLl S
Hamidieh
A C C
Qe
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C C C o
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Fig 7. prediction of precipitation in 2070-2099(right) and 2040-2069 (left) under A2 scenario in Kermanshah
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Abstract

Evaluation of Statistical Downscaling Method in Simulation of Climate Change of
Karkheh Basin up to the Karkheh Dam

M. Goodarzi', M. Hoseini! and M. Parekar!

In recent decades, the rapid growth of industrial activities has caused imbalance in climate of the earth
which is so called climate change. This phenomenon directly affects meteorological parameters such as
temperature and precipitation. The objective of this research is investigation of the impacts of climate
change on precipitation and maximum and minimum temperatures in Karkheh River Basin during the period
of 2010-2039. The representative climate model of the region using AOGCM and observed data period of
1971-2000 was selected. Comparison of performance indicators of few AOGCM models for rainfall and
temperature simulation showed that generally HadCM3 model is suitable for the region using synoptic and
climatological weather stations of the region. Statistical and regression downscaling was carried out for
the selected AOGCM. Statistical and regression downscaling was performed using statistically dynamic
model of SDSM. The final results for near future, 2010-2039, shows 2% reduction in rainfall for both
synoptic stations of Kermanshah and Khoramabad in the north of the basin and 4% reduction in Hamidieh
climatological weather station in the south of the basin. The increase in maximum temperature for above
stations are estimated as 119 and 3% and increase in minimum temperature are 24, 4 and 1%, respectively.
Using HadCM3 and SDSM for near future, period of 2010-2039, simulation shows that as one moves from
north to the south of the basin (colder climate to warmer climate) the effects of climate change on maximum
and minimum temperature are less pronounced while the trend for rainfall, although small, is opposite and

1s 2% for the north and 4% for the south.
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