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4. Atmosphere-Ocean General Circulation Model
5. Statistical Down Scaling Model

VYUl —FF 0 )lowss — o2 jus Sl

YA

7

‘}f»/ e
O

VYA Sl —FF 5o —obd jaw Jluw

hﬂiﬁuﬂduo@‘ 55> SDSM Jus AJQL«F WSy,
S es9s 8lp oddl Gl pite s S

"Ly Jeadlnl s Taadar e 3 3L Giesms 2> w05 0
VWRE/T/ s b VTR A YSL s

°

3 L4

201 SU 5 Bl ks ¢85 IPCC piler 2,155 Gib

sdd Ayl 138 5908 5 Cllag OIS (o (JLSEs
Bl oo sl Sl ks KK 5 e C Ll ! sl Ll
Sl olpl s s oS dhe S AL Coenl
o3liiul (gl p 45 At 5T 0355 (5l souddl Gla uite s
S35 wbie ;450 o el 53 badde cl (g 5 5
JL&S‘ d)‘ﬂ‘ d‘&; Q“L.'.i‘j'.’.J BL .J.-fiL'aL;d °L<:an~:| cb.-ﬂ)b Le:;‘
Bgbie plml mlidlgr ool 4 Jo S s F ool
b 3 Jgh ) semd a3 oKl Syl 4 a5 L
Gda sl Splie S S ulieny SBs sl Kee ASL
b oS adsm by b lapiie futa SRaon nl 5
Cow HadCM3  ulis S5 Jde 5 5wy Y044 Jl
S5 o Bl iz es 25 SDSM ool Jhe 9 A2 5,k
ilises slaeanyl 53 SDSM (g bl Jus ls 8 wlda,
b Lledd a3y HadCM3 4Ks S 55 45 4> 4 b
BB bl dd e p Lelal (ol Lyl 5 b o
g 4 LOT 5oL 5 Lo aw g a5 el 5 Jol-
B L’ ‘_;J'L»Am.\: S ;&A}i HadCM3 J_,.LA «J;'Jb K) Lo
Sl ol s b palae Ol puis Colg s Al Sy 2"
—Y'V') Lf.l'-‘f“ e.\.'aj ‘(Y'\\—Y'\c') &.1.5}'3 a.\.bj 09> 4w
SY ) b y93 4 S (YVA-YRR) g5 0] o (Y0F)

5 G30WES saSKiSls (sl wdige 03,8 (Ll ol S (gl -

O s,1 o &ils ¢ ank e

Ol cgulspl 5 St Cblis ouSiays sbskal 5 Jstes st 5 =Y

2;,<:.?}JI§.H S SR I%AY @)JS) g")}"‘ (Oladss
Baghergh@gmail.com

oLisls gﬂlﬁ C:L.n E) 6})}\.&5 0SSl gé)b}:ﬁqi sl A)ﬁ )lﬂ)lﬁ..w' -y
oSs,)

Ol 813l (owrsiaen 9 @ole


mailto:Baghergh@gmail.com

35 2 Gl b s b Gl fols s sls Jl 3 )
als olas Jue

Bl s L s by Bl i D] OSas s g e
GlaolKansl 5 s aer 03 o 5 Ol O laelan
23S ey b agr 53 OB S 5 il el )
Jbe Lug HadCM3  (slaesls SIS pwliss, iass oyl
b3l ol i 3l Jols b b ol SDSM
L i b Jhe oy Bl sl el )l (giluad sls oL
0555 53 ool andlae 5 4 Lol dan 3 .l a3 S fl?r_’!‘
Lay o 6hls (VAVAZY+1A) 6555 b anslio s (Y+Yo2Y4$4)
S i pre e 53 Al cud Jy aal e il
u;\.x,su,.“ﬂ;qu)lfe\}.);Mra.;ﬁ,ul}sgw
age o by lil ud oS S dal e 21580 (1AVA-Y v A)
s QU g 3550 b 5 dal [ PNC O SR
0% 5 o3y bl S35 gy Gble 2x )5 SDSM Jue o«
b S35 51 0L Goleand 53 o s 58 Dladss S
Jolos B 2 3550 e 53 e el 03 53 5135 5
ol a)L.l"J\j:QSu.Ibe olde iy S35 o oK ol 93550
ey

SDSM _jils 8 ol 325 Jos s o) anlllas oyl 51 Coa
Jolss Al s p S b 4 b il el
el ok 5 b i 5 O Sy el

b 95 9 Mg

S aS as b el oS sl a3 s Jtagn ol
Jsb 53 wsdip i SIS (S0 ol Gbas e
YOO SLlas e s Jls OV YY B OV AT LSl e
Yo api ad s pl Comlas ol ol Bl (3507 OV G
S S A Sleass wdlie S s s il me S
Al e e Torr abd o Sy 5 o Sl e B D
el s Gl e Je PYO ws e VL SOL L s
iVl Ol 4 s bugte 5 Pl ST 5 g g0 Slallas
I DV e ol S Sl am s VY 5 V8 OYIY Dslae 5 5
s o LIS Ol ja 1y oS as s Cunbse (V)

Sdde wlis S5 esls 5w 53 Bl s SOldlas s
s el &l 5, ShHalie glaosls 5 4> o ges uzsjf
sbdle plis Shp slbaesls obie i ol 3L 554
U153 aalllas 3550 4 g S GlaSd i by o g osms 23S
IPCC3¢ (http//:www. slacosls 5l (14X, 21Y) Col ol &l
Jols Laesls opl fags cpl 5 s 3L s (ceesn.ec.ge.ca
oo HadCM3 glassls 5 Yoo ) B5142Y JLe 3INCEP* slassls

3. Intergovernmental Panel of Climate Change
4. National Center Environment Prediction
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1- Hadley Centre’s regional climate model
2- nonhomogeneous hidden Markov model
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Fig 1. position of the KAN watershed in country and HadCM3 grid HadCM3
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Table 1. average climatic variables calculated for the selected stations and HadCM3 cell

ST e (2 g GLESL e s Ganghe) 20l
=L§-i‘ R Period QKM, g5 Elevation Temperature Rain
Station name Station type (m) ©) (mm)
HadCM3 (14X, 21Y) 1961-2099 - 1314 12.7 649.7
; 1961-2001
3Ll e S s 1190 17.4 230.2
Mehrabad Synoptic
. 1988-2001 s
ol Jlest ST 1549 15.4 408.2
Shomale tehran Synoptic
; 1983-2001 s
! S 2465 8.4 429.8
Abali Synoptic
o 1970-2001 o
Sk e = 0Lk 2193 - 587.7
Shahrestanak Rain gauge
1970-2001 o
| e oLk 1790 - 598.4
Sira Rain gauge
1970-2001
ol e 0Lk 1360 - 332.1
Bilaghan Rain gauge
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Table 2. selected predictor variables for each predicted variable

oa| o gd g e Rte DS e e
station Predicted variable Predictor variable
b P-z, P5-z, R500, Rhum
. Rain
e e Sl P5-z, P500, P8-u, Shum, Temp
Mehrabad Maximum temperature
woeS sles P-v, P5-f, P500, P8-u
Minimum temperature
Al P-z, P5-z, P500, Rhum
Rain
o s o o3 P500, P8-u, Shum, Temp
Shomaletahran Maximum temperature
S gles
- P-v, P5-u, P500, Shum
Minimum temperature
b P5-z, P5-f, P500, Rhum
i} Rain
! e Sl P-v, , P5-z, P500, Temp
Abali Maximum temperature
woeS sles P-zh, P5-z, P500, P8-u
Minimum temperature
SNl e Sk P5-u, P5-z, P500, P5-zh, Rhum
Shahrestanak Rain
e Al P-z, P5-f, P5-z, P500, Rhum
Sira Rain
Otk Al P-z, P5-z, P500, R500, Rhum
Bilaghan Rain

O 3 ol s PS-u (JIKUl 588 000 55 0L 2 oy 8 PS-f o mbans I S5 i P-zh b g lgllcia s s PV (e 156 Pz
Sols Lo PBU JIKU 558 000 55 I ST PS-zh (ISl e 000 s il 555 PS00 (JISaly 58 00 s 156 PS5z (JISUL 253a
s Lo g2e Temp ¢ b d Cugby Rhum (o o5 5 Cosb, shum (JIKal oo 00 v 5 e b o35 Cusb; 1500 (JISCaly 5580 ADY s

S g3 il s

0.9 ® 03 ®

y=0.0742x + 0.4677
0.8 R%=0.5

y = 0.0006x + 3.6584
08 2=0.08

0.7

Mean Absolute Error (C)
]

Mean Absolute Error (C)
®

0.6 0.6

05 05
2 25 3 35 4 45 5 0 500 1000 1500
\_q_u Temperature difference (C) (= height difference (m)
Cw" M b bos (glas adaly — 0 cbos Sl b Loy (gllas adayl ) — | Y S
Fig 2. A, the relationship between Mean Bias Error for temperature and temperature difference, B- the relationship between

Mean Bias Error for temperature and elevation difference
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Table 3. the values MBE for temperature {C) and precipitation (%) for basic period stations
Mean bias error in different season

aK’I.wi] u.pL:a S )LAT 693
Station Index Period Sle Ol b Olies 3
Spring Summer Autumn Winter

ade b
Maximum -1 -0.3 -04 0.5
i temperature
2Ll es a8 (glo> 1961-2001
Mehrabad Minimum -1.1 0.1 -0.3 -0.6
temperature

b 25.7 19.4 15.1 21.8
Rain
ol Sl
Maximum -1.3 0 -0.6 0.8
temperature
Oleidles LS sl 1988-2001
Shomaletehran Minimum -0.9 0.2 0.2 1.5
temperature
N 29 3.6 50 3.2
Rain
A glos
Maximum -2 0.5 -1.1 0.3
. temperature
! LS sles 1983-2001
temperature
SN 13.5 133 352 235
Rain
Sl ot 1970-2001 -4.8 -9.7 11.5 -13.8
Shahrestanak Rain

| ot 1970-2001 4.4 13.3 24.1 6.4
Sira Rain

ol b 1970-2001 -7 -20.6 49.2 234
Bilaghan Rain

oKyl 2 (sl ol pols Wl g MAE 550 -¥J 5>

Table 4. model error values and climate variables difference for each station

oK (m) gL, ol (O) Ls vl (O) L glax (mm) L vkl (%) ool slas
station Elevation difference Temperature difference Temperature bias Rain difference Rain bias
2Ll es 124 4.7 0.89 419.5 28.8
Mehrabad
ol s 235 2.7 0.68 241.5 26.4
Shomaletehran
S 1151 44 0.71 220 32.8
Abali
Sl g2 879 - . 62 22.7
Shahrestanak
e 476 - : 513 21.4
Sira
olals
- 46 - - 317.6 35.8
Bilaghan
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Fig 3. A, the relationship between Mean Bias Error for rain and rain difference, B- the relationship between Mean Bias Error

for rain and elevation difference
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Table 5. change in temperature {C) in future period

oK Sllas o9 i bos Ol s uaS gl Ol s
station Study period Change in maximum temperature Change in minimum temperature
2011-2040 1.12 0.29
2Ll 2041-2070 2.42 1.08
Mehrabad
2071-2099 4.58 2.34
2011-2040 0.87 0.92
ol et 2041-2070 2.17 1.88
Shomaletehran
2071-2090 4.44 3.22
) 2011-2040 0.7 0.57
! 2041-2070 1.97 1.43
Abali
2071-2099 421 2.85
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Abstract

Evaluating the Performance of SDSM Model in Different Stations and Predict Climate
Variables for Future

M. Hajimohammadi', B. Ghermezcheshmeh? and A.Azizian?
Received: 12-11-2016  Accepted: 30-05-2017

According to the fourth report from the IPCC, it was confirmed that climate change and its impacts on
drought, floods, health problems and food shortages is real. Therefore, understanding of how climate change
could be significant in the management of resources, especially water resources management. Atmosphere-
Ocean Global Circulation Models (AOGCM) are tools for predicting the future climate variables and it
must be downscaled its output for the studies on the local scale. In statistical downscaling methods, output
of GCM grid was transferred to station. The accuracy of downscaling is dependent on location of weather
stations in GCM grid. The main objective of this study was to predict temperature and precipitation by using
the HadCM3model under the A2 emission scenario and statistical downscaling model (SDSM) to year
2099. Furthermore, relation between accuracy of SDSM downscaling model in different station of KAN
basin which is located in one grid was evaluated. The results showed at the station that mean of temperature
and rain was closer than to mean of temperature and rain of HadCM3 grid, simulation were obtained with
higher accuracy. Finally, temperature and precipitation for this three periods (2011-2040), (2041-2070) and
(2071-2099) were predicted and compared with base period (1961-2001). The results showed temperature

will increase and precipitation will decrease by 2099 in KAN watershed.

Keywords: Downscaling, HadCM3 grid, SDSM statistical downscaling, KAN watershed.
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