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Figure 1: Location of the study area
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6-National Center Enviorment Prediction
7-Fourth-generation Coupled Global Climate Model
8- Coupled Model Inter comparison Project Phase 5
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Table 1- Choosing suitable variables for temperature simulation
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Figure2: Observational and simulated data of average maximum and minimum temperature (1986-2005)
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Figure 3: Observed and simulated data of average temperature (1986-2005)
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Table 2- Maximum temperature changes in Birjand synoptic station in time periods (2020-2099)
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Figure 4: Maximum temperature changes in Birjand synoptic station in the time periods (2020-2099)

compared to the base period (1986-2005) for RCP 2.6, 4.5, 8.5 scenarios
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Table 3-Minimum temperature changes in Birjand synoptic station in time intervals (2020-2099)

Rcp8.5 Rcp4.5 Rcp2.6 520

= = = = = = = = = = = =

z < by N z < by N z < by N

L L L L L L L L L L L L 92

2 3 3 3 2 3 3 3 2 3 3 3
EATARA —A EATAA —\/\AY —V/AYY —/A -\/YA1 -4 —\/+01 -V/gEv —+ /A8 —\/ov 4505
2/YEE -/ . VXY VLY — /YA — /Y (AN +/YAY */YAY (AREA —/\eY 4,58
Y/VAY Y/too AFARHA Y/A o Y/OYA -Y/0A0 Y/Eve LIAM YLV I7ARN VYT Y/ogo ool
VIALA v/YE Vv AKX \Z3E) VARY v/ AN v/ero v/ \2%1 v/£44 dosst
ARVAN VV/Eo0Y ARVAANY VYAYY ARVAN VAR Y ARVEARY \Y/YYo ARVAREA ARVA4N ARVEAR] ARVARRY &
Yo/rva Vo/) Vo/Y Vo/eQ VeV VE/XYo Yoy Ve/ane Vo/eY Yo/ Vo/evy Vo/\Yo RI3]
AR VA/OYY VAV ALJAARN WA VWV/ALY \A/+VA VA/AYA YY/oV YY/ev YY/oLY YY/ALY e
VVIA \V/VA ALY W/AVA | VV/VYe VE/XE WY | YV/ete \V/VA VWA | YA/ 00 \V/vve e ST
AAVAYA VE/YE VEAVY AAVANNY \Y/ate 4/4Y) 18/004 AR7ARN AAZA VEX 18/+4 \R7ARMN ol
4AYY 4/4Y) 4/A0 ARVAR AIYYA o/F) a/A0 ARVARAN 4/A0 \R¥AN RYAUA 4/4v S
0/041 [ ZAmY 1 w Ay Y/OAY ey 0/aN 0/Yv 0/4y 0/4v1 0/0¢A el
YV Y/0A ATAZAY Y/044 Y/gEv LAYE Y/VAA YNV Y/o\0 AVAAN ATARNY Y/vY el
+/48A CIAYS ANV AN (ARNY CIAEN CAVY V/enY v/ANY +/444 \/+Yo (VAR Ol
ARVARYA VV/YVY ARVARZ VYA VY/AYY ARVAYA V188 AAVARRS ARVAR21 VYoV ARVAAN ARVARNY Sl
ARYA%A] ARYZYNA VUV VO/ALY ARYZAN ARYAS ARYAZNA ARYAYS ARYAREA ARYARY] V0/+4 Vo/+Y Ol
0/AL4 0/400 RYAREA A 0/MAV 0/4¢) /YYY AR 0/MY AR 0/4Y)\ 0/4LV b
o/vet AT AIAN AAYY AXAY AIMNA AIVYE ANAY ATV A/AAT 4/YYo 4/0\Y oVl

(PPN WCH e vy
JLe A JSley el s Lasle aaa 5 Las J:iSL:aASg:M»\ o3l> QLS L oKl 3 Las J:ilﬁ.a G JUVPL JRLE SN Y
6‘JJ Lo L}':i)l'iﬁ .JJ)) o CA..\::‘A .Uh\j} w‘ﬁ\ LS'L’J) MK‘H Lgl.ih RCP Ao H2 9 (Y'Y'—Y'QQ) e..L\J
03 5 ek g 4 gl 3l o Lo Aul sl Wy sl aw a 53 oS s o OLES addllas 5540 o (slae 9o
W;TALAJJ}RCPZ.G 6}.&)\.&#)3 ﬁ%ﬁdb}w‘ﬁ‘w%&“}# ..qu‘)dﬂ J‘}}W@w;]éu
Ola s Sl Ol s ead anslie 0> dal & s Rl a3 Y4 Olpes a0 5 (YPA=Y444) 053 53


http://geographical-space.iau-ahar.ac.ir/article-1-4053-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 7:18 IRST on Tuesday January 21st 2025

VET Sl AV o jlack calen soians Sl « sabsdl yha (sLdd sale sdolilad

YYY

RCP 4.5

35
=

2% /

5'10 ¥ 2020-2039
3 - ® = 2040-2059
‘l —&— 2060-2079
as
2 2080-2099

—— A 0 ) g
0

$ 0 > & & & & >
Ky ._\.s\. \\,0 < = %;Q o < Qé- = & & &S
S & e

(o Kasilar 4 33) s

RCP2.6

~—8—2020-2039
¥~ 2040-2059
——tr—2060-2079
= o = 2080-2099
——diiay

& & & d &R O S S
N PO RIS RGP

RCP 8.5

(ot Kl 4 53) Las

S eSS

& 2020-2039
—o— 2040-2059
e 2060-2079
2080-2099
— et

& & & & & &
o 5& oS S
A

w

LS‘J" (\AA-\—Y"O) 4.3‘[.3 093 L» 4.«.“.11.5.‘: B (Y'T'—Y'qq) Lf'l") &Lﬁ"e)l.’ DL J"‘}J:" gg.:;gw ¢L<:.-.l‘ BEl Lo 4.‘:.«5 CJ‘J::.%J 0 Jg.&
RCP 2.6, 4.5 8.5 ¢ls p sl

Figure 5: Minimum temperature changes at the Birjand synoptic station in the time periods (2020-
2099) compared to the base period (1986-2005) for RCP 2.6, 4.5, 8.5 scenarios
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Figure 6. Average temperature changes in Birjand synoptic station in the time periods (2020-2099)
compared to the base period (1986-2005) for RCP 2.6, 4.5, 8.5 scenarios
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Introduction

Any long-term change in atmospheric variables caused by natural or unnatural phenomena, with a
time span ranging from several decades to millions of years, is called climate change. There are
various methods for simulating and predicting climate variables in future periods under the influence
of climate change. One of the most reliable of these methods is the use of data from general circulation
models (GCMs). These models are capable of simulating atmospheric general circulation model data
at large scales. Using exponential downscaling methods, GCM outputs are converted into surface
variables in the study area. the Micro scaling is defined as a factor that creates a connection between
the large-scale cycles of predictors and local scale climate variables (predictors). In general, statistical
downscaling methods are divided into three categories: regression methods, weather pattern clustering,
and weather time series generators. The SDSM model is a combination of weather time series
generators and regression methods.

Methodology

materials and methods

Tools used

The purpose of this research is to temperature simulate in the Birjand synoptic station using SDSM
Model. Observation data includes the maximum, minimum and daily average of the temperature in
time (1981-2005). It is used from NCEP data and CanESM2 output under RCP2.6, RCP4.5, and
RCP8.5 scenarios for statistical downscaling in the projected (2020-2100) periods.

Results

The simulation results of the average temperature change at the Birjand station indicate an incremental
trend of this parameter in the range of 2020-2100. The highest increase will occur in the period 2020-
2039 and in the RCP4.5 scenario. Also, the results of this simulation indicate an increase in the mean
minimum temperature in time intervals (2020-2020, 2059-2040 and 2079-2060), and the highest
increase in minimum temperature in RCP4.5 scenario will occur. The study of the average temperature
for all studied periods shows that in all three scenarios (RCP 2.6, 4.5, 8.5), the average temperature
increase gradually began in January, reaching its highest level in August. The most important thing is
to increase the average temperature in winter. Because the average temperature in the initial period
(2020-2039) and the end period (2080-2099) indicates an increase of 1.68 degrees Celsius, the average
winter temperature will be in the coming periods. The average changes in the minimum temperature of
Birjand station have increased in all months in the predicted years, except for January and February.
The seasonal comparison of average temperature changes shows that the highest increase will be in the
summer season and will reach about 26 degrees Celsius.

Conclusion

The general results of the simulation of the three parameters of the temperature of the station in
Birjand during the statistical period (2020-2100) indicate an increase in temperature along with an
incidence from the base period (1981-86). In other words, the temperature values in the study area will
increase in the future. Other temperature values at the study station will increase in the future. In
addition, the increasing trend of temperature is one of the climatic elements that is effective in drought
and intensification of unfavorable conditions in the region.
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