s g5y o

(FAF=YYA)I £+« olosdT i 0 )lods (g § Sy 093 cmu ) o (S5999C § pole

19 g e il dilain (1 350Ly s g @Bl g (S 56§12l 5!
(5350 1AYA-Y+ 1 :4xdliae 3 90 ©399)

| 395w Juslow!
REIIEe >
mownegh@yahoo.com
Fsutlo Sk Jgu Jlotse
FOLbL Ole!
AVIBIY 1y dy g, A£/A/14 sl 4o gu,b

ohS

V) 05 50 pi el ® shel Ml aw insed O 950aS 5 alille qoeldl 1 1Sz mre Gl YV Gls 0 10 g dine
a5 slase — byl allate (oI5l Jas @Bl St 31 ) slioly 53 ESAS Jas 5l Graghy ol 55 isd s o
A oolitl Yo e 0-Y+ V#5199 —Y -+ F (1 AAV-1A4Y o )90

oKl 03jlgs s ERA-INtEriM Jdow sl slaosls 5l cilare  cwlislyn (slaolKing! conliol 2aSTy o Lol s a0ty 99y
slul 4 Jsbo OF &g a0 lyecnlyinl aibio gl ERA-INtENIM o5, odsl slaosls .o solitwl ailhaie wlislsn
-osls ECMWF WEDAPI ;ien 3 PYIhON slass cog Lal, 5l ssliial b Jgl o8 8 .ol (o yiws 4o a )0 +/\YOx-/\ YO
L oo <l 0 NEtCDF (glaosls .o zl 5l b Joke 51 S o sl 5 by Y18 B VAVA (Ll 6,50 (sl ailyg, cosldl sla
ool Gillai s 28,5 )13 gonaids 5,50 g A aiB,S g5 0000 ool e yd 4 Jolu OF (6l ATCGIS |l5316 5 51 eolasl
b 4 oael ooty dilale (oo )85 13 sy p 390 Yo o VoY 215 000 0 cwliilen olSiiay] 053lss slaosls L ERA-INterim
ool ials sloosls ¢ oo )f pmnai b coles 50 g ad Jlee!l cwlislen oKl a3l slaJolo 5 Sbavs jLl a3l sla Jlo 4 ailals
3 g  dslons aslllas 8590 090 (sl SPI Lasls g R 1581 a5 5l ool b s JLSas el o gl 5l Joko OF (ol
2 @bl b 428 GIS (gludae ol 5l eoliul b walllae 3,50 0)50 aw (sl JluSis § (Sas i)k aly sloasss 4

ol cuwvsas ESAS Jaw ool

OS5 ereb mlin 5 (55,5LaS psle oRiils ol plly sanst 6,55 (gedils -)

(Sl Jagme)” G55 (orenb qulio 5 (53,5LS pole olSils bl bl ko 095 colbiasl ¥
A5, amls qolie 5 (555l pole oSl ey Lanoma 05,5 colinsl ¥

58 (olitlgn Glojl (oulidh o8l 0uSiangly (o lBl i (gl 09,5 sbial ¥


mailto:mownegh@yahoo.com

4 /Y51, bias o wl3l Y a4 |y, NSE o o anilgs (2] g Jodowsl) (il sloosls 3l oslaiwl aS™ sls oylis s :yasdly
Vo5l Gien adlaie S 6l Sl yob 4 5L axlllas )90 Al YF 058 4o ams LzalS </¥Y a4 #5451 1, RMSE 4 </v¥
£90 0,90 ;0 a5 (gyeb a0l bl olEble Sl s cpl GlEEas el aidl noli8laz o g0 4 o i Les g ralS e Lo

el 00l C3 (S a1y 095 sl CL oIS pgm 0,90 ;0 9 CL WM 1) 043 s> F2 S

ol 00 Mg i el il ddlate Sl3bly as ol38l Cel 0,90 du ;0 sondBl Sl s CiS g8 e Azl 10 16 S ATS g Cuxy

el b sleosls NetCDF (ESAS Ja. . ERA-INterim :guuls’ sl ojlg



J. Env. Sci. Tech., Vol 23, No. 9, December, 2021

Assessment of the historical impact of climate change on the
desertification hazard in the Esfarayen-Sabzevar Region (study
period: 1979-2016)

Esmaeil Silakhori *
Majid Ownegh 2
mownegh@yahoo.com
Abdolrasoul Salmanmahiny?
Iman Babaeian®

Admission Date: July 23, 2018 Date Received: December 10, 2017

Abstract

Background and objectives: Among the 37 important challenges of the world, climate change,
desertification, and lack of fresh water are three main challenges against the human in the 21"
century. In this research, the ESAs model was used to assess the impact of climate change on the
desertification hazard in the Esfarayen-Sabzevar region in three periods of 1981-1992, 1993-2004,
and 2005-2016.

Material and Methodology: Due to the inappropriate data and distribution of the meteorological
stations of the region, reanalyzed data of the ERA-Interim and 12 meteorological stations of the region
were used. The climate data related to the Esfarayen -Sabzevar region are available as 53 cells with the
dimensions of 0.125 x 0.125 degrees. At the first step, daily climate data for the period of 1979-2016
were received using the web interfaces, Python script, and also ECMWF WebAPI and then the data
were extracted for each of the cells. ArcGIS software was used to export the received NetCDF data in
the data base format (dbf) for 53 cells. Drought consistency for the study period was computed using
R software through SPI index. After preparing base maps of precipitation, aridity, and drought for
three study periods, desertification hazard was provided using the modeling tool of the ArcGIS
software based on the ESAs model.

Findings: Results indicated that use of the integrated (reanalyzed and observed) data led to increasing
the NSE coefficient to the value of 1 as well as the values of bias and RMSE were decreased
respectively from 0.39 to 0.24 and 6.69 to 0.32. In the 36- year study period, precipitation has
decreased more than 10 mm in the entire region and the temperature has increased nearly 2 degrees
that the impacts of these changes on the desertification hazard were assessed. So that, in the second
period, C1 was replaced with F2 class and in the third period, C3 was replaced with C1.
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Discussion and conclusion: As a result, it can be said that climate change in three periods has led to
increasing the desertification hazard in the Esfarayen-Sabzevar Region.

Keywords: ERA-Interim, ESAs model, NetCDF, reanalyzed data.
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Figure 1. Geographical Location of studied region
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Table 1.Stations Location of studied region

t t
- &, G, - P
& E | & & (I
= <. . = <. .
s Farrg) ‘g ‘& olSiws | pb . sl ‘e ‘& o | pU
£ G. C £ G. c
? % Ly ? “ | &
\Y WYY | YVeA N o9 4 )S V¥ VS | YROY | OY-Y | o5 ke
Y- INANRIAN INART Le JK VA VIYY | YSOY | OYYY oLl edge
\¥d VRO | YVef avYs Olgpisgs \td VA | YVeY | OVFO Aoz yus
A \YYY | YV Y Ya av oy o] Ve \YEY | OYEEY | ovod oLl o
Y. VYA | YPYA oV Yf oLl oS> cpg> | VF VoAV | YPOY | BYY) OB B
Ve \YYY | YPYE av -y sl \$ AYYA | YVAY | OVYE | planl oS
(CQI) (22) plil cops’ saasY slagy39 9 LS Y Jgur
Table 2.Classes and weights of the Climate Quality layers
33) Tro | (@) esle | o)l T (aY) pls
\ <o- \ >£0-
Yl Syl
A A=Y VO YA--£0.
(mm)
\IY vo-y - Y <YA-
asls) S
V¥ VeeoVYO \ JLELY
BGI
V/A \YO-V0- \IY JLF o ) ol
VIO Juyts Ssas
Y >\0-
Yol e
(ESAS) (22) sloces -¥ Joux
Table 3. ESAs types
ESAS auls Cwodle oo
>\ /0¥ A C3
VEY-VOY \s C2 S
VYA —VIEN 4 C1
VXYY — VYV o F3
VIYY =YY ¥ F2 oS
VIYY =\ IYS Y F1




A4 e 2Pl JlaS g el i (Sl ST (b))
VAY =YY \ 05l o pae Cule, pae &jge 48 a5 Jewily slls gl
<Y \ N Sl
il el aibie S ol +IVF 4 ool s b &S shadli sosls anys

L el asil, zals </¥Y o 5179 5| RMSE (. izman
plod ;o Lod g 8,k 0d (et (coclBl slaosls W) (o) 2
3T US55 85 sbslan oS s aolSinl 5 Lo s
cxtlyinsl ailaie slo ks 5 WolSiyl plad 1o ol aseiis ¥
OSlae il 4l (a8l Les 5 ralS (S lg e —
90 0,95 ¢y o o YEFIYY Jol 0,90 10 LaolKins! Sui)l
Uil e Lo YYY/AY @ pow 0)50 10 g yin oo YE-/V-
g = cnlinl dihie ;o Lo (uKleo (Y JS5) Conl a8l
az 0 YYIFY g0 0,80 ¢ wgmmmdiw az ;0 VYAV Jgl 0,90 5o

R A.JL: wu‘;ﬁ‘ a>,0 VEIYO A Pow 0590 )3 g

450.00

Sl 5 ST U o o ‘L';.%)T oSilee ¥ Jgo 50
ERA- lass [5,b ailale slaosls (g oy las Slaye
~SSE L sladsbos 9y 2 s slaesls 5 Interim
SIPN acie dn syl opyteS s 03,91 cilive (6 0y
VVEY Jlacie @ ol oo i g oLl o oSl 50 yia e
T sz 0 a5 joblean sl ools 7, § o] o o Jos
5 Sboms slaosls 4y ol Jloel 51 g S oo aba>dle
oy g Al 2ol ol am b ol o il slaosls ags
S 6l RMSE 5 by an .l oa, Sy 4 NSE
6loosls oy )l (Sl ol 4l ol baolSiiny|

el 089 <Y dibate IS 6l Sbass g ERA-INterim

400.00 L

350.00
300.00

250.00
200.00
150.00
100.00

B (VAT ol 0,50 eSilee
B (VAAY-Y o F) pgo 0,90 (nSiba

(Yo 0-Y 1) pgms 0,50 puilio

axflao 3590 0,90 duw )0 U & jlro olailil g cwlllgn slaolliws | ai¥lu (Sui)b Ol iy =Y JSCo

Figure 3. Annual precipitation changes of meteorological stations with Standard deviation in each of the three

study periods
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Figure 4. Changes in the mean annual temperature in 1-12 pixels in the study areas derived from three periods




Ol 9 (5595w

Voo olo H3T Y 0 ylod connn ) drammo (55809555 9 pole

YvYy

adlaio solliws! 31 G jo il g Era-Interim srosls cdo awslio -F Jguo

Table 4. Comparison of Era-Interim and Combined Data in stations
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Table 5. Changes of desertification hazard classes in each of the studied periods
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Figure 4. Diagram of the monthly variations of SPI and SPEI of the stations during the statistical period and on
the time scales of 12 months.
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