VEY s VY o )led eo,loz 5 o Jlos e alidlim pole 60,15 Sliiog 4y 5

a3 B UL 19 sloles Wgo JSculy525 Bee 515 slagSl 3l5Ty

VECIVIYY o led o VE-IONA o el yo
FYV-FES5 olxio
Ol el mye oyt olBils Ll pale aaSiiils pwlidlsms sl 5550 (somails 1 Bl gola

Email: hadi.zerafati@yahoo.com

Ol e85 (e ye Sy oEsils Sladl pgle oSty amds (Ll i 05,5 JLitils 1 sty Jo g8 Cuwgy

Email: ghavidel@modares.as.ir

Ol els e myte oy olRisls ( Sludl pole 0uSlisls ands LSl az 09,5 sliul i fol 00l Z 48 g

Email: farajzam2000@yahoo.com

\

ouS

S8 i 9 01,5 (Slw a2 50 B UL (258 lod £989 b 5o jgy (2Lwlid g () y Budl gl ool
o Jloxi 3l slaools 31 45 el plowil (sl b plnil bl 08 diilain jo Ll olas ) (S gins
95 oo diiy paic 9 NOAA-CIRES-DOE 20th Century Reanalysis V3 & pguigo pouw sl g
5 oaboolial (paligw B ig) Jlo p)F by Yo¥e G IAYS Sloj 0y90 (b (ywo) cebams (658
UL slolos 33,5 o1 Lol Sty giopms Jalons g 42 53 B+ (UL Aoy (505 39, OISl Cylag po
&ylo (358 aulion ks Syl 8 Alle Ol i’ g diiwgn E999 & Wgl g dwdg) (995 dolo jo 4z y0 B+
9 V0 Jlw y0 9 psl sloans 5o UL (055 sloo £989 (Slglyd o yiian Guizrod g 0092 (SOg%0 (g
EL 1 ol 59Uy gredls ouds o Lwlil j9) OV Slowi Loy ghuw Juloxd Cum cCawl 0010 &, Yoo
(633 (s b Jlos! (sukizadins 9 sl 555 (5159, (8l Sl 550 Bee 3157 yia iy 5
SBABl @ 4z gi b i Ol S g G| i Holhiody g p2 50 Lod o Fugad E489 L
w9 olpl 0 Cra G50 Galie (n 8 Gai Glod BluS) (Gedgume &5 Wl (i Gadod
Lo b HLid S Camdg Ll o 099 gy 31 a5 o1 ¢yl Kty g Jookons' gl bl so 31ye (3%
3 U555 sl it  of o (o gelaus 30 KT g (3l 03232 4 o, el 1> 5B LASS
9 ol y) ol G P 55 Slep JULST 50 (ggm 3l g aliliio g3y 1 JUSwslygiSa Bee 515 50 Lol
ol ool adlaino jo (8 ddudiow (slod Blus ) w595 A0 adlaiio Caouw oyl ! JS 10 s yLlo 9 (&l
J9 w3l g jLidnS Coumdg a9 Cde @ cpo) w0 00l0F ) old (I Ked 4 azgi b &dlg o
9 od WAl (po) gl ulo S 92 UL GWjly Seli )l p s 21y (9o S o 4 s gy,
Ll 0099 UL 35 g2 ol

Lol st e lem Giale T oSty s Jlons conds ol sloosls iy 8 aieti (slos 1y E'5lg ool

sl Sl 05,5 Sl psle 0aSLAlS ¢ yke oy oSty ¢ ot IS LS )8 ] gims odann g5 -)


mailto:hadi.zerafati@yahoo.com
mailto:ghavidel@modares.as.ir
mailto:farajzam2000@yahoo.com

VPY 5l VY o5l o3 ler 9 oy Sl (2Ll i pole (60 1)l wliudiod 4y il FYaA

dodio
kol sleailas 5l (S plyiear ] St (oo g Sl Ismgol (65 USS (bl jolis I (S Leo
LU 505 it adly o Soradl Sl s e 505 5l dilaie o 55 paldl o5 5 Slex ke
S99 ;3 Gl azpo Cud g s pSoslail il jaeb b g 00g LI gaoge o Lo B sl (e 9,
éb)\b d.............u le.mb (A&A AR ‘Q‘)ls.a& 9 \)LMAS)LA.l-:-A) ML'LSA Bi"“f 9 dA?L’\))?A o)‘}osb AAND- JL...J
D3lg gam b )8 slaslgy 5 wllie (e (Sl 50,90 5o Joee S o 0al 155 sles (i
(258 Lo, UL jls slolos £485 (A YA (Logrue 5 (gowl) diil co Jgoro Loyl 51 a0 4 500
(55,9 5 Ol 0,3 55,5 olaidl 5 ol slapiuewsST (lusl Culls o i u‘).ul) L odel
Zloel 5 wals slales slabasllo bl jobas andsl Ol s () VoY e () Ken 3 TSg) (69) ol Lo o
Gl 00l Slue o9 S g0 p ol slales u‘).a.’l.’ ol bl 5l gl jo aS oo wazs 1) LS
F ol g yomde) 0gr anlys ol wgh o Lastie Sis g 0,5 lemgol b yiin o5 sladlaie (Lol
O a5 Wy, 3550 50 (sles S L alist o Sludl slacled 15 090 4o dalyd al38l L L(YVO YA
ULQ'> o (YYY’; ARER ‘u‘)ls.o.ﬁ 9 ;S;Lo) OMT o Lc)f C‘j.a‘ L)“\'“’ )M 9 (\ AR ‘&65;) ‘9.&: LgLoé
b 5 Gl Glapts ln 2 FIB Slbs alspscl @y 5 wad slpgol aSLailil ol 352
aolb oo Jbd g e Slidod die) S oy 8 e S § ABAS Ol s Sy wisS e ol
2 o g b o Sl slagianws 59, p 1) b 4l DI LS Zlael () YN (K 5 Vo))
srSoilul Gl ax)lSo @zl Js 4 b Sl anle nlple WS oo JoesS (e 05 il
3,90 50 ydew Oladow g Sl cdnlie 4l (Bl L Sl g S A als (LT zlsal
UL Conl @y azgs L (YFY VN0 A S ) il boSzee 59, Glp (Somd lopmalle (SsS>
slacs> Q] g_:l)...:i.: s O AT (e 5 (soeme) pie Jlnn S92 poiie S lgicds Lo 5090
5 oy Alidee slagulie 1o Lo Wg) (o) p & (eulidpealdl DlioS 5 (55 (A sl (S Al
~.\.:..\.w s.:‘).«.».’.: J.J?u54.a).7u Le u;““‘mﬁ)" o (\ AR ~()) u‘)lio.b 9 i&‘) Sl oads ools uoLa.&‘ u;ali‘o
o Lo Ll L bLs | jo a5 ams o ylid gl asloy Yoo ¥ 5120 0,90 b ailo,gs slsnge!

1 Mildrexler

2 Di luca

3 Alahmad

4 Alipour and Moradkhani
5 Roy

6 Jiang

7 Lewis

8 Perkins

9 Zhang



fra e GBLs Wao JCwl isa Bes j1 le.lb,f." sablg

o 09> iagh 50 (TAY Yo V) "ila o)ls 092y ol his g 5 bl jloline slodiy, @ilaie
lanl B (o n B plxl oz el o ible sl le)F Elael @By (o) oz il
A e g P S Zasb) oLl el L L Szee g8y bl caasplis gle)S gleal b (S5
PV Jlo ailiise) 5 ailiasl wal ole)S zlgel glaaillas ;o (YOV ¥+ 1)) o) Ken 5 ¥ yguole .l
L8 o)l iz WSzl Glag,lrial 4 W8S aml 5 00 S i L Wil 35 5 cp
Codled (6 pdymds g g, (Aadz ,0 (YVYD YY) ) Sea 5 " Kily aiS o o5 1) b com i
Codled oS ol lad gl aisls 8 cwy 090 Yoo BVAYY 0,00 b I, Sloylorysp sloyelSan
o el aiils 4oe BB ol oz 0,Sews jo Lol sl oldl oS el 0 Sy JelSw
Lo <S5 4l 50 g a0 ylid ) Le,8 o (iuldl o i S8 (YY) oS 5 ¥ Lo Lo Gudimns
slrosls 3l eolazwl b (YF Y+ 10) o San 5 @ gseils el ools &l Lo )8 oy (Lad 19,0 (cm i 81y
5 Olpdd oy 0 4 At s asls 6.5 )54 g VeV B 1A 000 b o] OY aljy, slos
polie a5 aas o olis @l aslb, Glidsie o o] Wy, cped g Led 0p 8 @By Gl il )3
(YD) P hallall 5 Jb G mls 5l aolidl 4 bles ailyg, 4S5 acin slos JBlos 5 piSTas
5 ounl glpmgol Wi Uliol o8 el Ll 08 Cogi adbte ;3 s o3y 095 o 0525 5l Sl
a8 wlos S0, Lal (Y+10) ol 3 Jousd (ogas cnl j0 a3 o 513 15t couv Guda | ol CogSw
i o8 (slolos £385 B s, 3 0, ol (elaolS 51 (e ol g logas lal sz
L sladdlas ;o (Y+19) o, Ken Vu> ool Glpl 5o oS il a0 B0 UL slabes logas 6,5
S8 ey p,50 Y AT B YAAY 6,90 b o 30 il olo,S Zlasl ool Jdoei sl slaosls 5l oolal
OLen g A s ailbice YV 0,8 10 ohgds (8 sle,Szae olawd il seaimslis s a5 wsls
s 5 il gls 5 wilhoe 3,0 0 Lo Szee sl Sy 0 Ol doy 4 A o (VAPY Y-V F)
ol Jdo @ Lo Szse zgl sloo g 4Bl ol3dl L Szge Sus Slis o jasls sled ls ulul 5
2 QYY) GLlee 5 WKy 2 salss SUL il SelSw BT bl i 5l ol sles (Kl
V.0 ole)S Bloal b bewl juliw ;0 (5L 5 Lo (1nSile &l s 0 CMIPS Jaw VA (g5luads (wlu!
N sile S Glaal 1o Les (1Kl a5 was so lis zls aisls [ 8 sy o yge |y ol S il a0 F U
ool F colo ax 0 # o £, VW VY oy a4 S J8l g0 a0l 5 Sl a0 T oYY

1 Hunt

2 Hudson

3 Wang

4 Marshall

5 Dashkhuu

6 Pal and Eltahir
7 Chen

8 Zittis

9 Ying



VY 5e VY ol oo 5er 9 oy Jluw (2Ll 2> pole (60 )l ol &y il fy.

sloail ol oog Fssd Gl ey Cod SUL pldlee sl o Gbe)S cnl g ails
ey e gl S e 0 St geaieoplis (FAV Y WA) (liSen 5 ' LS jubee (205
wile S5 wliiie ;0 (e gl Slad g lsmacl spad Sols> s @ e S ol (LST Max)
el 4 asg b adbee b K> ol sunld Ol g ol sl JuSis o Dlrao ul ©gd
3 ol res Sy s« ponlil Slpis Sl a3l S go 50 (TVO Y VA) Y Sloolye g 4o o Ggabos
S s bads e sl dole bl sl s Wl SRl Rl Yo B A oo eanl o LS
Sl Sl (Y1) (s 5 TseSUl i gl g walys pSaiar las (Ll ol il e
3830 Ol S (uizmed Miboo yas 0 Jled & §rdogi> LS lacn B polas 5 Dk (uilS
opizind i g pS sloa a5 (Fyh lash Ghie b opae puliw jo LS slad; laglrial oS
ool oo LT somsge 05l 5 B, aluoe 558 boariy bg 0yl olpem ay |y ol s 5 liey e
S g5l o) Sl gl pozme Sl (0 V) Gl Kes 5 Tliges anlllas gl o)l priis LS|
Sebioe Smlopizach 3yb 5 s o b Srse g Jlgte ad o5 slajs, g8y ez ge &5 Canl |lno
5 o cmg o Boes o sle,T Zlael Slgly3 a8 wlools (las (V ¥+ Y o) ol Sen 50 L udios gl
aalllas ol oy (o0 395 sl 4 gl ole )3 g edls &) gl B (fgf ole yo g ot jalb (n oje Lo
Sl o wm a VooV Jlo 5l pnl GloSse aesS a5 ol olas (V0 YY) ol Ken 5 75 00000
YoV ol s o VS Sliios ol sl 03g) S3e Lo Szan cnl dads )0 waldl yoss gools &, Yo VA
G 5 Y10 B VAPY 058 b il slo Szse 5 Jlockis wais Slejes 5 bl 5l olas (O
G YAAY 0,90 b o obe)S Zlgel a5 losls lis cimghy ;0 (V :V-Ve) o) Ken Au.u Ayl
o3 sl ;o logas 55 Cawg 5 b e o Slshs 2l b Ll 5,8 Gax g gz e Vo)A
5 Sloanlive slaools acgamma 3l oolaiwl b (Y :¥V-VY) Ko o ﬁslqij[ ilos 57 ol (g0l Gl
ayg) g, S @l wols S350 |y L 3T pulie 2le)S lsel 5 Los Slis wons Jolosly
g Jed Ve b e Jlo o aSl s il oo iy 31 0B Bblio plad )5 Lo Szge slagaslis g Lo (ul3él
ilos S a5 |y Lo Sgn £989 (n i B 81 G55 g g YoV Jlo 50 5 Loy gl a3 02
ooliusl b o5 il azjo 00 UL 00,8 slod £585 L slajg, (lolids 5 (s 2 Gigly (0l ol 5l Bua
gl slas ) Sihgiiw ol rmd g ee) Sy 90 mhaw alcin sles ool Judmil sleesls )
e ilce JSuligiSa e 55 e YoV BOAYE Jlo 5l Gaenil gloyss b Ll o) bkt

1 Mildrexler

2 Alipour and Moradkhani
3 El Kenawy

4 Sousa

5 Xie

6 Barriopedro

7 Kong

8 Yin

9 Engdaw



1) e glod Wao July 55 Bee 31,5 Lol gol5T

5953 0al 59Ty sools b Jatie dalllas a5 aas oo Lid go050 b Lo yo oaliplonl Oladod aicy
Wil Saealy Sloj o3l ,o w2 g o5 il a0 00 UL lales g Judowi pgad jo o2 a5
5 ol blijl wadelxl ol jo Blasl a5 bls )l o5 aslas Lo .cul oais sl Lis maw o
ol Jgl a5 V20 oos 9l5T5 sloosls 5l solital b oyl ) 0yé Jlots ablate slo)S zlgal (soimail
L ools las oo ools W)l a8y jo allas ol o colaiwls 50 (sboosls as” (YO VAN ) Kan 5 o5l>)

| ).vud.nd..l.v LS)LA] 0,99

G g

axdlland yg0 609z (S y2o

o, adlaie ol 5 Sl ax 0 0 UL slos L slayg, olulil cqa (iogh (pl ;o alllass jge ddlais
GVY G Jollas o (aleo,sl5) Lol Gy cwliw oogamme dnlllans jgo ddlaie ol oo (V) SO Ll
Bt bl 4y Lis poye paes glp a5 sl 3,8 Job a0 PYIO L Y 5 Joi oe ax )0 FY/O
@ 0,5 o 2yl sob; sle,eiS aS (aile,gls) Ll oyé dblaie .l sabaSlis ol cwlew
5 05wl Ly Bl o S5 bl 5yp0n ol Stdaes 5 K5 e 3 adddly bl
gl 5o il aS 05 e 2l o] jo QUL s slales Lo 5 9580 pamin Jlo 0,5 0599 55 (g
8l oo S e ] S 51 o 5 (5 i 2 5 el Lo

® o s o0 008 8 00008 s as eos e
® & o o % & ® 0 °° 0 80 3 e e
..............
...............

-------

20CR o 9l5Tg (gWroodls az 30 ) x) (glasuds bl gy b Luwl o yE 8 yg0 dlilaio adindts .(1) S

)lS Q«J’) 9 ool
& pose 4 5 Somt § e w0558 )8 o (55lSTy slaools I s ylel (slag, ez Bk ! 5o
Sy ¥ oz ailjs, sles ain 4 bgs o 20CR |, NOAA-CIRES-DOE 20th Century Reanalysis V3

1 Reanalysis Data



VPY 5l VY o5l o3 ler 9 oy Jlu (2Ll i pole (60 )l ol &y il AR

31 5e5 de oad Judoei 3l gloools ol oolaswl (olls Yo Y+ B YAYS Jlu 5l YAQ Sloj o5L )0 (s
g 2l a0 Va) Llad SUS&5 @,08 L Y20CRV3) Y10 BVAYS) s S — Sloy S8
Sl ezed s 10,55 5 (oLl as o /[0 olad SUSE @ ,a8 LT(CPC) VLY B YR
Tsbeme (i 35 e Caluog 5l 0adidst sz GUL ok glaosls jl i b slales Sitygis Jolow
&l sladdie (@) s slos () ;o Jouils g3 glas )l s g03l 5 auz slaosls : Julis NOAA s
o= bl gl el sadoslal (SIP) Lo mdaw jLis ¢ go3l 5 ST (gosls 5 (vWNA) (s, dlcaas 4 (UWND)
adlaie gl andS dlu VAL b ol 5 ilw ax 0 00 UL oolas, 3 sles slaools ol giow
L 3 ot ot Sl 03l Ly ol 5 g ey o5 csloole) Lo b 15 alllans
el so58, slrools ol il az 0 B+ UL sloo b slajg, o aseive 1 e ol gzl 5wl o )5
s JLael HATD) 5y (st 3 2l ,550e (slojs, (sl (JSalysia 07 519) i by
o gz aBg3 0 0ol Gl sles 0 Sad b sl deadss ol Gasine ) ey Zalidye

Lol e ddlaie glp cpo) mhaw 5% 90 iSTos sles sleosls Zl 5wl b ol ais a5 jsbjles
O+ UL slos 485 alls Slglyd (V) UKo 5o ol asein of 5 gilw a0 0+ UL slos L slajs,
el ol BB (Yo Ve — VAYS) aalllans j50 0,90 (5l allwos (Kl 5 > &g, ol 5 il az 0

25 5
5y 7 =0.0235x - 42.385
- 3 R? = 0.1063
= 19E
Ty 16 7
ay 3
Jm 13g
SETE ﬁ
| Sl et RO B T
1 3 Lo o F s wl
'y E—RTFE—R' FR—ET P —N T —R T —R T —N T P — VR —R T — T N —N T FE—NT R —R T E—RT FE—N T FE—NT FE—R T R N —]
LB e ol T PR R el il o e o I N R B BN N B T T s T FIT PR =TT il = o B o I — R — T B o |
[= o= ol Rl ol e e o ol o R N R R e e T Y R T O R R e R I Y
] ]y ] ] ] v ] ] v ] ] ] ] oy ] ] v ] ] ] ]y oy v v ] v ] v ) ] & & &
Yo Sy (aSilon ) (6 pind s L (YoXo G VAYS) o 5 il 4z 55 B+ UL slos g 989 ailils Slglyd .(Y) J5Ci

A Aigy o8 ks g Allw

0,50 b Al e (Cawl 0350 (g0gmo dyal sled L slajg, olawi £435 wig, (V) IS 4 axgi b
Slass L VN0 Jlo ooy 4 aS Canl alils 0929 ol 5 sl axy0 0 UL sles 9, OYD slaws j55 3

! https://www.esrl.noaa.gov/psd/data/gridded/data.20thC_ReanV3.html
2 https://www.esrl.noaa.gov/psd/data/gridded/data.cpc.globaltemp.html
3 National Center Environmental Prediction (NCEP)


https://www.esrl.noaa.gov/psd/data/gridded/data.cpc.globaltemp.html

Yy ‘sl.bb)é ..\J,.o JlS..»b,.Sa Do )‘)J ‘5&95-" ‘sslfls

el g asil oo oS il az 0 00 UL sl Slglyd o s slyls 59, YWY LYY L g 59, YY
olasxs a5 wal bl YoV U VAYS 0,90 gl ol 5 ool amy0 O UL sloo b (slojg, « Sl gins
2 (P o- - 515 gt saszl Sl slassls (55, » o)ly (samasgs all b g oais Juls 1) 59, OVY
asie als> 4 10 oo o UL il sl g, (g (V) S 0uls jasrice adigs> T oolass (6530 slajg,
R Jeos 3)50 JSalsiSa B0 v 5l ales (B35 5 97wl g (o) haw (LS (oS 5 sloasds

loas oslo

23.79 1

:

- Distance

O3 1

Jliwb,.».ib Bee iy hgt sodld g9, ,gward Gomadgs Jlosl 3l wb ,e‘,fs)..\ié (Y) JS.w
VAAA abgi 1Y oo 39, — Jgl (adgs) oI

az 0 B0 sles UL sl slogs, (Slgld i cBine je, OVY 5 5e, VAN olawi b gl adgs>
OF loo b adgy VY 5, oS F o j0 oolas, sles o pvas .cwl ools olais] 095 4y 1, ol 5 ile
Do 5l ey gy elis)) (1S 555 (ial)l 4 az g b ol ools &5 o501 5 algs cl 50 0l 5 il a4z o
ool Sspin WolS aslllans yge ddbaie (55, 2 Lol ojé (glo,lrcis Llad,y il (F) JSs ISl giSa
Ses glod iy adlate (55) 2 fe Jeuln sy 0% mrwg wp pooglle Lol gl s g3
ol 535 OV0 iy g1 b &S (sago 5 lnl 258 50 e il oss ONIVID el b (Jol o
Loy J310 50 lnl Cms 4 b ye 0y 52ad lo )5 JUl y oglle 5 oads e Gl e (59 2 o
g ond aoj s inle)S 9 1o 9,000 (edigd cge e Jawilyghy 08¢ by eogace logas
Silos gl dgzg a1y ol 5 il ax 50 B+ UL oy slales



VP¥ sla VY o5l oyl 3 ot JLo atlidl i ke (59,0)l8 lindiond &y 3 Fre

. -
30 35 40 45 50 55 60

(039513 (5alao) J3l (69531 55 NP 8o 515 Jomniliy 935 £ 5 ) bauwgin (g1 ()T (F) Y

5> Gy adhie oogaze ;0 VAAA aSss VY 59, 0 eols ) ol T le a0 OY aljs, anin sbes
(0) S8 wd bl Jgl adgs Sihgin Jlod sl @le G080 0oz Lglpl o2

36N

9IN---
'''''''' Bﬂ}l-j""'i" AN R 4

BN

YAAA 4593 1Y 95 10/F e cels j0 oo gl (5350 ¥ dioniion slod &u 395 .(B) JSC&

aS 009 (5,lid0S Comdg 95 de G, 40 Ao sled £985 (gadlaie p WS> Lid oSN (F) S asaxgils
ot S, ol Ked coge 45 Sl K5 g ol e 0 ad g il soleol sl LadeS o Lavs
ool 00 ol o (o Jouilin 955 £o 0+ ab ) 92 3bj Caalid b el ale S Jdo @0



FrO o gBlos Wgo SISl 38 B 31,5 clagSIl gsl5Ty

994 996 998 1000 1002 1004 1006 1008 1010 1012 1014
St 33 (o 3 lows (510,9555) 92 Cunlid Capnid 3 (5 A4) (rnn) e 5L 0 55 45 (P) S
LYY PRSI ENSINS

2 Gie Jeeiliy 55 DY) iy gl )|y aied 3529 9 Lod 59 Cgr NP O« 515 10 (V) U0 4y a5 b
Sl 3D b slagpse )5 slgp a5 Col ooy SelSw T 15 2 S sosmalas b s,
R PRI K B9 O‘)‘c’ﬁ U‘)”‘ O Ao GLAQ adlais Cooww aQ ‘) (dl).c 9 ul...w.’)c ‘65)"*’3 LS)SJ'“

-85 -85 -7.5 -6.5 -8 -5 -4 -3 -256 -1.5 =056 0.5
VAAA ais ¥ 395 10/F> ol 35 SISl 3350 Bee 31 Jouiliy gl €515 o g o 5 A (V) JSC



\FoY )Led A'AL o)l.o.& ‘.a)LQ.'gBWJLu ‘@Ldb» ,a,lc ‘sdﬁ)lf Oty c\.’).m.t \ad

Yodo adgl ) cusiin 39y —pgd (adgs) oI
slaje, 210l 1y adex ¥ (rn j3 4z )3 B0 UL sled b 59) (n eSSl 55, 7O (Slsl 3 L pgs 4>
Ol 90 5 Ve v e aSey VY g, aiile 30 OF sleo £485 L olojg, Ll aijls ax 0 O sles pgo adig>
i sosimsples (B) U5 JISabiSn 0- 5 bty £ i Sopgs o] olesi 5 0
5 e by 53 00V0) (lnl 0xf (53, 52 (5o 658 el )l atd g0 b Ll Gy (glojlocan jlad )y
sladn p abl o adlllans ;g0 dilate (595 2 (e Jomsliy ) BNIVIB) (liws e 0p52and (55) 2 (o090
boyS JUl coma) gl Giole)S dgp 9,500 J95 o (glod iy dilaia (59, » yiae 698 9 Zomy

ol oas o5 il az 0 B UL o8 sbales slas coles jo g b sl s e

T T T T T T
30 35 40 45 50 55 S0

(0393 78 (eSilo) 30 (535U 1o NP Bee 5157 Jraniliy 955 145 51 Jrwwgia (91 il,T . (A) JSC

ads> 50 Leoed slojg, 4 Connd iy S Carwg g o5 sl ax 50 OY gl L Yo Ve alss VY 5o,
JLedeS il ojlaw o ain sled g98y adlate (1) JSB ol bl S il S g
(V) IS8 sl 0090 ULy zrbans iole )8 Judo 45 92 Calbrs g aid 5108 0, Bds g LS



Yy élbbé ..\.‘9.4: Jl&wb',..s.b Qoo )‘f 6[99&" 65[5'5

a0

A
et

LS

o

an

......

Yole adgi)) 59,10/ celw o o) (_da.w S ¥ acion glod &9 () Js<s

R T
292 294 2086 998 1000 1002 1004 1006 1008 1010 1012 1014
s 53 (s 3 ol (518 )5555) 57 Canlod ugmidy 3 (55 ABED) (0 gelaus JLAD (ors 7 A (1) JSL
Yode adel 1)y 00/F

98y b adlaie (55, » oS,y (59,5 L el S JBulsiSe 000 5 0 (V) SO @ axgi
95 5 &S @lsr RS o 5l g omb sse 08 ler B bl a5 cuul a3 518 wad les
ol 0018 Faww ;950 ddlate (ggwas |y Wilos S jee Il Sl sla Ll



V¥ Sl VY olads ooylez 5 ot Jlos ol pior ke (500,18 oliind 4y p FYA

-11.56 —10.5 -9.56 -85 -7.56 —6.6 -55 —45 —-35 -25 -15 —0.5
Vede adgi N 59,10/ el yo JUwly giSa Bee 5155 Jamiliy 85 gLi)) g (alod (b9 (o 5 i (1) S

Vo) gl ¥ o j9) —po (adigs) oK
elassl oz ayly az 0 B0 UL slajy, slaad iy Jol 681 51w 59, YAV (Sls18 L poms aligs
Ol e aS al et (V) IS JuligiSe B0 5l e il gy sl )l and 4y az g b el ools
9 418,85 JSS (e Jemnily 55 ONVVID) lnl 58 (555 2 598 W5 aed SH L o)l iz L2855l

el 00y St slop 55500 J95 o (Sl T 252 b

: — _—
T T T T T
30 35 S0 45 50 55 (=14

(0395 YA (52S5ls0) pgms 5951 1o NP Bee 515 Jmiliy 35 £ )1 Lamsgio 5981 a1 (1Y) JSCio

G ddlaie o iogoo o8 sl az )0 OY Gleo L YooV Ogl V59, cpgms dlisr Soiyginnw Joloi Cq
C_b.m )LMAS (_gﬁi.” 9 ..\.n.\...u ‘_gLoo 6955 009t dy 4}94 Lu (\\N) JS...; AW g_:l.?b.»‘ él).c d)’“) 9 Q‘)"‘ g.)).c



Fra

le.bloé ..U,.o JlS.wb,.aS.b Do )‘f ,.sl.k5i" ,_gglﬂg

oobzds seleol )wgﬁbmwéuobu@ows@ ovaline (VF) IS 16500 59, 50 (o)
el 0093 ol ot 15 9> 0L Colses b g 00l ubby‘s:‘)io.mwdfw;)‘ﬁum)cofyms

45N

42N

30~

o

e
Yeood Ogl ¥ 59510/ ccl 50 (o) edaw (6 y0 ¥ desiion oo 29395 (VW) S0

3,

[

TN

)

| R R PP PP

saN-

388 45 4iF “r 4E 4iE

998
Ceclw 50 (Utw 9 olw (515555 92 Colis Comdg g (SS9 Aldli) (po ) gedaw HLED oS 5 aldi L(VF) JSCi
Yeoo) ol ¥ 59, 10/Y

1000 1002 1004 10068 1008 1010 1012 1014 1018 1018 1020



VY 5le VY o lods o5 er 9 oy Jluw (2Ll i pole (g0 )l wlidiond &y il F¥.

Gz b aS a8 513 olnl 058 59, p e n dtes S JBbgiSa O - Sl 50 (10) JSb el
55 ailate o oled bl sloply caz 4 4z b g ead Lo g)500 Gl coge (SelSiw I
Ll ools Fy ples o Sen

-8.6 -%656 -65 -5.5 -5 -4 -3 -2 -1.6 -0.6 0.5 1.6
Yoo) Sl ¥ 595 10/ sl 55 JUuly g5 Bee 35 Juniliy 55 g5 )l 9 lod (559 (oS 7 4ddis (VD) JSCb

Y10 agf 10 it jg,—p, ke (aligs) oI

@ axg bl ool plaisl sgz 4y |y 59, V& slaws ol il a0 00 UL 59, OVY 51 o e dlo>
et 9 b o)l iz jlady Rl (1F) U5 JISalgSe 8+ 5l e Jenily s gl o8l il
ibite 5, 2 (Ol 027 48) fio Jamiliygss 031+ 5 (Glal ) st Jamsliysss DUNYID glis |
ER9 s 198 9))0 2 (Seiin b rigred g Ol ye iz ach lo)S JUIIaSk oe paine adlllass s
ol oas ol 5 sl ax 0 0 UL sbes



élbbé ..\.‘9.0 Jl&wlig.-s-b Qoo )‘f L5L°5§'" 63‘5'3

(0393 V5 0a53n) plez 5951 53 NP Bee 315 Jomdlity 355 51 wgito 55801 iy T .0 JSCi

v jlad oS5 ass Gell . (VY) S ol Obesl YN0 ados VO e, pole oMl Jdow e
St didon glod Hul @ols> ddhie p oSl jlad 6o aS Wl adrine (VA) S0 oo Cwlses g s

s a3 57 ol Culid 5 sdlige i80S Sondy WSS 50T 5 o ligels 00,8 JLideS b

45N

¥Rl

M-

30N

2M

24N

21N

168

@ 8 ek ek

el o Gebaie 31 59, 1 3 e law Giale S

45 | gan-

40 -
aN-

36 .

T EL
SOK- -
BN

BNt

R Y R R S S S "

Y10 adg3 V0 59, 10/Fe el )0 (o) gedouw (5 550 ¥ ddclion slod 29595 .(VY) JSCis



VY 5l VY ojlods oo 5er 9 oy Jlw (2Ll 2> pole (g0 )15 wlidiod 4y il FrY

2989 1002 10056 1008 1011 1014 1017
el 50 (Btw 9 olbow (515555 g2 Colind Cardg 9 () Allls) (o) o HLAS S 5 s L(VA) IS
YD adg3 10 39,10/

ashhio 69y p (o Juusliygss OAY ) glas |y ain O JSubgsiSa B0+ 515 0 (V) Ko a4z b

-105 -85 -8 -7 -6 -456 -35 -2 -1 0 15 25
VA0 439510 59, 10/Ys el 5o JIwl giSa Bev 5155 Jumdly 935 L5,] 9 (2lod (h39 (o8 ¥ 4l (1) S



feY o GBLs Wao JUCwl isa Bee 31 le.lb,f." sablg

G5 A
ogds g YoV B VYAYS 0,00 b ol 5 ool ax,0 00 UL leo b slosg, ololils gy opl Ban
b led g, OYD olaxi (g lel (sloguypr olusl 2 05 5550 (lajy, olas ) Sitysims 665 s
o yd Ao labes Jlglyd wlle &l Wy, b olulil 953 0,50 b ol 5 cule ax,0 0 UL
oals Zy VeVe 5 Ve ND Jlo jo 5 3l sloans o UL 38 sloo g48g Slgly8 iy g 0091 (5090
g ool YN0 B VYAYS 0,00 b ol ilo az,0 00 UL 55, OVY slows S gt Jodow (gl el
¥ olass ;555 glaggy 50 000 515 e Jemiliygh lis)) (cagd) slaosls (g5, » WA (sanabys sl L
Seigiem S (et Sz AdgS p2 50 0ad Dol diljy) Sles (et Coleyd g A atuie dbg>
Ssg, 1 (pyd ain sl T b gedgaze a5 sl ] 5l S Gz slaail an bl
Sllllae i b aS aiboe Gle §ro0x 5 Olnl ofora (mle Gladhaie @dos 2 )5 (cw)nd)9e
AYYA Y2V cgoexl g Jaugd (L] Oy g dahio yo éle 08l S 0gzg) VYN0 ellall 4 U
A Sl gsds Shol slapsls 5 (o plgieas Globl b Logas 5 ol ooy dilbie olulil)
Cillae (4l ygl> 5 il oo 5,0 50 boSzge ol iuli8) VAFY YV F () Ken g i) g (i
ols oylad po-- ... 315 9 el L Lo mhaw jlid oS 5 loaldl pew 0l g5 B
Sl oo lades Loive b JLadeS cumdy ity sbod godg b aihie , oSk Jlid oSl oS
LY c)b..ob).u e Cwlses 9 03 uL:L:JD- ‘5:‘;0_0 (S as J.MJL:Gn &55 uL&AﬂJ)-c c).:).>d..u.u ‘Uw)b@b
2 e iy 55 i1 b s i S 5 sl ol syl a3 UL (nm e il S L
92 90,5 iy lagls )l Jhaiul Jds 4 a5 wl adeie coie slags, ¢l JSebgSe b6 e 5l
bS5 ot Led 95,00 (Il crge gl cnl 0 lge (Gudig B Byl &S 00 s 2
5 (32 5 QL) Oml Gopye )5 Glse JBSI s ;05 5w Sl 5 9 o0 waiS 1) (e e
el )l lagSl plod S gl oo el ouls aiion sbeo g48g L adhin Cow 4 ol Bl sla Ll
SV (slolos STy 5 iy 5 g5 ol Jole o asmo o s SISl giSe B+ 5l o Janiliys
atwd il 4 axg b aS axiws Ll o8 o)l cux (Glad ) el Lol o8 3 3 sl a0 O
Olimye b ST Jlid sy o @ a5 dBlle o ol e 032 and ol g o yST5 (5, 50 OF JLidy
2 a8 Canl g5l o)l cam Sl 5l ool Ly Jatee Coge el plae azs] Lol ol oo sUL
oly! La9..a> g Lol Oy adhie oS Lol Jule g conl oo ools 1,3 o,lils g0 samte Ulie
L oodel a5 Lol oye gl J3ls o ol 5 il as 0 00 UL )8 slales jo Ll Gy o)l> o
Ryt $9; 650 9 ) B9y (R Fed Lidp 90 wedoe attie e Jenilygl; O any
anllland g0 adlaie ;o of 5 Bl ax,0 00 UL lales g58g Lol Jole a5 a0 0925 4 ol ye

o



VY 5le VY ol oo 5er 9 oy Jluw (2Ll i pole (60 )l Wl 4y il Fre

&Ll

OIp) 30 05 iy bl G- Floy STy ()@ (VFAY) . Ladllel o (o bogrus 80 (ol
YY-09:() O s jlaome sl inghy ol 4y 123

by zlaol Sloj wlilwg Judoxi (VYAN) . pnaazme 00l 1ol €25 w0oly (gilxs ¢ g ls )5 soil>
Qi ooy 5055 oo G el 5 SIS Gl L bagyT bl g oyl o 8 Jlauds salibain
DFYD OV VA« oldl i pole 60,15 lisiow

Glod (s (VYA L laulie o S50 65l de (g (gonm) J09d taasin 0ol 7,8 €502 (goams
pole (om,l8 Slidod 4,5 y90jl i glrosls I oolaiwl b ruxe slo wiol )by (wlwl w Ig2
NOYAYY (P VA (oLl e

Ahmadalipour A, Moradkhani H. (2018). Escalating heat-stress mortality risk due to

global warming in the Middle East and North Africa (MENA). Environment
International, 117, 215-225. http://doi .org/10.1016/j.envint.2018.05.014.

Alahmad B, Shakarchi A. F, Khraishah H, Alseaidan M, Gasana J, Al-Hemoud A,
Koutrakis P, Fox M. A. (2020). Extreme temperatures and mortality in Kuwait: Who
is  vulnerable?  Science of the  Total Environment, 732, 1-7.
http://doi.org/10.1016/j.scitotenv.139289.

Barriopedro D, Sousa P. M, Trigo R. M, Garcia-Herrera R, and Ramos A. M. (2020). The
exceptional Iberian heatwave of summer 2018. American Meteorological Society, 15-
19. http://doi.org/10.1175/ BAMS-D-19-0159.1.

Chen Y, Hu Q, Yang Y, Qian W. (2016). Anomaly based analysis of extreme heat
waves in Eastern Chin during 1981-2013. International Journal of Climatology.
https://doi.org/10.1002/joc.4724.

Dashkhuu D, Kim J. P, Chun J. A, Lee W. S. (2015). Long-term trends in daily
temperature extremes over Mongolia. Weather and Climate Extremes, 26 - 33.
http://dx.doi.org/10.1016/j.wace.2014.11.003.

Di Luca A, Di Elia R, Bador M, Argueso D. (2020). Contribution of mean climate to
hot temperature extremes for present and future climates. Weather and Climate
Extremes, 1-16. https://doi.org/10 .1016/j.wace.2020.100255.

El Kenawy A. M, Lopez-Moreno J. I, McCabe M. F, et al. (2019). Daily temperature
extremes over Egypt: Spatial pattern, temporal trends, and driving forces.
Atmospheric Research, 1-50. https://doi .org/10.1016/j.atmosres.2019.04.030.

Engdaw M. M, Ballinger A. P, Hegerl G. C, Steiner A. K. (2021). Changes in
temperature and heat waves over Africa using observational and reanalysis data
sets. International Journal of Climatology, 1-29. https://doi.org/10.1002/joc.7295.

Ghavidel Y, Ahmadi M. (2015). Statistical analysis and temporal trend of annual
maximum temperatures of Abadan in Southwestern of Iran. Arabian Journal of
Geosciences, 8 (10): 8219-8228. DOI: 10.1007/s12517-014-1760-9.

Hudson D, Marshall A. G, Alves O. (2011). Intra-seasonal Forecasting of the 2009
summer and Winter Australian Heat Waves Using POAMA. Center for Australian
Weather and Climate Research 257-278. https://doi.org/10.1175/WAF-D-10-05041.1.


http://doi.org/10.1016/j.scitotenv.139289
http://doi.org/10.1175/%20BAMS-D-19-0159.1
https://doi.org/10.1002/joc.4724
http://dx.doi.org/10.1016/j.wace.2014.11.003
https://doi.org/10%20.1016/j.wace.2020.100255
https://doi.org/10.1002/joc.7295
https://doi.org/10.1175/WAF-D-10-05041.1

fFH ‘sl.bb).b ..\J,.o Jl&ub,..im Do )‘f ‘slh,i" ‘555“3

Hunt B. G. (2007). A Climatology of Heat Waves from a Multimillennial Simulation.
Journal of Climate, 3802-3821. http://doi.org/10.1175/jcli4224.1.

Jiang Q, Yue Y, Gao L. (2019). The spatial-temporal patterns of heat wave hazard
impacts on wheat in northern China under extreme climate scenarios. Geomatics,
Natural Hazards and Risk, 2346-2367. http://doi.org/10.1080.19475705.2019.1693435.
Kong Q, Guerreiro S. B, Blenkinsop S, Li X. F, Fowler H. J. (2020). Increases in
summertime concurrent drought and heatwave in Eastern China. Weather and
Climate Extremes, 1-8. https://doi .org/10.1016/j.wace.2019.100242.

Lewis S. C, King A. D, Perkins S. E, Mitchell D. M. (2019). Regional hotspot of
temperature extremes under 1.5 C and 2 C of global mean warming. Weather and
Climate Extremes, 1-11. http:// doi.org/10.1016/j.wace.2019.100233.

Marshall A. G, Hudson D, Wheeler M. C, Alves O, Henon H. H, Pook M. J, Risbey J. S.
(2013). Intra-seasonal Drivers of Extreme Heat Over Australia in Observation and
POAMA-2. Climate Dynamics. http://doi.org/10.1007/s00382-013-2016-1.

Mildrexler D. J, Zhao M, Cohen W. B, Running S. W, Song X. P, Jones M. O. (2018).
Thermal anomalies detect critical global land surface changes. Journal of Applied
Meteorological and Climatology, 391-411. https://doi.org/10.1175/jamc-d-17-0093.1
Mildrexler D. J, Zhao M, Running S. W. (2011). Satellite finds highest land skin
temperatures on  earth.  American  Meteorological ~ Society,  855-860.
https://doi.org/10.1175/ 2011BAMS3067.1

Pal J. S, Eltahir E. A. B. (2015). Future temperature in southwest Asia projected to
exceed a threshold for human adaptability. Nature Climate Change.
https://doi.org/10.1038/ nclimate2833.

Perkins S. E. (2015). A review on the scientific understanding of heatwaves-Their
measurement, driving mechanisms, and changes at the global scale. Atmospheric
Research, 242-267. http://dx.doi. org/10.1016/j.atmosres.2015.014.

Roy S. S. (2019). Spatial patterns of trends in seasonal extreme temperatures in
India during 1980-2010. Weather and Climate Extremes.
http://doi.org/10.1016/j.wace.100203.

Sousa P. M, Barropedro D, Ramos A. M, Garcia-Herrera R, Espirito-Santo F, Trigo R.
M. (2019). Saharan air intrusions as a relevant mechanism for Iberian heatwaves:
The record breaking events of August 2018 and June 2019. Weather and Climate
Extremes, 1-13. https://doi.org/10 .1016/j.wace.2019.100224.

Wang X. L, Feng Y, Compo G. P, Swail V. R, Zwiers F. W, Allan R. J, Sardeshmukh P.
D. (2012). Trends and low frequcy variability of extra-tropical cyclone activity in the
ensemble of twentieth century reanalysis. Climate Dynamics, 2775-2800.
http://doi.org/10.1007 /s00382 -012 -1450 -9.

Xie W, Zhou B, You Q, Zhang Y, Ullah S. (2020). Observed changes in heat waves
whit different severities in China during 1961-2015. Theoretical and Applied
Climatology. https://doi.org/10.1007 /s00704-020-03285-2.

Yin C, Yang F, Wang J, Ye Y. (2020). Spational distribution and risk assessment of
heat waves based on apparent temperature in the one belt and one road region.
Remote Sensing, 1-21. https:// doi.org/10.3390/rs12071174.

Ying X, Tao Z. B, Jie W, Yu H. Z, Xiang Z. Y, Jia W. (2017). Asian climate change
under 1.5 4 C warming targets. Advances in Climate Change Research, 99-107.
http://dx.doi.org/10.1016/j.accre .2017.05.004.


http://doi.org/10.1175/jcli4224.1
http://doi.org/10.1080.19475705.2019.1693435
http://doi.org/10.1007/s00382-013-2016-1
https://doi.org/10.1175/jamc-d-17-0093.1
https://doi.org/10.1175/%202011BAMS3067.1
https://doi.org/10.1038/%20nclimate2833
http://doi.org/10.1016/j.wace.100203
https://doi.org/10%20.1016/j.wace.2019.100224
http://doi.org/10.1007%20/s00382%20-012%20-1450%20-9
https://doi.org/10.1007%20/s00704-020-03285-2
http://dx.doi.org/10.1016/j.accre%20.2017.05.004

VFY 5l VY o)los ke 9 oy JLo (bl i pole (68 52,5 Glidodd & pos lALd

Zhang X, Aguilar E, Sensoy S, Melkonyan H, Tagiyeva U, et al. (2005). Trends in
Middle East climate extreme indices from 1950 to 2003. Journal of Geophysical
Research, 1-12. http://doi.org/10.1029 /2005JD006181.

Zittis G, Hadjinicolaou P, Fnais M, Lelieveld J. (2016). Projected changes in heat wave
characteristics in the eastern Mediterranean and the Middle East. Reg Environ
Change 16:1863-1876. https://doi.org/1007/s10113-014-0753-2.


http://doi.org/10.1029%20/2005JD006181
https://doi.org/1007/s10113-014-0753-2

