[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

A Sl O ojlads (o358 Jlo (oLl 3 pole (60,15 Wlibimd 4, i3

Ll bLI 1 g ol pl ol adlin b S zlgel bloj Olbluwgs Julow
oe0) 60 2l s lual g glalls sbyjl5 L

WIYNY i aled Ghppds W8N V/F callie el 4o
YO-08 :lxin

Ol ealg e0)lsr oRiils ( oldlia psle oaSlails pwlid o8l (6 385 (ggmiils 1iady) oile hgs ylo
Email: dhatami68@yahoo.com
Dl e cny s> oEls ¢ oLilaz ke 0aSiils bty wulil og 5 sliul 00l g3lx> Iyb)
Email: hedjazizadeh@yahoo.com
Ol el esele> ol (bl i pole ouStils lid wuldl 05,5 JLsbial 10815 ol s oo
Email: nasserzadeh2100@yahoo.com

oS

b Ll bLi,l mizren 3 (lo,SElgel o g (Slalyd 10 0310F ) Solymndl (quwyyp Gl ol 31 oo
ol olpl @l gadbin )0 AL a3 5 g b SiS gl waildl 2bs b (5 lal
I PP Gow @ YIF GIALY Gloj so3b 0 o jrdamw (509 (sdiuiion slod gdosls fus
RIS 4 w0l El Rl g e (2l ST g0l GAME (s 035 03T Ll colwog
9 ldllwolny (glavsp AYLwollog Wg) )0 Glpdi 34 9 2loSElgel ol 9 £989.Sl5l,2
0yl § gy SSomned (SBD9) 3l GidgFy Blaal & i cugr b w1y LT gloduoyn
ool oy gl (ool 1 .o o0liswl JIaiS— cpo (30l )ibicysndT 35 9 Jlaogicsly 5 (b (ygam S
98 i g abls jlolaeg (Lhulpbl guig) e (Jlojsol yo (2l SElgel £989 (Slgly8
ol o Hlo Sxo Limd gl 3l b olo Fzlgol ol cyiomod Cawl 009 Sl sads jo zlgoldlas,
sl digy E989 pOl> (5030 G YY) 8 ulgl 9 Yo 08 ;5T 6400 50 Lo,Sglgnliy o g 009y
Lol polio b o SElgel slus 5 Jlsly 9 wud a5 09 T3S 33 (Soiwmnod 3o g L
L pSElgel o g £989 5058 bLI I (o) 53 )10 I3 Sro 9 Lo (Sotunod (SS9 il
bLS )l 5590 Ky 32 45w aseine ((CO2 , CH4, N20 , SF6) : Jolis Lol glailils j5 F cboosls
o SHloSme bl gad (595 ol )0 (2l SElgel (r Faad Slas; b (S anslgs 55 slolae
E989 Slolyd 9 Wb o JloSxe g (i3l Wig) by JIS— o (yge3l gl i eunlive LT
el ol el @2 Jlods gadlin (o2 lo Szl

Ol @ dled (Sl phale S (SIS S5 0 Selsel wadsesds Slsl8 i BTSlg wuls

sl ol 09,5 ¢ LSl aa pole 0uSLiils (o) lg5 olKiils ¢ pgim mihe LLS (05 1] ghmen o g )


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

WA e B o)lah son3598 Ju (i pale (50,18 Slisid 4 5 Ys

doddo

e 08 (b oot S97 slaazmin J18) duld Ol i oS des e LA Sozpsle o Ringh slaandl
).u uJJB ).n)l.n.o au..i.)L».a )\b ;)lj.u.u » os}LC w‘ p...lﬁ‘ ).....u Q‘J.’>) )l (S)LQQJLA.MJ ).ial.u w&ﬁm 9
99 9 (0350, (slod Ol potd s a5 wlo o L o ieghy () AITAY s s sl oalds Ol s e awss
sleasles 51 o (IPCC, 2001: Y+ +Q) o)ls 5925 (comtinns bl oy SaSleo cdale ol ply
e apsaleSelsel 92 smdBlin B slbonay olas, waley I3 ez iole S 5 il
s et ples giluial S g plesy b (slaogl> 3 A e Sy, I .(VFY VAT )
slodls o ol 58 Slsls byl 5l calide lie 1o a5 Lo Szge (YO YAV SKan 5 0,5 lue)disd
Sl 155 e sl 00 3y lsgenl (sloi b B 53 il st 31 o3 Salls I S, lsie 4 e
bl plo g eyl 50 Yoo Jlo o D aab awals o yo 1) olsagol slacy 8 B o ol 3l S pe
ooy s 511y 355 ol BB e s 5 LoSEse SIS A 53 mall 5 5 8 3ol a3
-zlgel (S b yinS g plgd ol eipe;s0,kw slod il Saal asas b plBen 3 slo Lo o
.‘a.:‘]w &9y » G)Lul:) u‘f‘ .b‘ﬁ.:‘so QS’LQ;C‘%‘ el 00 oéj}é‘ L..uju).c 64&]4.\.9 ) o;:sd..! @Lo)f
ails Sl g bojle s g ludl Cwdls (goj9> (dromecan) «(55,0laS (solaidl ( cloxl
1YV e 5 (6 ,migllails SIFAY oV o0 ) 5 ol Syl 5 FYF NAVE g 4 ), Sl
S0 ble a5 55 ool g oo I (YA VAT (o) Jaued 5V0) VARG § (o, Sud 5 YAY
5 o BB ke leac 5l 0T Lok gl & 9 gems gorldl Dbl | (S LS Ese
Sllwg @ ole,Szlsel g kel [l 5l el joaeal b e (olgoladl glas,lus 5l o] Sl wlals
s 85 - Jlyte sloa, b 55 45 iphe BT s, 2o slas uSle SVl slag b b S
©axg basle gl herul cols oldlse lalad jo —ail pslas bole &0 4 J> g akis col
(s Az il g WSl Suenl LS moe 989 pae b 58y )3 (Sloj 9 (aldd wn 93 g2ge i)l
cowre ol Szee il HLludSSl o ol Ktle gaz,0 YV VL slos a5 conl e ol adgle
039y Sa g S yhie g 4 diliw] YL sleod o aSnl g el i o aliwl ool olp! e Ll WD oo
(YA AYAY cowy Jusd)adl ails oy el sin b 55, 99 Wb b Szge aSb tCuns bo)S 730
o 4\.:9.4;) ‘_g‘).: Sl 00 (.?e)M u‘)iw.bs).’ ‘szy LA;C}A L;‘f @5[.9.».4 ‘_;‘lﬁcbl.uw] aliso L;Lb)}ms 5o
odls F, L Szee ail o atle a0 YO (oYL iy o &5 Ko Jlo 5l 59, 12 )0 e jeiS
g Sl Oglitte S0 (gdblaie 4 ddlaie SOl diiin 5 aneS sloo slaasbin] LSl o asll> o ool
Yol atils plgs (23 (53, o e O b e S0) gy 90 5l i &S el ol T slas, b

OPYAYAYS s
sl ol 0y sloo,90 o2 9 2lo SElsel p2 S wual slales o039l (laiaiils Sllllas yulol 5
Al @0V slad Ve FEYe e lalo (50 S9d o0 p3 50 JLlS 9o oy Jloow 5l e


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

vV g ol el gaibie olo Szlgel Sloj Sllwg Jukos

Wl ol Szleel SL,E a5 Ave 3500 VAV sans Job plod jo a5 b jo wiad aiS ol ,Szlssl
~glgel Shlus Lol cuncs ole Sz lsel Dol 4y by Zlael Sl sloasy o 5 Ol lus a4z ST.00) U
4 VAY. gans o aiiS Yoo sgas 5l a5 GlaigSs ool plp Vool oo aidS JL YO 0 o2 oloye

OF VY B 1,18 casl oouws, Yoo P B Yo v o gl Sl oy o axaS Ve o v dg0s

Y oree - — Fease
—_——
Foree o o 150l 51 eild 0l 4225 21 50 oy g Vgl 51 Lo e ST 20 il | B ese
8 eee | Fe sns
MY e — Voo
T oene < x -
L Yo see
T one
L Yo sss
Y ses -
Y eee L 1+ sese
. _ .
4] & T T T — T T T o
"y-—a 1MYa—A- 1MA-—8 1A 1. "i-—a "aa—-- Vese—af
I

CRED-EM- I Ji a3 JU1,(5) Yoo8 G 18V~ 51 olo s 9 stlo S Zlaol 531 5 00 aiis o3l slass (1) JSob
.00 :Y++¥- DAT

b a0y ozl 4 e Szlsel (YL (553 gonalin ooldlits Joallomeiie glags S olul
~lsel o su] )5 a8 sy e Wil Glogl ol b (IPCC, 2007)cunl glspg] g bus! 5l
@ole Jloms gyl o Voo ¥ Jlo olo SElsel folas plaslas) 5wl al 31 ol plgs Soe g Slols (le S
SVEA YV s g et PVFY Y e g lial 5 S 4 VPV FAYWG L) oS ogle
5 el s (V)JSE saoly 5 (A=Y = FVY 5L 5 gtats 5 1770 12005 o), Son 5 Jouo 5 ¢ AFF
VOV ATAY d)lo) 098 oo o058 lale )5 slas, jiol38l g o j8 slalo p Slas ) palS 4y i Les o33l

sl o505l la gy el glaatily (


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

A Hle BY o)l o059 Jlw (2Ll yi pale (g0 51y 5 Wlindind &y il YA

sy Jlaz=l
LY
a3 railan il 380
Ve
I— - .If -lil , )
sevanes™y / 55 Slah slash 2l 34
f - '.‘

3 e (Slgh Slad ), GEalS

b

35 eSilee td

055 et cshan s 33
e \ :
s Bl N

OFY IVAY wiyloiisle) .oy ol ) Jloxol 45 yuais (V)5S

» l’)tél 6oL Hhan o moghy oy sed 4 90 (SOl s 4 ol )8 Zleel b s e Sllas ganls
ol as el o1 Sk b o)y p S5 bl cwl oo plxl e Bblin yulw o ol ,Szlsel (59,
OAY YY) ez 30l LT zlasl ol 5 ol GYsb 5 ceniinne i85 Sl sbajlE
Yo o8 bl byl 55,5 s 0 iSlas sles laslas ) Ol poss (AAY V- - Yo Ken g 545lego)
)§JL~S Lbu—‘ )15 GL\" ..\5.)‘& )‘)3 R Q)}A wL».MAS/))J Gwo)f L;LQ?ﬁ‘ l) ‘) UT JaL».a)‘ 9 oé; aJllao
Vo 08 Jsb yo a5 ailisls Sy 5 )5 gam slashas; Jlsl8 5o ook awaily Clilugs s92g
GYAY ol b ojlm az o mSTas g Blas (oSl oy 0 (YY V-« Tl g 1aig2d) o)l
b ol 5o s p ez iulEl Logasee o5 1o Lo ial38l 51 lid byl cwyp axiSloy Yoo
319 0ad 00938l )3 slaolayg; Slas; 1 ojlsen Jlo Vo0 b Bk il ol addlas o590 Sy g0l
Olaae YV )8 5o ?li)’ poldi g wad b ole,Szlgel SYsb 1>L>.>'-) ol ool alwlS 5w sloolasg, olos
o8l g il 3 aulidl coas olidl 5l S 78] i sl oo AAY V- Yool ) e g Wi p>) ioghy
OFA Y0 ((Ssluls) asdllas ulul 5 cesl bl pl 1o pl YV ()8 50 (sdewd jo olo,Szlgel polos
3 b Szee olals Skl (Sl Spo Yoo e LYD- v slows gyl o VooV Jlo 5l )3 zlsel oloie o
o5t o Selyal 51 55 5 bl JS 5o 4835 8 Slals JS ol 1 iy o w03y 5 Jlo gy 59 syl S
-5 obl) Sl gadllie Glgie Yoo Jlo o audl 3 slo,S zge iandl 3 (o Lsa.l}ﬁssg:)] s Ol s ol
U] u‘/,.‘a? 9 p.».lﬁ‘).u.l.) olf..\.l\) L: ‘S'LO;C‘SA‘ I L 09> ‘_gd.sJUa.A B LQUT Oy (\\CAY‘ A ’agu‘)lio.%
o).'al.?ua d‘ aS Cowl LS'LM‘ 9 Ga.u.'a JA‘5£ )‘ GA—».A LS'LA;C‘}Q‘ UM ).L:.: L M‘o).s )AMJ .la...?bo 6‘1,4
2 Sl B o a5 W5l e linl gd oo (5l (el g solatl s pdhconl cel Jae
S 0 9,50 VFAFY olows Yoo ¥ CangSTIA B F 5l ol Sldllae b sl ;500 Jolge 5l piin o8l jss


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

¥a g ol ol gailaie oslo S zlgel Sloj ©lilugs Jukos

9 $iglaS s 50 Glold b g spe a4 aie Al e oleSElgel 45 GBS Al aizmen L]
s Gl el 00y Ll )0 a0, bloe nl Clse I (655m i 5 (JLuSlis 55 5 0ad g lalSx
u—l u‘).»...u )‘ ‘5...:L| ).A‘ U"‘ as 03g) 6&)1...;7 ATARE JL...J )‘ L’j)‘ Cu)lJ 32 )9y U”)"&b YooY ul...m.ula ‘Ulj
Ol Lol alo Selpel ;o lgtwl bl wgil3l 1ol 039 (L a0 3550 sl Szge b bas e Voo 7 Lo
s lual polas 4y axgi b lin] (goasie 4y ol oo (YA V220 ()] g gulS gty )5) Gusod
o35 5 bs)l Slspsol ) Glo)loniz 5 (slojl bl pugildl S ol o loyloullol wsild] 5ol
ot 0F 0 & o Gl bl @l axsloy SIS 50 esS e sl 5 (ol SElsel oildlis
b salys o5 en b glales GialiEl 5 5 Olmaz,s (Sl Gl o Gl 4 e (] Sl
Lo S 2laal pghds 5 oo e uilS 3 ial3él b alys s ole Tlpal o5las o s o lglb 45 slaiss
w5 80 sl bl e (B ¥V Yer K 5 i ) sdalllas lsic cosd o Sloz )5 (sloo s 5
U 5 st Blod 45 o 5 B Blod 45 o sl Bl a3 o Sl gelans 55 lo S lsel a5 aiis 5
-gdlslnil) heghy olsieead lp LSzse @rdyeamlasly sarug ol soSlag Sl
wf‘).: L)T ) aS L)“'\"J aj)).:).grw 0 @Ln)fc‘}a‘ Q‘A}) UL"‘"" )L:J )_\Lu O l.».:l.».:).: 3o A Y‘\Vsub&oﬁv
oL e il Sl il e il o b ale S ez E85 i 5 IS 57y ol e
9 dLA,wC‘}A‘ J.cli: 9 R L L».:Lw‘ )M B (va A \fsu‘)lio.b 9 Pby) .\.wl) asls L;lo..\.,.S
alS 5l s o] Slillae gl azsls y godee Yo+ 5 1A8Y Jlo 5l Ll (63550 Y6 40 oo )S
sl gy (1 Fory S g o3tl) 0l Liliaod (635 0 B 1o oo Srlgel iali3l 5 ool glsel Sl
led slay ;8 a5 Wow, doel (pl g Wols 1,8 dslllas 0,90 |, lidgae o &liey )8 slales o
5 2 ailSST g o) ol ails zalS s jo JBlas led slacn 3 g Gl plnl o aSTas
hal 5l JLSas cngaad g gl Jsb )3 ol Sglosl (i Yok limye o o (i Sis
Jlo S 5o @lsrgol S5 slagleinl l b 4w jo (Sike 4 sl 00g ] sleail b Sldlae Jls
Lo)...u 9 L";C‘}"‘ ..\.w) A9, 9 OM‘)B uwlfj_e (5),50)‘..\;‘ dio )y U”‘ B ).i“o ‘59...9.70 o Ll 00 caplie
AYY YN8, 5 sy 30u95) sl ol 05l 0l (8,90 saddllae 1 3] slaans ;o
Cewl ui‘o.ao f>| Lngum ) oﬂclyl uwlS 9 Lo)fc‘}c‘ 6959 6°¢‘*"J‘9 uw‘]s‘ 45 Wuadize LQUT ML‘SA

b b e (Sl Blase 4


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

AA Hle BY o)l w059 Jlw (2Ll yix pale (g0 51y 5 Wlindnd &y il ¥

fols 5 St o Sl o Slal o Sl olEys 5l e Slsel canlllas a5 55 o 51 S Slalllas
sles slag,lrial g Gl Gyl L LS glgal llugs 5 (Slsl 3 bl 55 5 (codldl g0, be
33 el 855 )8 a0 90 il a5 Ll b a3 S5 518 4z g5 9550 (eiST ol jo (Sasgla gl
b oleSelgal g8y Jloxl 055l a4y 095 garlllas ;0 (VY=o YA () on g olylos) cainn) (rmon
5 oo 28T g el b sl szl S loggo pemis oS ay ey (il s bt pglas (sl g
WOl yts ol 45 Gl 039s o 5 sl laole jo 00ls Fy sle Szae s 4 wiols ylis le S Ll
g 0wy 9% ol ST 4 @Mee Voo v Lo jo ogatn il atdls (g)lel 0)95 Jsb 5o (ol Bl s,
@ 053 asbnbl o YN 0l helol) sl o0y aul38l b= 50 (LS Wy, b o)bgs o] 51 e
“zse o5 ol Glid (g5 Ghegh @l sl a3l waealagSIl L )T BLS ) 5 olpl pleSElsel olulis
LT olas, ol oMoy lools &, 5aS ool (oS rlyal 5 Wlaiils (g ,miny ohas) olisS lo,Sslo
Slacn B pdy peds Sg) (o) 4 AV ATV GLen g lrde) ol oad i 3l lalo (Lo
colS] o Tamglos Lialdl Sl Cysiioes gl Azl oyl o ealdl st sloasls 5l oslil L Los
oyl oo, zlsel Sl — o ko g plulits 095 allie ;5 VSV I TAY.S,10) cons] anlllas 350 slo
SRy ey Glrl S eleSElsel Sl el oS euns; azl cul dr g ool 58 I wae ) e
(S STy Bl 5l cnl a8l mlidl 18 ol Szlael ol g g, Baile caeluay ial38l 4 ogdle el
o GLSG g 03l aliSee 3blie (59, 2 g, £ 9 £

6595 ealip ogdle a5 Sl 929 (B w2y b oo Sl slaaillog, lnl o led saihis s
Slpeds & e Jagad g e @l Sglesl slas; Wigdce pilm aeg)l azbys 4 Boee il
3y o Ol SRl Culed g 5 eailsog, (oo o Gl 5 Slelis)] (B o3 50 6k
2 8 S5 (el o rizmen a8 el il ol Dk 20 5 aes )l sazlys aSVL sl
"0 B pd Ygtae dx g aieils oS Sl (S g Plas 5L Szge sla; Lulpd g Jlo 05 g0 )90
Lalyd b (2l o ol i jallie lyie ar (alo SElsel o (alsosol cnyd slaossay oy I 05k
3 pelilesd Slagiagh (SIB a4z bocwl 6500 5 oY el Gl e led wile s (o0l
Loee gl g $gd ood Solane ,5a5 5l ailaie Sy 4 ofg jobo 4 (e SElgal 0590 ;0 Slalllae STl
S bl 6230580 g ae (nl 50 3825 p9)) 5 2leSElgel 9090 (o9 o b cnlple cl S
“gloel Dol g dsli Gloy Sllag Comdy (om)p She 3 pol> gk cedldl okl (nl Sl
3 5Gde Selos wl)) s A slaslS 5 5 (Sas gl usildl 5 ales slag)lmial b T Lyl 5 lo S
el Gl 5l sy g0 S pl o oles o,blie oyl

G (9

—ax o FALFY 5 Jbd oye 64880 VP gax 0V U ax 0 YO U o Jolos (o dasllas 550 adlais
gob sloosls 5l gy iy e plml Cuz esl oad Gy ) ¢ led 4l o (B8 sk
20 Sy 5 o o255 (08 00 Jalo 5L (slaosls (o) grbams (6 ks iSTax slod)gz SlBgd


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

f) g ol @l gaibie olo Szlgel Sloj Sllwg Jukos

Colwog jloads ;53 glaosls ol solaiwl (6o YV JLo BYARY JLo 5l o AL VY Slojsosls
5 oo ,5 32| http://www.esrl.noaa.gov/psd/data/gridded/data.20thC_ReanV2c.html lis 4 NOA
loo sain b o YL 4 by e add g sloaalincSs bosls a5 cwl ()53 a5 3V .28 )13 oolaiwl 550
S aiies bl oy ez Ve oldlpr b gaz 0 ¥ alad SiSE D08 )l g il
by sloools 3l e diws 0,95 0 095 S — Sy SIS @508 5l gole saosls 4y cod
5o 5 Ll g 9laex 5T Loy 51 (CO2, CH4, N20 , SF6 ) : Jolis jlupladl 5 g sailsdS 55 F o
aS (YVFNA ) Gley so3b 5o (Sl b T arlidle Sis 5 b ugldl oles g lual sboosls
Shey i las ol U el sleosls zew Lol g 050 )5 colatnl ol 331 Wb ylojle ol
ol Jols lawabl sdel canay sl cols oo g oals S aily glgtres gwisle oSl b

() s
z ACUCOUE_ 1SP0N0TE 20°00%E28°0'0"E_0"0'0TE IS'U'0VE 40°0°0TE 4S°0°0TE SOTU'W"E SS5'0'0TE G0°00VE ES'0'0VE
g 44°00"E_45T0NTE_4E°0'0"E_4T'O0CE_48°00TE 4STU0CE SODUNE S1'00TE
E
: ;
gf? E
e 3
H g M
Ee 3
3 E 1
B :
£
g 2
£
Els g £
-ﬂ . -0 E
g E]
Sa AFU0E 46°007E 4T°0'0"E 4B°00"E 48°00°E S0MOVE S100CE
) w e 420 260 1,290 1720 g
WO IEOCE 0 0OE IEOOE WFODE AFDOE | SCO0E | SSOUE | SPOOUE

Ol o ples astlla 5 yg0 aibaie aids (V) JSCi

JLo VY (Lo, ¥ Blas Sl el 5 ol Kl ax 50 YO slos Blax b ol Fzlsel ololil cys
5 ey SO Alwgy €589 4 2l SElsel (oo)F lBle s lame 0 ceagicn Sl bl S
A VP Gloj g b 2leSElsel Dal 55 £585 1518 Wg) Dlpeis g Sllugd e o ]S
oLkl lagsesl 5l Gos: b og: jlolime (lulids § Slpaiinds) (g2 Cd Orizpe A5 (oo,
S Jalo g, 5l eslial b s eslitl Slejslas s Sl gybl slaists, s 5 JINS=cra
slo)lmal a b pe glaosls b ole Szlsel go8gna 5 Slsl3 (e bLS)) Jdow & o el 5 O
ORIl U Gk e B oad aSlsy slegludl GlIS sl w595 5 5 e Sidsla mgildl ales

205 patie oloSElsel 6rdi s 2 S Sl )o IS Slajls S 63 5 les slolrals


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

AA Hle BY o)l w059 Jlw (2Ll yix pale (60 51y 5 Wlindnd &y il Al

L5L°‘> La ‘:Lo)f C‘}A‘ ‘u...a)a.'a...u 6)...050 )..5‘...\} le.m) 6[@00‘0 6‘)) o c\...e‘) w)iw‘ ub; Q‘) )‘ )
(VFNAO ) anlllae 5550 (50,98 slp yidan g 59, 90 Hlpeiwl byl b e 5 g ol Kile az )0 YO
5 995 Jiz| mu365 £65 (and sl MINITAB l38l6 5 5 oolasul b ‘_;)LAT S gy )0 0,8zl el
8,5 550 b g ys5e slagis O 345 )5 8 (93] 9550 Jleiml mer e5) ¥ ale Slsel ol
S ele,Szlasl slas, sl 3 aig, aS ols oyl cas )0 A0 liabsl (galols 5 (AD) St )jls (g yuil pyolis
LS goe crinad g8y Slojsym Ny g ey0 A lebl gl )3 Jomg Jletol @e 96
oasline JB (F)JSs 1o a4 aiS oo G doy0 W0 liwebl mhaw o JLiSY Jlais! aoie5 58

e} Probability Plot of C1 L Probability Plot of C1
Weibull - 95% CI Lognormal - 95% CI
% - %9 . - - . ;
o (% Shape 2287 i ] i i i Loc 3645
% p%, Sole 470 = ! | ! L A Sale D2
4 H } ¥ N 164 1 ] } } 1 N 161
n i H 2 AD 2127 1 ' 1 i 1 AD 2307
i ll, P-value_<0.010 ;7 ) i/ i i| Lpvaiue <0005
» ! ] vy a
70 P e
§ 10 ; 60 7
; “ s
1
01 4 , L
0.1 1 10 2 A 36 38 40 12 +“ 46
(%1 c

Ol eyl (9)sloyS Tao ox ydsals g (W) p,5 Zlgol £985 (Slglyd Jlosi| &9 595 :(F) S

5 b Saeaily laads) H9aS o led (ol S Elosl £589 Syl eVl Sloy Sllug Jlos sl
2 @leSeloal 989 (Slsl P (Bl g Cute Wgy(0) UKL WS )F S b ) S 7 a2 Jlogi (b
) By i 5 gl B sl e 45 4655 Lo am e ol |y dalllas )50 (50,55 Jsbo
b et wDue aily (Sloj sy 50 el atdne g dly ALl VEY Slej soile yo ple S Elsel €559
Sletran Jogas il o Cronl L a5 0w o HLad |, VY (R ) sl cu o b g (o2ul8l sy,
F S as sl IV i po b (ol Sglsel olas) 7 az o Jluog (b 5 (> ol ok e
S rlpb il (2l SElsel Sl 2 (LRl 5 (s35me g,y ol y0 5 Slarsnizr slagsy
9 DaeolisS )0 o 1) (6 ke 9 20l Lad Glojs 5 Ll anlllan 9590 (Sl 503k 50 Zloel Slas; Slej
e 4555 el (e Slgal (Sloy 6y 53 Olugs 5 W9, S92y LA &S Canl 03,5 425 Desily ;o o0
CJled )3 o S Elgel slas; Slgls ( Slej sosl Jgl slaans a4y o 13 slalu po a5 cel Gl s

el osalie L (0 58) sl loges o 4 05,5 az |y azrgs LB g ol e cali3l s ol


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

Al g ol el gaibive oylo Slgel Sloj Sllugs Julos

10 ¥ =6E-11x% - BE-07x" + 0.0036x* - 9.3453x + 138297 - 1IE+0Tx + JE+I9
R2=1.2080

y=0.0203x- 35114
R2=10.2307

1850 1865 182D 1895 1510 1525 1540 1955 1570 1585 2000 2015

el gl £ azy0 Jlogi by 9 bt i) 9 2bosS Elgel £989 SlslS gAYl (Sloj Blleg June () Y&
AP GIADe Jlw 3l oyl o pé

350 Sloy sojb 3 AVl sl Szge (nFad g8y Daeaily (Sloj Dl Wy g S0 g
Zlael el slas ) Cude g oiali8l s W,y Jloges pl o ol caslie LB () S 0 s
Sl Dlpss Slasz e 5 5w g Sloj @5 Siled polaie 4 Sunl oalive LB zodg 4 adlate (oo )5
@ axgi bod e 5 F a0 Jlwg b g o slaaig, YNF BYARY L 5l ol )8 zlgel cp pasads
O 31 S s ams o s alax # 45 iy sz 01, Sliasis o Jlogily 5 oy (s,
6ok Ollug 3l alize gloans Job ;o zlsel ooz ol 3wl a0 b )5 zge o yauad slas, a5 col
LS el s Olinis Sloj m (s cd sl 039 19,55 5 55kl (50,98 JLo VFE Jsbo 5o
i s e Jlngisly gmsSy (b aesd (s, 40 oo (LS 1y VO Jlake (BT (end o L
g b b,z ol e Sleteen 55 b Jlages o el axil alidl ¥ a (R ) cuyo
el DawolipS o jsSde (g el cdalin LB zgoy 4 zlasl pgaual olas ) £ oax e Jleg
G &Blg yo om0 oo Lid 1) pasdle il g £iul38l (suis, Cawaly ;o Lol cewl 00,5 4y 2 |y (g0l

el 00,8 4,25 1) plaogs oo g Wi, o0 Glpl s led (olo S Elsel 989 Db Sl


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

A Sla OF oot p0595 Jlw (lidlyier pole 0,15 ligind 4 5l Ff

a3 4 ¥ =3E-11x0 - 4E075° + 0.0019x%- 4.9854x* + 724732 - 6E+06x + ZE+H09
2

¥=0.0198x + 0.0227
Rz =02526

1850 18‘65 1&[!0 12;95 19‘10 19‘25 19‘40 19‘55 19‘70 19‘&5 ZGX‘X) Zﬂll.‘}
Gadbio £ 4z Jlog (b g (S gy 9 (2l S Elgel (rFaad £989 AV Sloj llwgs Jow (F) S
YAF GG Jlow 5l ol o pé Jlois

GYADY Slojsosl o ol Szlasl £635 Slgl,d slovo cpo g el ol (po slans o llugs 9 &g,
Se29 (o Lis () Hloged zuls .cewl ool ools lis dslllas 550 (gadlaie ;o (V) S j0 YN Y
sl gl ans iy a5 glagSa cwl ol Szlsel Slolyd slans (Sl Wy, yo oL Sllegs
Slol R il dawgio job 4 5 Cul gogro (IS Wg, Ll ((caul38l LK) 004 ]38l g cialS Sllugs
) 13 S Sl Gliae iy eolaws cpl a8 ol Jlo )0 zge ¥ 050 0590 (pl o Lo )5 zge olas
3 sams dw jo el oo 55 Lo 10 z90 O U aS alils sogro i SO VAV BV L
Pree ¥Vl S a4 ol Gl aS Cal oo S a,ms ) aals 5 slamsdn Slug ool aiwlS zlgel slos
YL e Slgel slas ) Slgl 3 polie a5 slassS a4 culdgro Jl> j0 azgr b g ol b o L LS
SO loges pl Caeal Pl A ol odpwy 18 zee £ YL 9 £ D Gl 4 g oyl I3 S Sl
laaig, S Joeo Jlo cpl el ool £4,5 VAT Lo 5l as el Sley Olposs b >y calae (gabais
Sllog b Lo ySzge olas ) Sl ol 0,50 U 2o, ol 51l S0 lavs yn o # ax 0 Jlegi b
gy shls gyl 13 S Kl 51 5V Zlgal slas ) nKle S5 50 Lol 005 ol jarr  cialS 5 oiol3dl LILE
S slrans 4y G (g it Dol p S zlgel £98g w4 VeV e Lo 5l aib e ol 5 ol (sogro
"0 el 090 T4 Loy Slaine Slejsosl (2) VIS 05 glal gl B0 o Slgl8 Mgy oy 50
.Q)‘O )l)S JS u...i»t.a ) )L.\.M w‘ aS el JLMJ e T Y T.)sd} la)f C‘?’A‘ Ls:‘s‘)s Jﬁ‘ Koo p.u B \)9...»
Slaws ) (5....9‘)5‘ lJ Ja‘ JLMJ g A S as uaLﬂ.’ w‘ lJ S d\)L.o ).u £9o <5°‘-\"’|’°*’ ‘5‘)4 m3 g_w‘
U)l alae dlags Ml.vu’_a To s )I r.oS 9 u.»j)LuO ) la)ft‘}o‘ ).n)lsbo ULM Ll 09gs o‘).o.ﬁs C‘g.a‘ &39

moo Al ol (o (SBL g, 9 Jlegicch gy (B Joe (S pow Sodop €950 L g VA0 laged


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

) g ol el gaibie olo Slgel Sloj Sllwg Jukos

A IS le 5l YL 5 0oy Jlo 50 90 O liee dr c0ad (3920 Elsel £589 (Slsl,8 0 )LSG 4y a5 ail,
O A S U] )JQLQA 9 ub U’““‘)B‘ C‘}A‘ 8555 k-;:‘sljﬂ d.;s) ‘QJDLA (5’5"5 0,99 GY.-- JL...J )‘ 0)560
wi.‘.j [ESoweu) Q)ﬁ ‘).))LC] (GRS 90 u.n...a:> 59 | O JL...J o T 4 Sgd> 4 g IR )...m...a 9o JLA-AJ
&355 ‘:‘5‘)3 64JLM: o (e ‘5>La) ul.vl.wﬁ.' gJ.».l:u 59 (C) Y J&w &Ua.o | 009 La)f C‘}o‘ Q‘J.’>) C5|
C‘}A‘ u‘,..a aS w‘ Y40+ B YADY )I J5| 0,92 .)5.«.4(5;7 p...,.....a.a 0,99 93 4 J.'cu.xo LS’LA) 60)L» sLo)fC‘}AJ
Jlo 55 Jloged ol Galae aladi all oo Jlo )0 zge YO 050> 5 (nSls jlade 5 Jlo jo oad wol>
oW 009y o‘).o.Q GD.MP w‘)s‘ L: &S ol 6‘0;\.»0‘).».: ‘5)[5.1) &9) 9 (5‘a.>).».c -\55) ‘;){J J.’?oc 9 IRTAR
VL sl g BB mali8l pols (g0,00 B VRO Jlo 5l g pos sode 0 ol S Zlgel slas,
Soged aw Jdow 5l ol mls coledye cwl oo, Jlo 10 290 O 5l w4 g a8 5 18 IS (.Sl
Lo (nl 408l oo (lugi 9 W) £98 99 12 5l 5 GRS 48,5 &jg0 Sliss 25T 29,0 wad oo i i
5 ogmo Ll wig, coles yo Ll sl sols F ebSzlsel £589 Slgl 3 o (6l Sllugs 0,90 JS 0 a5

Lol 0359 Sl gine

LR u
u

-
JOENE

E999 Sl yd U 5 () Gl Voo oy 9 o) Wl Be cym () (gl @S oy silo) Slilugi gy (V) JSCi
AP GIAD ilo) o3l 55 ooyl o 8 Jlouis diibaio 45 s2lo S lgol

03o3) 5l 528 wpdled aloSlsel slas, GlilE Glesol i wis, g o 5| 2B e
JSs 50 Y F BYADY o so5b 50 5953 (yee;] o bgspe Jloges 00,5 oolal JlosS=— e (5 al,b0
3 USS po zpaie Joged jo g lul glesls ;o Ul e a4y 4z gy b cewl oo ools lad (A)
U1 9 Ui Jay‘a} MLGA )‘JLL.LA 9 (SOgxe ‘oo; I \VAY4 (§009d )‘ C‘?A‘ &935 @‘5‘).‘3 S~ u‘).u.u
399199 5 1AAN A VAAFNAADN AN AV AN AN sla Sl jo 2o VY UIYT Claslie o
30 S VOF 5 10T Claalin jo fuoren 9 Veor 91999 Glodle jo 2w V0. 5 VFA Claalin o


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

AA Hle BY o)l w059 Jlw (2Ll yix pale (60 51y 5 Wlindnd &y il f7

O Sl el cpl a8 Wles S abad 1) Soowa £ VA7 Sl o godgame J3Io ;0 Yoo f g VooV bl
~oagaze ;o Ul g Ui bglas alad .coul aid )3 ISG 9506 gloj ablin ;o (6 )l calae bl a5 0l o
Gl 5o Ol b olyen Saeaddy jo SLSU Dlieess 5 i 297y LA b3 g Al e 5 VAP 6
ol Saeaily (1 SKkee jo o Slo ol pl Sole @ all po olines g (s0g00 DLlS aS 00g o Jlu
I8 Shee sesgaow |z, cablas Sl aw Ul g Ul bghs el ol nl Gy Jleds ol Szleel olas,
51aS 5T 050 e 4SS Ll 48,5 S Mg, ole )T Zlgel Blas, 10 a8 ams e L s ol g a8 S
ot SSL aesd S hgetws olpl g Jled gadlaie )5 oloSElsel £589 (S53S 0,0 BV e Lo
9 odu C)L’.' £ V/4% 005350 U a8 :\.sz O ol cLJ)f g5 A (§ b DA g 0l (G390 g
o Wl oo ale & plpl o2 led ole SElgsl (SlglE (Slejs i )3 Jloigine Ky 92y LSl &S
dase o e ol ol a8 o s |y T slas, (o8 asl wil it (pl o wililinss gs8s  obB

il oo plBl sailols gouisS S Julse yog

. ~Ui - Ui

4 M

2 Wx i
i 0 i Wm Lt

TS N

-

&

] ?0 ” -] ; m ﬂ-‘ﬂ Ty l;

e (yoar)

U'i g Ui s o ylol JNg5 wlwl 3 (3l ) o 58 Jlos diibiin o900 ,S g0l Sl y Silglys Wgy Sloj o5 .(A) S
TP GIADY go3L 30 JIaS— 0 (39051

SS9 Sk Salo,S b 2l Sz lsel bL)

Kot wlpd 55 5 (2leSElel olas) Slolp G (Swror ol sailale p3lie (V) Jooz 5o
L plee a4 bgldl la Sas plesglral Sl slaodls b pSzee st oyl
el oad g0 Sl pile S


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

Y g ol ol gailaie oslo S zlgel Sloj ©lilugs Jukos

Sl $Bodls b p,5 g0 o Fusad Slus 5 g (2l )5 Zlgel (Slgl S sailale (Sotwsod ol pd polio (1) Jgux
YOF G 51 b wgildl g b Sis bod o leidl

ol CawgST Y93 a3 | ole/lKis g b il gLl
DA S YA Y ks ALUSSN ERY 7Y e 055 Too Slolyd
Diadn Jypar* YAVE* JYSE* LoyS g0 oy o

(0l o0 2o 30 A8 Lol o 3% g duo )0 A0 (yLsads! gebaww )

a3l plgie b ol 5145 oles slacs,lomial b ailale p S zlsel Sl3l8 o gmiymy (Sinmod ol s
Soline g Sude bLS I anlllae 590 slacle (soled ;o a5 w3 o0 (it 99800 0 Sl ale S oy
sols sloi jo ol Szleel slaws Skl S amle uulidl b as cul o cxe a5 (pl 0)ls 052
olo olo,Szlgal olas, Slol 8 lal doole oy jo .l 4Bl 2olidl 50 ol Oy Jleds jo jeliaw B (503
Olee 4 i 4y CawsS1g olis Sleole s 00,0 A7 (liabol mlans 55 5 +ITAA (l5e 4y 0555
-0 2o,y A liebl mhaw (o (g bl 5 Cudte  Siisad oo Glie o yiin lyls /YOS 4 /YR
Lol (§Y¥55 olo 4y bgrye 00 )3 AD (g o gre s ;3 5 oy NAF L (SKieon (e (eSSl
N US55 loel 5By selole o3 omajise,S los (slocs brxinls st ity T jolise o
O olsS 595 ole polie Jluen .ol sals 00ls )13 oo bilie ;0 ool ol yolie o o asbiwl &l es (all)
S ool 033 oyt oS loal ol sy g I L logs il olie Sl oS C
5 s onl 515 JS oefiln 25 VA an gl b anlnn 3,50 (50,9 3,5 5l ole al 53 (slod (5 linl
Gy 5> hhe gabl Cl ooy Glug > (Sl jeme Jom ol (Gloy wig; VAAL ams Ll
-5 bl a8l o yg0 LU U b cpl 5l aS glaisSay ail oo VAAL (gamo kel 355 ole pleo (g,louinls
3 Sz inlesT polie UL 5 g il g ol ool 058 4025 1, eSihon SV s oo
A 55l ol sl (g 5 ik B by b Gl al amoion ol |y e sans s
Ol o595 ol wiile a4 55 () (Vo5 ol ;o .l 03gs ol o YoV F Jlu U A gams Llgl g Vo (gans
i VAAS B VRFe (gopos 515005, Siln polia o T+ sams | U8 b ez pisle £ sl 13
alasls LES ¢ (gogre (sXg, b luial ol 0,90 S lol B AL (gans 3l .canl 00,5 4y |, Jolais
o ol St 13 008 4,5 1y 55 ole 31 jinS Cams 42 ool p,Slsel sl aal3él U
-Gl S oA b Lo Selel lglhs oy Slilugi Gloas ool o351 Fiionss 3 lats L Lol o otof38
sl p)Slgel SlslE n ss5he ey Fmsale 5 Fasad 13U (Sl (g ScwsST ol o Sl
Sl 5 a0 Ve i ey (5 5l3g0d 53 00t drmlone (RT) (pasin 0 4 4255 L oS GlaisSa,
oo cpl o cunl Sles lag lual ezl oli8l 5 Sl pedins job 4 Lo Sglsel iol3dl g coie
05 9 itz Wb e polie a4 YOIV Jlo 5lohig g ST gams jo GlazinleS (als polis
4 Sy ol Sl sladle jo oloSElsel polie ity £o8y S lgi oo g 00,8 w28 | ladle
g 48l aolol (g ythn SaD b Comdg (nl () el ole ;0 adlbige oy (nl 5l Sl (658 )l Jloz>


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

AA Hle BY o)l w059 Jlw (2Ll yix pale (g0 51y 5 Wlindnd &y i fA

Ol b eandls 8 sleole 1 pugads o Foss Lo ook 0y90 LG B A gams 5l Giale )5 (a3l polie
el 03,5 a5 1y neSls 5| 5omly solie Wl Ky ahaiie 95,5 5 VAAY 5 VAAS lelle o a5 slis
G e 51 olis a5 oas STV Jlo 5l el ole o ale,Slsel lojispms s, 4o chlae abais
I3l S 5 oo o V(R )i 25 4 az s el 095 0Ll B )l ool 5l Lo Szse sl
wilboe Sl b S oy 5l Sl pritee Hob 4y palien oo )5 olpl 0 Jled ole SElsal £93

el 035 YoV LYV Jlo sloble ol o ezl i iulidl g ool &gy uioren

@ EREIFC — s geias

e Y] 5 JetE e Yy o B e I Linear ) sJeaE) —— LinearsYd pf e A
P inese (iorf g A9 (=] 2] s ol BTSSP LT Linear 54} ij235) Linear {5¥s3 2 £ g0 ol F)

4
2 E]
150 1% 1810 195 188 195 193 1885 200 w15 1880 18% 1910 15 1890 1955 197 1965 2000 2015
a
c el —— ol Jjp ——linemr([fpiel ——Linear{n 2 ]
3

= 00083 - 16025
2 R=01086

A r‘w“./ ¥
1 gt ATl
- - J-l:.:z:?ﬂfi%}‘ﬁﬂ‘!ﬂ

SS9 weldl (2l GHlal b (2l Elgel 989 (Slol P Gailale Goud Hluilinl g (glamslio Hlogo .(]) S
YOF G Jlo 51 (olian)s o(CoawsSTE ((6¥ 950 (595l eyl pl @ 5 Jlouds adlaio 5

L)MJLQ; u4>-l.u.: 4 .Iaj.:),c 6L{boo‘d l.: Slale r:;cyo L}.:JJJJM UA).».M»‘ Mw‘fo CJL..: JA-L?U
DAra O‘}.:A LSS rabfj.a: 65/5‘)" 9 w;—‘ solo 5 )lbsm 9 Cade JaL.J)| )f.»lm.: (QJS“:)‘S»@
9 ‘/Y?f u‘)-“" aQ 039) GL{boLa aQ .‘99)).4 M u‘).»..a u.)).».AS 9 M)qu uw‘ c.‘a.w )O 9 ‘/YA\ ¢
w‘ﬁ‘ L as el Q] 019.? V) Jgo= C"L“ J.M:L:‘so hYA 6)“5 e @a..u 50 - IYYY Q‘}:.o a4 )...QL..\_M: b
J&w BN ol 00 i U‘)"‘ u_:).CJLo.w 9O u.)Lo)fc‘}a‘ [ W 603.\.‘>L'>' ssal.e‘}w:Lo)fua}Lm w‘)@
ol 2l Selsel Crinad g585 » (ples slag bl b goad o jlaibial 5 (slavalie Jlages (V1)
Uil b o, ual polie tol38l a5 el SISl (1) (595 oo a0 by e Jloges ,o .ol oo ool
399 olo u.:‘ ) ‘5>Lo\> ‘5)1.7LA.DIJ G>LA) S o 09 o‘)..o..b LSSLA;C‘?A‘ u.i).n.\au\.m &39 @Lﬁ)d)ﬁ*’ LSH.AAJ
Lol onl adlise 090 2T sladls o o Gl a4 anils (l8l (gaiy S 5550 0,55 Jsb
o () 655 oo 5 el 0591 olyad arad loSlsal Sas ) 1 widle tns cand b (o ol
sile & 0 le Tyl 58y Rl 5 o ot Ll 3,5 a3 | st B il (el e
Sliiabe S jasls 31 LS slasks siile a4 (7) CawsST olo o .l 00 Cins g Jslotio s 0395 olo


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

fa g ol el gaibie olo Szlgel Sloj Sllwg Jukos

“ G Sleed (V) SKS 0 e alaxMe BB g wuad Ll oogy i 5 (ciul38l Zlgel ol slas
L (R ) Gl ogel ol 45 dzgs B i sl 0sds ools 5lid el ole 4o jsie polie Sloj
“ oo AR ) omaicn o polin @ az g b ool sl olo o LoSzge (s (Slasis rm (s oy
oy Sl St plpl o dled pleSElgel o et sl (LaalEl Olss Gl s s VF cus ol
Sy G polie b (23 g b gildl ples slag bl a3ls Glawa ailiee Sl (beS

ol oas ools Hlas g JSS o Zlael o Fasad

&l - igi s s Jaals —+—Gigpf g s —— Linear a3 pf g s Guias [ 5 s faals R E— inear QA s st

¥=0.0066x- 12987

z [ AT —e—cugip A s —— Linear fouasfip £ pon s

¥=00117x- 23175
F-0176s

9 $ldl (2l (5)lxali b p )5 Zlgol (n o slas ) (Gailalolo (Gouid 5 luiliwl g (glaumn Lo Hlogei (1) JSi
YAFGIAA (Giloj 03l 55 (pmobipn)s ((CawgSDE (Y 93) (9 eyl il o 3 Jlands dlibain o (S

b gL, lmal b b S Zlgel (Lad bLS )
oo s (pSJad)lad oleSElsel Sl gy (Sen colpo polie (V) ojled Joux
@ sl g b Sis oles g lxal Sl ooy b Lad ¢ 5750l o Fasads o sl (Sian
el 0l 3ls Las a5 had o Sl iale S Lasls s
03lo b Aildlu p 5 Zg0 o Fgad olas ) 9 (o yS Elgel (Jlglyd (p)5) b (Suod ol pd polio:(Y) Jou
AP G AN 5 bugilil 5 b Sis oles oslxial Sls b

had (Swod )l pd 5 Elaol sk g Jlglyd [o (SiS 9 el (gLl
AL prS T SlelS
A PS5 Ty

(Al o0 200 A8 Lol b 3 g duo 0 A0 (sLsedo! xbas )
() LS @90 (e 5o g (All) o5 b plo SElsel £985 ol (o (Shror oy @l Jelow
5 ol (el Gl b sl o Jolin 5 oo b1 ,Siis Slez il soauay b b el o



http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

AA ke BY o)l w059 Jlw (2Ll yix pale (g0 51y 5 Wlindnd &y i o

=

Srod oy 398 Jgoz Bilhe sl 039y oly0n (i Dol g SRl L bl ol S glsel ol
Oliobl gl 53 VYA Glie & (S22 0ildl plesslags bl b (ple SElgal olas; Jab Jlgl,8
20,9 A% plabl o ;55 H/TVO (a3l b Lo jS oo (2 5 (Shmod 0 p5 liee 5 5 200 A4
b S gl uglidl oles slacs,lninl n Soop bls)l 5 dlaed (1+) UKD el o9 locine
I e oo Ol 1) (R)p 5 Jad o5 Ese (n sl ooz 5 g (WD le)S glsel g9y (ad Slsl)8
oaalice ol Selsel £585 ol g Jlohd b Slerile)S Slpesd )0 (i (Siolon Sloj gblia 251

5

- —E e ¥ gl st S Linear f b 8

a

v=00016x- 04239

R * =posaa

o SLIALL g

. |

o o 60 a0 o o 80 o o o 00 o 60 90 o o 50 o o

a5

a ——teah 5 lpas B LY F-wepeyrerey ——linear fotas f 2 g Oo s
a5

a

v =0.0027%- 0.4

25 "= 00794

2 »
15

1
A

° RPN | T Al gy

[ANATATJ VAR ARTI T MR auii e b

o5 V

a
15

2

o s a0 135 180 225 270 a1s as0

L ()p S T30 o2 A 9 () 5 Elgel €98y Shad Jlgly9 sounds sluilivl 5 (slemglin Jloged (1)) JSCE
AP Jlo GIAA Jlow 31 ol 058 Jlos ddibaine 55 Suias 3 weildl sylos (5 lxial

SIS 5315 b o5 g0l Slilugi LLS |
ol (K 55 g @l Selsel Slold galale g (Sien cupe polie (1) Jou
|, (CO2 , CH4, N20 , SF6 ) : Lalis GlailelS 6lajl8 oy ppote oloz csloools b Lo Srgo o iagas

Sl Gl ol bp S zge on yaad g (lo)S Zlgel sailale Silglyd (Suarod il b polie (V) Jguer
YV GYAD 51 (CO2, CH4, N20, SF6 ) : Jolis (g ailsls

ol CowsST sYsj o) olo /(CO2) )5 ST 50 6
—ol+88 Agld o/ 1YY 055 Too £959 Silolyd
JIYEY <IYOA —/+4) Jrys* boyS Za0 o2 oy
eoliow CawgST 373 95 olo/(CH4) sl ;&5
Y50 o[V SR ¢4 ANZN ps5 Too E989 gl
JIYFA o[+YA Y ey LoyS Zgo (x o
ol CowsST &) ] olo /IN20) i oS 15



http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

) g ol ol gailaie oslo S zlgel Sloj lilugs Jukos

V8 o1+bY —o[+54 SIFYD 05 Too E539 ol
—o[+¥Y YR R YE losS o0 (s
rolizas CassST &Ysj o3 olo /SF )50, 5165 15155 515
AN —o1+08 —e[+¥Y </FFY 055 90 559 gl
—o[+¥) YR BYRY; Y losS oo (s

(0ol o0 2o 0 A8 ylcob! o 3% g duo )0 A0 (yLweds! gebaww )

5 5 0055 (GVsb GllIS glajls glacols cod 5 (g pslann Gloj o3l & bl 5l pol> Gaiow o
slal jl (Sien polie Judow 55 5 gylel lo gy p 5o I il so glae LT (5 ,.505l0l (50,50
CH4 55 AAVY Lo 51 CO2 55 :epl plo .l ouls ai3lo s yol ol a4y aiiiws o iws (o bosls a5° Lo
o S50 (VN T L) haioe Sbey o3l o)LL B YARA JLs 51 SF6 9 N20 slo 35 5.6 4 VAT Lo 5
E85 Slold (Sten ol pyp 50 G lle wiile 4 uizees i8S 13 glel Julo g
Srots polie 3,505 10 5 Gewpm (Sewedcw o 5l GBS laE L (atwgs  slassls)zlsal
o ooliwl (po pal  (Kiiod o po l GlABS o5 L (S slroslo)le Srae oslas; o ool
-zlgel oo, Slgls b olu bl labdS slajl5 5l alaSona canl HIKET (F) Jgoz j0 a5 jshiles ool
5 2l ,Szlsel cp 3ol b byl pl il g lolae 5 azgs LB galal, aslllas 550 (gadlaie olo)S
aS 005 +/YYE  Kod 1o (355 olo yo Lol sitislas (g lo e bl )| sl 9 CowsST (6Y55 slaole
blo)l ol G ;o anlllas 9,50 a5 (ke 4 0Bl Jlolins 5 Coto 00)0 A0 (Jlpebl o o
Glle a5 55 bl g o ool gojlail bW wlasls sl Slsel ol g Slold L1y (g, lolixe
o sme g e LLI gl Mlea" b s aisle slaldS slaylE aolsl ansds lacedsasl Sldlas

5,5 g sl BL3 | e Slsel ©os 5 s lsel g8 Slsld b ialdl ol Lol ain

6‘455:.15 6&}@ L ‘sv.l.c; C'?"' GLAS uway b5,
OLFND Gyl (Kot 525 5 oleySElgel Sl (Lad Slsld Ggwm (Sen culpo polie
oals L)L"‘"’ ) J}.\? ,» (CO2, CH4, N20O, SF6 ) J.aL.u d‘dlédfébjlf u’;l.g‘} sosls b Lo)fcs.o

S ol bp )5 e oy ad dlus ) 5 g (o1loyS Zlgel Silglyd (had (Sowwod cul b yolio: (F)Jgue
.(CO2, CH4,N20, SF6 ) : Jolis 5| 6lil5 ol 35

SF6 N20 CH4 CO2 SIS b5 /o ,8 had W g Slgly8
AT P8 A of+$) Ly 9o £999 Shad Slglyd
—ofoYY —[+¥4 R I\ Lo )5 oo had oy yiog o

(-L:»Li‘s.o Qo0 A8 laweb| mdaw i g o 30 A0 lowedb! o )



http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

AA ke BY o)l o059 Jlw (2Ll yix pale (60 31y 5 Wlidnd &y il oy

pac 5l plas ple S gloal £585 Dl 5 (Slold (Sen colyd (05 Jad) b o) (9o Gillas
()-A-ALA—»-AAJ [ ujg))ut.m.‘l.vu‘..aﬁ B CcO2 5 CH4, N20 5 SF6 ) 6[9)[5 le.@cé‘.) L| )‘.)Lsum 9 Cado .‘oLu)|
S g Slols rals b malidl e 4 slapladl slosls rals b yioli8l a5 canlins lay ol allly oo
aS CH4 5 CO2 slo3l5 asiyl ax g5 bl aiSS concd o)lpl e ol gaahain jo 0,5 Jad jo oo, S7lssl
Lo Szlsel £589 cans g ol 4 jonie Sl a5 polie yrals 5 iulidl cplply sl ol )3
-8 sonnlis Wiy, wadise a5 lulid 8l 51 o b @l lai 5 olfaus Jilde jo (pl ply .l oot
u‘?’u’" AW Um)‘_;o)f&..ls\ 30 sloo xS slas,lrialy Olus @ e w3l sleans jo SIS
3l ogamee Sledol b lg5 goi I o)l ahad laas > 4o ;0 5 ddion jol (pl a5 0,5 Jlebsl aisS)
Qo y0do g (oxkad b 4 sy ed o2 4B dw 4 Ll 5l B (5 5laes jee aF Gl slaj5 slacsls
Sloplas! sl mol58l 5l ol slgpac! slain,d sl ohg g (ol (g0 S Sl opl 4SS
5o (€hd) L 5 (€02) S 3unST 68 (yazmad o35 iuli8l a5 o 57 Lo bl 45e30] e wulls ol by coul
a4 yomie (SalL g oo Lo iolidl 4 i boyedyobe maw jo g gladhie o> b g oully S yulide
o e sl oiiie GBS slajls aS ols ahad (S g5 cod Lol Wgd o lso g T o 6,5

] 00 u~°)g§°; rg..-lB‘ U‘J.M.Ju L e

12 Al (2] 8 558 o ogmime Slez ol S Sloallts 1 Sy oo Slsel Sab s 5 B el
5 B9 SlelS yo dlog) (lad g alale Ol is 5 SUlugh (o) 0 (R (nl )0 Cosl B3lo 13 Lo 928
Sy ok 55 Geolipw b (553) Jlo p,5 5099, olpl @ Jled sailaie )5 oleSelsel Dol 5
SRS slagl5 5 Lo Sis 5 Lo waildl olos slas,briab l Sllug gyl 5 Y-1F B 1ADY
5 Jsms Jetol w8 gl 5l oo Slyal olas, Slgls wig, 45 ol ol gl b ax5ls jluld
3 S ol 45 035 oo s JLaySY Lol i 56 51 LeySse oo i 585 (Gl 5
odd Jol> slafulon mlis o)y (ol Selsel Dad g £585Jll8 Jlasol o Sz 5 oo (b e
loans ;o glgal olas; jlade o ity 5 a3l (g39r0 suis, le)SElssl E8sJlsl S a5 0 ol S ke
glsel Sl o cne 5 0anlid w5 (gogro wig) Sl 5 Lo Slsel Dol D psS (o) oSl 0392 o5
03,5 425 |) (6 ey Dud p 3l slaans ;o 55 (nl 5 039 aslllas 990 gadlaie )3 0 S LS
“Oa 5 g )5 glsel 5 SlshE o Jla s 5 (salEl iy, a8 ol i S e 9] @l o
Sen 5 ol loz) Slallle gl b Sl Egh s soamme o5 sl oolidl Glisl rody 4 Ll gsds
ol e cllae (VFY AT o 1¥A) ol uelawl Y AV ¥AY o 5em 5 Slomee <) VY- 1R
Dol g SR e 5 oo LU Slo 5 g slaosls 5l (Sirer ol polie ow)
lede 3 e g dilale elde [0 8 ( SaS g el glesglag bl polie b (oleSElssl £93


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

oY g ol ol gailaie oslo S zlgel Sloj ©lilugs Jukos

L LS glgel ol ol 5 e58s Jlsl3 Lol 5le, 5000 5 Jolod 4 raizman bl s (o5 Joad) Lo
5 b sl axsly e « CO2 , CH4, N20 , SF6 ) : folds 45 jlopslad] oo glillS 55 F (glaosls
i osmlie (g5 sixe byl anlllas o0 slaj5 b o Sxlssl £535 sl oo head 5 ailale Lulio
5 e bL3 | 51 et 4 a5 05 o] 51 (S GOS8 b oloSalsel s slomosls BLi ) us)
—ole 3l Sz 0 (o) A0 lawebl mhaw jo (Pg5 ole o Lo Szlesl Dol b oy SanSlgo 55 o sine
skt b jo o cvaline (g)ls gae g St BLI Gagh (pl jo Kl se slajE L g 500 sle
3l oyl b was oleS glsel olaz, (Jad LLSI pas bl 5 ol 039 Jlgie (red 4 gl
“gloel Dol 5 5 £585 SlslE Sloy s Wiy, AT LS Dl oo Al 50 S oo Ol ) e slacolle
039 (Sl g sogre Lo)S Jad Job )0 (izmen g laole (sled )3 5 aalllas 3590 (5099 Job )5 (2lo)S
Bl ol alsds glosl8 L Lol oo lolins 5 peitcs bl oloz isle S sl Laalidl byl oyl a5 ol
o Selyel it 5 2t 3l 5 Les QI IS Dlys Eaamme 53 Spdipel o3 (5 0 sine 5 Cute
b bl ,o oo Slyal onl waldl i lsio 5 oloo slocs bl Liglsal Sl o isllasl 51 S
robenzl —golandl (oo s aaad s S Ollo g lod (asYL 15887 505w Land slgnge]
Sblie ;3 By 5 alS & lgige G Olyie & LT salys sl 4 055 e 5 Sl
a8l 5 LSz b 55 (8T rizpen 25 o)Ll ais o glie 4085 gte odes a5 liwnsS
35 9 @l Cumganne 5 (F3le,5 51 LBU alaislon 508 5 £589 o )T goe 5l (AU (SaS 5 LS b1
aihie a3V Lo )5i8 10 Wlgice o Szlsel ol a5 sl Blows alax 31 iy oo Slaggs sl
gloel bplys slaje) bz 5o 3Pl el Olom e S s (rizmen 3 55ks S92 gr anlllae 890
325 G &5l Bran Glie 1 el e sl 53 30 5551 el 0hs 4 asad g SYsb ole)S
IWo)ls 052y ool alal,y 5 (Saalen Isa (oo )5 Oliwe 5 atom 281 (6551 JUi] gloasSeid jlad il ams
Sr 2B (65,3laS g jlaze (5551 Gla it 9 ohg (65985 Gl yaelin g e & Sl (5902
seol 5l (Ko pmlsladle 1o a5 L Srse sosblre gyl sazlys ol 05 5 (SES Lo ohis
0oz Ol e 392 @l oS slaeld azgi 19350 5 e b lgie 1) 090 oo Cguine 05 Juad
5 meitee bl (ol Szlssl olas, ad o Slld e b callS clelS Jmldl a5 o5 Ll
6305 b Lo Slsel s 5 ol Lialél o ylol (50,90 Jlo VFF 45 a5 S lsty il 5 0, (g folins
B Sl (e le S cnl Ll aidlioe 925 0ol )3 Sz le S geanSunl
Gy 5 Dlalllae wiejls a5 0Bl (6,500 slocde b b Jlo (3L 5 0095 SlalHS slo 5 sla 8
45 Glite Sl g a8l Sl 4 bg e Slool 4 Colie b K00 (gsm 1 el atio) 50 (6o
S5 jd9) Ny 45 3,5 Il pled CembB L (ool el 0ad ylae Lis Gilide (g paldl s (g0
Sllag Sl iz e cl adbaie cpl )3 @lll s olas ) 51 A6 Glal oxpdled oleSElsel (c2al33l 4
Gl bl Sl 00l a0l g (o) Oll 50 (ployw 5 le)S Eloal 5 (531 o ozmen o el (ool
S 1) j5iS ilise (g Gud az by o 4z U el o T a5 a4y GlhrohleS W, 45 45


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

AA ke BY o)l o059 Jlw (2Ll yix pale (60 31y 5 Wlidnd &y il of

6).1 9,..4;& g9 00 ,........5 g uLa...Q.?u 5o )L..u aS Coul LS'& )‘ OS99 M‘P 449§_‘> U] (5'] J.;s) 9 RO 0 )‘)3 ).»_’L'

S,ls

&L

nwgs 9 Ldlar (omoy olpl (2byS Eleel (G - (Gloj Sk 9 (2lwbds (1Y) demme il
NA V2V (YONY

i 3l g ALl lgie 4 duogyl 5o oo 9 oL sue polio O pudi (59lT9 (V1 YAY) Loese i)l
YoV (VN S g ol cbla> slo iagh 4,85 eudd

393 2SI Shag waed Julod L(VYAY) e leols (Jadlglans (Glidgrase (s 0 Slas
OY-Y0 ¥ (oo &l bl g Lilax AFAS Jlo GI¥Fe Jlo (b olpl p)5

WAL Gl 05 ol Zg0 Selygimw Jolo 3 Goivainb (QLulsd ((V¥34) gy« gon, Jousd
NeemAD ()Y cSes sble olilas ollhe salxe oo !

s Wi slianiss AR L o5 ol z9n coonldl o bl 51 (lond (1T iy sy s
Yea-YA (O g, aslip

Cg ddbio o5 il slalod Sl goumw g ‘5)Loi Jodexd (OVAY) ez« olo) tchwgy o conm, Jusd
OY-Y0 :(00)F Ses gble oLl me Sldllas ool ol &y

Olpl 3 IWADL ol 10-A Gloyw zo0 (Sugiomw Judond (VWWAD)pwld (55 pudesS o (5,50
AVYY=A0Y (NP Sladl pole oy anlilad

Aligeo pglai o980 b (b )5 Z ol £489 Jlosio! a)s]—ﬁ QW) g odlide sl Com oly ylo 3

6555 sl s et S b T bl 3 oll aboyS lgnl orbuobicdh (1 YA1) 55 1o cobsinelon]
B I R IR COWETN PPN ORI IE- FEP ST R Wt RPN VOWEN P C oW i (oas

FAVY (V) aors ol bl g Lalao galone oyl p] 50 pudBl jundd’ (glemas L 51 oolisiwl
IPCC (2001); Climate Change 2001, Scientific basis,Cambridge University Press,
Cambridge, UK.
Confalonieri, U, Menne, B, Akhtar, R, Ebi, K.L, Hauengue, M, Kovats, R.S, Revich, B and
Woodward, A (2007). Human health. Climate Change 2007: Impacts, Adaptation and
Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change, M.L. Parry, O. F. Canziani, J.P. Palutikof, P.J.
van der Linden and C.E. Hanson, Eds.,Cambridge University Press, Cambridge, UK.391-431.
Macfarlane, A; R, E, Waller, (1976), “Short-term increases in mortality during heat waves”,
Nature, 264: 434-436.
Marc Poumad'ere, Claire Mays, Sophie Le Mer, and Russell Blong(2005). The 2003 HeatWave
in France: Dangerous Climate Change Here and Now, Risk Analysis, 25(6), 1483-1494.


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

80 g ol el gaibive oylo Slgel Sloj Sllugs Julos

EM-DAT: (2007).The OFDA/CRED International Disaster Database, Université catholique de
Louvain, Brussels, Belgium. Accessed April 2007.

Liliana Carvajal(2007). Impacts of Climate Change on Human Development, Human
Development Report Office OCCASIONAL PAPER 2007/2008.

IPCC (Intergovernmental Panel on Climate Change) 2007. Climate change: impacts, adaptation
and vulnerability, summary for policy makers and technical summary for working group II
report. Geneva: [PCC.

Meehl, G.A, Washington, W.M, Collins, W.D, Arblaster, J.M, Hu, A, Buja, L.E, Strand, W.G and
Teng, H (2005). How much more global warming and sea level raise? Science. 307.

Meehl, G.A, Stocker, T.F, Collins, W. D, Friedlingstein, P, Gaye, A.T, Gregory, J.M, Kitoh, A,
Knutti, R, Murphy, J.M, Noda, A, Raper, S.C.B, Watterson, .G, Weaver A.J. and Zhao, Z.C
(2007). Global climate projections. In: Solomon S, Qin D, Manning M, Chen Z and others
(eds) Climate change2007: the physical science basis. Contribution of Working Group I to
the Fourth Assessment Report of the Inter —governmental Panel on Climate Change.
Cambridge University Press, Cambridge.

Stott, P., D. Stone, and M. Allen, (2004 ) .Human contribution to the European heat wave of
2003, Nature, 432, 610-614.

Beniston, M and Diaz, H.F (2004). The 2003 heat wave as an example of summers in a
greenhouse climate? Observations and climate model simulations for Basel, Switzerland.
Global Planet Change. 44.

Frich, P, Alexander L.V, Della- Marta, P.M, Gleason, B, Haylock, M, Klein Tank, A.M and
Peterson, T (2002). Observed coherent changes in climate extremes during the second half of
the 20" century. Clim. Res. 19, 193-212.

Founda, D., Papadopoulos, K. H., Petrakis, M., Giannakopoulos, C., & Good, P. (2004). Analysis
of mean, maximum, and minimum temperature in Athens from 1897 to 2001 with emphasis
on the last decade: trends, warm events, and cold events. Global and Planetary change, 44(1),
27-38.

Domonkos, P., Kysely, J., Piotrowicz, K., Petrovic, P., & Likso, T. (2003). Variability of extreme
temperature events in south-central Europe during the 20th century and its relationship with
large-scale circulation. International Journal of Climatology, 23(9), 987-1010.

Kosatsky T. 2005. The 2003 European heat waves. Euro Surveill, 10:148-149.

Gerald A. Meehl, Claudia Tebaldi (2004). More Intense, More Frequent, and Longer Lasting
Heat Waves in the 21st Century, Science Translational Medicine 305 (5686), 994-997. [doi:
10.1126/science.1098704].

J Garson, C Harsens, J de Beer. (2005). THE EFFECT OF THE SUMMER 2003 HEAT
WAVE ON MORTALITY IN THE NETHERLANDS, EUROSURVEILLANCEYV
OL.10Issues7-9Jul-Sept2005.

Katharine Hayhoe, Scott Sheridan, Laurence Kalkstein, Scott Greene (2010). Climate change,
heat waves, and mortality projections for Chicago, Journal of Great Lakes Research, 36, 65-73.
Christophe Cassou, Laurent Terray(2005). Tropical Atlantic Influence on European Heat
Waves, Journal of Climate, 18, 2805-2811.

Barnett, A. G., Hajat, S., Gasparrini, A., & Rockldov, J. (2012). Cold and heat waves in the
United States. Environmental research, 112, 218-224.

32- S. E. Perkins, L. V. Alexander, J. R. Nairn (2012). Increasing frequency, intensity and
duration of observed global heatwaves and warm spells, GEOPHYSICAL RESEARCH
LETTERS, VOL. 39, L20714, doi: 10.1029/2012GL053361, 2012.

Tanja Wolf, Glenn McGregor (2013). The development of a heat wave vulnerability index for
London, United Kingdom, WeatherandClimateExtremes, 1 (2013)59-68.


http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22287736.1398.19.52.10.6 ]

[ DOI: 10.29252/jgs.19.52.35 ]

AA ke BY o)l o059 Jlw (2Ll yix pale (60 31y 5 Wlidnd &y il o7

Labajo, A. L., Egido, M., Martin, Q., Labajo, J., & Labajo, J. L. (2014). Definition and temporal
evolution of the heat and cold waves over the Spanish Central Plateau from 1961 to
2010. Atmésfera, 27(3), 273-286.

Dashkhuu, D., Kim, J. P, Chun, J. A., & Lee, W. S. (2014). Long-term trends in daily
temperature extremes over Mongolia. Weather and Climate Extremes.

Miroslava Unkasevi¢, Ivana Tosi¢ (2014).Seasonal analysis of cold and heat waves in Serbia
during the period 1949-2012, Theor Appl Climatol, DOI 10.1007/s00704-014-1154-7.

Guido Ceccherini, Simone Russo, Iban Ameztoy, Claudia Patricia Romero, and Cesar Carmona-
Moreno (2016). Magnitude and frequency of heat and cold waves in recent decades: the case of
South America, Natural Hazards and Earth System Science., 16, 821-831.

WWW.CPC.N0aa.gov



http://www.cpc.noaa.gov/
http://dx.doi.org/10.29252/jgs.19.52.35
https://dor.isc.ac/dor/20.1001.1.22287736.1398.19.52.10.6
https://system.khu.ac.ir/jgs/article-1-2924-fa.html
http://www.tcpdf.org

