[ Downloaded from jwmr.sanru.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22516174.1397.9.17.6.8 ]

[ DOI: 10.29252/jwmr.9.17.280 ]

-~

YA WAY il g 5lee /Y 0jlous /s Jlo juul 0jo Cu oo dnlitingy

il b e 5 (53gliS pole ol

Epe o)k g LAt S 51 yige 593 il Wigm SR (o)
(b gl 9 b oyl 26390 axtllao)

T donl g (6 pilhe sl ¢ lganel JUoS ¢ goLl3gemme (g0

(mehdio692000@gmail.com : Jsgus odism g5) 3 oSl ¢ cwlidbpaddl (g 38> (gl -
S oy ¢ gulidioulBl Hlutily g dliwl =¥ 4 ¥
AN : b pdy )b AF/AF :cdl s fo )b

bS>

4 03,lg & lwd Ahal o il (RS Ol et g e S0 )L laS (ol (S92 G S0y £959 pges b &
Loagay cpl Glime 51 @3 Cald (ily 11 .Gl 031> olaid] 398 as 1y 0350 03039y (SN & 9 G5y9UiS ol aalio
o gl (o Cudls walgd Blieo sl (SWejon 43 5385 (S5 )40lp S 53 (Sl SoS Wl i (9 Ol
Ol i Sl oS conlBl 51 JUSeons s N3 Ll Carlo 15T 1 cyiunns Sgms 9 WOy (93] G952 §1 ol oiio O i ialS
Pk g & (2lgr 9 Ol Gl p Sl (wlide )3 kel (5,185,505 (S0 rund B gildl ;5 Tga jLES g Lo
€85 LU ol U oyt b cgin B3IG ) p1 conldl Loliio 30 Jolos (£ 1551 &1 dagi b 1) cignd oo ogumns
03k s S as L g 493 5l Wigm Sl (plwlid Bua b Balod nl b oo (I8 LY (e 9 oL
O ygeo dwily o0 codldl gl Olligi g1y &5 auiS SUid 3blo 51 gdled (ylgre ar b gl 5 (L (L] 2950 43
YAAV=Y 1€ Sloj o3l (b Sub g ] U )b ailjg, (sWodld Cunssi ol 43 guliodd ! plodl joliie 4 b pdy o0
—hue (e (o 35 0 0313 8L 93 51 (Sl 05l (led (sl 593 5l Wigm (aSLE 1A g j9lS (awliiled (bl ]
VL) owgildl g o2 S iRgl Glojlw 4 dunly (coddl (uy iy 3550 9 NCEPINCAR (592 (sl pidgly (o 5550
blg "f‘}gn EWE ,:’..\.13,5’ Mbu ufé.)l.g A du},»u oyl d}m:b 31 ealiwl bu**“ 0,5 S 240k
Fo Sy S o @ 0 (g 1 o3l Ly say 05 3w (2 03l g BB LSy 490 T Wi Sl pad L
S adll &5 3l (U GiRg ol I dols gl .C8,5 )18 (obj) 3590 545 59 5 Wgm LAt Ll ()13 ;53U ()l
Sl o0 b g B ad LS 415 gre OG5l NAO 5 TSA, TNI, NINOT, EA, NINO4, PDO, PNA 933! Sigm
L (Susod 580 oy (08 00! 43 455 joby bl o Cgliie (sl 2 (gl g ol 32 1> Ol iU ol &l oS
Ol (x pwing R10 jlaals olKiug] 43 a5 90 43 Cuwl 0315 LS 345 51 R50 g (s Wi 1y 490 5l Wigm s 2 la
G (e Wi Ol pdd o3 Yo U 49051 Wigm (el oS 03,8 (aduivn Cpideed (Cuwl 0315 j950 395 11y (S
WS (o0 o 1

NINO1 PNA (NAO 4&&.«.@9}.{ 9 d":'""‘f."“" 4)5.))" 43994 cwﬁ)l.g ‘S»UA.&LQ) :d.).cls d‘.ﬁb)‘g

J e oSl calis caz > b W b Ao

Sl bdgmue (Cuwl 48,5 g0 oy (pl p S50 590
a9 0)S wyp ly olpl G5b b Jed bl gl
o bwg byl Gls 1 asy YO Sle oS e S
JoL,.';)I OI)K@ 9 (I .(YV) dgb o0y ‘fmlw
or 9 3l Nem basls b ol 1818 Slslasy
byl ghls (B ulbl jasls s a8 adl > g 03400
2,553 00 plosl ldlllas dlos 51 L(VF) b o (515 sime
Ig5lwls” liass & lgi oo 590 5l Wam sl el b bl
e 9 5,JB (VF) (o310 (V) joum (A) oo
5 J80lsy YY) UssS (YY) ohlen 5 goms ()-)
5 el BB (V) plea g (b sgwge (VO)
g > (V) Jies 5 xxJB (V) bl bl
*Y) ohen g bl (¥+) Joo (MY) odljpu>)
;(YA) ul)wa.m 9 JPPFare g (YY) L_s"""’l 9 ul)ulwbb
abasMo 585 Al (wyp b D903 o)Ll () () Ke

Sl JUidp sbsye ) plpl Gud Bly 4 w2y L

Ol dex 5l 55a8" @bl ST (pej Jlad 00
Suid b Stddos 5 255 ouldl sl Gliaash 9 (bt
ol Ll yd e s il g e Gl el s
A)lse b dblie Cap (i ,BSal) Wl o addaie yo 5
ar g ol gl 3 Ll 3l (s ¢ i) sosl8l ST
@ 90 5l Som lagXl oyl ol @615,
(FF) conl @33 )15 Gliiee d255 3)90 (5503 S ok
So (ol polie Sllugs o plojen bLS)I )95 ) wig
21> e Gyl ayd 5 )L lagl wlyess b e
Oz eiSTL(FY) Conl o oy y S0 oldlprs blas
s cloilane el s ) oolitwl b wlausly awlislen le
S ke 1) goaste b JiSiws (o) 05 Bl 3ble 1
58 3l Lblio malil i i8I el Wl e S
llogs laJiSow 4 Gly (0 der Gl 5| &5 Bgd (300
@ g b0 o)l (b g el (Jlod bl
Lod (ool (slmosssy calid ) 90 il Wow cldllas I


mailto:mehdi9692000@gmail.com
http://dx.doi.org/10.29252/jwmr.9.17.280
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.6.8
http://jwmr.sanru.ac.ir/article-1-525-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22516174.1397.9.17.6.8 ]

[ DOI: 10.29252/jwmr.9.17.280 ]

YA

lopasls p il b g Gh)l o s L)l
g0 Gl g Oliwes bl o3t 3 ()b g2
Srasld 5p)l8 & dagi b dlie cpl 85 )5 )y
MBSl o Cundl Bl oyl sds sladle picren 5 daxie

B ywg; 9 2190

2 ozl 5 Gl il Gaiod oyl plsl Cae
02ys 4B YA 9 a0 YV U addo ¥ g a0 YO odgizce
Jobo 48> VA g do 0 SV b ad3d ¥V 5 a0 OA 5 Jled
@b g ool @l il ol it Glsie 4 By
5 aliey (Sub sleosly ol pl )5 505 Q! lee
0391 P SYsb il 0)9> (Sl & Satgin ol
baogio polie (V JS5 5V Jgaz) <8, 18 (abj)l 0,90
5 cole ) el cbasls able 5 4Vl
olel 0y93 (sl VIO 13 YO SS&5 @pid b olwasius
& dog b basls pl 08 gzl VAAY-Y- Y
A 0355 55 5 Bblio plfl > (SIS, > Lo el
(Y Jods) ol onis Ol pols s > gl 3
2 @by yp Glp BBk i slapals Sbl
Lb &Sl oo Hlous 3)lge I el il s b alal
Tigl ol (los s 05 8 liioee g 3,90
Alie cpl o Cowl 03g0d Byme |y b jasls pl iiw
b wlas,S L8 eslil 3y50 &5 5k s sl asls
LMo oy ) &8 enl g ddlate SUS oul8l 4 g
polde dewloee (gl (¥ Jade) Wloayd) S Glsasl Wyl
Nidley a8 Rclimdex  jlidlsy 51 o jesls 4Vl
R okl 3)50 Cunl (lidlyn Sl plojle (bt
plie (Stused (392 d(gne g (Shmod (g 28)S
b ye)l Sgm sloasls palis b loasls ol a¥le
Caa aobl )8 ausle SPSSlisle s il eolal
2093 Ngn slapadls NS HI (lie e 9 gl
olatwl opate i (Sgew)S) S Jde jl g sy adls
odgixe gy (poyy pslaie g8 Bl g 3 S
o (S ol 93]l Lo o padls I35 I
A8

WAV il g 5lee VY oyl /s Jlo jusol 059> o o dolidimgs

2 ol Glapadls (86 sl pbol by imggy w35
oo pepas & dilse sloilo > Sk Gl o)
g Cunl 039 CBglane 4Vl 5 (Lad (sl )b p gusl oy
s ol 0k 428851 5unb anli] sl pasls plo wp
(¥) oen 5 odlple dos 5 s j Sy
sl et li i wyp s (YY) L) 5 Casgaid o>
L byl o cpored conl o aslyy (g i )50 5 Law
Py Wpds Oype Ghix Clllas 35 g gl
Sl g By Jibo yud 01d plxl slainggy Sl
9 ke Cal 4B)S )13 gy 3590 Lid il LG 1 Ll
gz 1) ol g b g lagadls W) ollSen
slagasls w9y hlSen 5 S5 (1) 8290 () Lol
5500 Sllllas dles I L(FF) Wdged ddllas 1y p> (gis
() her 5 ©lgs (F) (hlSer 5 Maw 4 lye
g S OA) oo 5 Bl (VF) e 5 i
ohBer 5 Sla (FA) o)Sen 5 S5 (FY) oy Sen
oy Ve )ollSon 5 o)l (FA) ohlen 5 gl5 (V)
Oleyss (V)olSor 5 (s ySuws (T)ohSen 5 ol (¥V)
9 29ls (M) OhlSen 5 (duslyy (V) Jlen 5 Ly (V)
lye > s 2ger oylil (F0) Jen 5 cp (F1) JSen
blijl (YA) oSen 5 (gaamepd b 5l (e390xe
s 9o ) s glales 5 593 5l Ngn sl adls
L 5yl sine Loyl gusl (adll o5 w385 does g 03l 1,8
b g ol @l ppl g b i clapasls
gl 3l (S @ praghS FIVIO: Colus b glos
miy sl oje cnl e Cgume lpl slaoje>
slodgy ol ) 3 & o 4 Wb Jolite ()b
Sopte By Coow & dop g a3l by (el g Ol
b amdoe oy 395 I syt (2w S badg) @S
039 b )3 liaagh g Gl (il (355 @ 22y
9 b £989 o @l g wlaial (B)b w25y 95 de o
) atle o b laosas |l 4ad gl Jlusiis
ol gy 5 ooy chlus jials jdhte 4 Cunbie
b psY sl Sl min g0 przen 5 Skl
ol g8y G o Sl (pl Sl (S ages S
209 3l Ngn apadld (IS0 4 dagi b adl e
g Slaasls blo)) gaios cpl o 1 o byl cslogS)

1- www.esrl.noaa.gov

2- Climate action network europe


http://www.esrl.noaa.gov/
http://dx.doi.org/10.29252/jwmr.9.17.280
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.6.8
http://jwmr.sanru.ac.ir/article-1-525-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22516174.1397.9.17.6.8 ]

[ DOI: 10.29252/jwmr.9.17.280 ]

YAY

OBl s slapadls  Sge )93 il Ngn slagSUl oy

50°23'0"E 55°23'30"E 60°24'0"E
y B
) _\'m
S ték !\
{ Y .‘MJ—“{?
»* »
8 pe.
i Leia \ z
ol —— ‘L\!‘:*/ﬁ §
e il ) — S
DT TR o l{)_i_iQO 380 70 -
50°23'0"E 55°23'30"E 60°24'0"E
dadllae 350 aidlaio (gldlpan Cumdoe -V S5
Figure 1. Area of study
csoll o JUS s S sBasls
LS Jlos!
&35 51 0dgasmo Juloo &5 51 4l 5w Julows
(AR ((RANL g O3 Oy g g5 3 Jlos!

i S 25 fages =Y JS
Figure 2. Flowchart of research
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Table 1. Geographical specifications of studied stations (1987-2014)
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Table 2. List of used indices
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Table 3. List of used indices in this research

iy 5 e )
S O 5l it (SW)k Lol )3 ajg) dlass RS )
Sogshe Ve il i (SW)k Lol 3 bajg) dlass RI0 Y
Joide Yo 5yt LS5, b ole 3 g, sl R20 v
Foghe V5l it (S0)b boole 53 ajg) dlass R30 ¥
S B ) i (S6)L Lol )3 lajg, dlass RS0 )
Fagske 0=F+ G (Sl Lole 53 bajg, Slass R5-30 e
Sogle Yom0r G (SH)b bols 3 bajy, sl R30-50 v
yoo Lasld cpl lade a5 ol o bl slaolKuw! Sy 9 @lﬁ

» s Ro-ve [adls ccuol awsly oisli8l s3g, Ail oo
oS! plw > 5 atily Linli8l caig, olaaly oKl
P Rye-de (2sll aed o lis 295 I dals s,
ol 5 ‘uJBJ"; S¥9) )'9(‘3';‘)2’.‘ 9 )L@b ol
B ol )3 g e39me 59y L) g Olole (B
9 Sho>] CJL" L oodel Conss ('?Lu Aol o Ngy e
g deepd (¥) ohlSer 5 e 1) ohlen
P Oglite slagy 352y egad  (F) Ll
oaals jalaie 4y asbl o a8 b calles s o 23 ls
039l o] Sloj (gymw (08 polio L oo woes

(¥ Jos) ol ons

sk i slaody gdy Sloj s JibS

Slj slglide ) S5k g glapadls ) olus
Lo bl juley 3 9 28 (o3 9 SluSe 585l il
ol Slej o ey Slosly (i 363 I Slate )3,
oanlis a8 Jm o lis ddllles 3y50 0dgame o el
> L g adg dals L) sl belSiu) &S 5 RS
ol Amd e i 358 5 atlsél (s, ol oSty
$Ysy b BB K] > 4 olKiw] 4en > R10
)y ool 5 35 R20 Lasls sibe Jop
bl Lolunl (Bl )3 5 (bl sy weilpnl g B
eoolSiy] aen )3 R30 asls A8l o ]3] (s,
ol lde bl o) (ol ks g asly Lilidl s,
4 bolSi) oles 3 RS0 asld bl o yior asls


http://dx.doi.org/10.29252/jwmr.9.17.280
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.6.8
http://jwmr.sanru.ac.ir/article-1-525-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22516174.1397.9.17.6.8 ]

[ DOI: 10.29252/jwmr.9.17.280 ]

YAY

OBl s slapadls  Sge )93 il Ngn slagSUl oy

(wl)ﬁl Jﬁs) Cudo CoMe 9 LS*MAK ..\:9) u.m MM.C) d)lﬁ—l 0)5.) u_lo L)‘))b > LSL&’L)»L‘" JJ?) -¥ J9A>
Table 4. Trend of extreme rainfall indices (negative sign is decreasing trend and positive sign is increasing trend)
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Table 5. Results of correlation extreme rainfall indices with teleconection in chabahar station
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Table 6. Results of correlation extreme rainfall indices with teleconection in Zabol station
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Table 7. Results of correlation extreme rainfall indices with teleconection in Saravan station
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Table 8. Results of correlation extreme rainfall indices with teleconection in Khash station
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Table 9. Results of correlation extreme rainfall indices with teleconection in Iranshahr station
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Table 10. Results of correlation extreme rainfall indices with teleconection in Zahedan station
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Figure 4. Trend and oscillation of R10 into Ninol and EA Chabahar station
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Figure 5. Trend and oscillation of R30-50 into WP Iranshahr station
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Figure 6. Trend and oscillation of R10 into TSA Zabol station
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Figure 7. Trend and oscillation of R30 into PDO Saravan station
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Figure 8. Trend and oscillation of R50 into NAO Khash station
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Figure 9. Trend and oscillation of R10 into TSA Zahedan station
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Figure 10. Spatial distribution of correlation between teleconnection indices and R5
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Figure 11. Spatial distribution of correlation between teleconnection indices and R10
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Figure 12. Spatial distribution of correlation between teleconnection indices and R20
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Figure 13. Spatial distribution of correlation between teleconnection indices and R30
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Figure 14. Spatial distribution of correlation between teleconnection indices and R50
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Figure 15. Spatial distribution of correlation between teleconnection indices and R5-30°
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Figure 16. Spatial distribution of correlation between teleconnection indices and R30-50
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Abstract

Generally, Climatic extreme events, like the heavy rainfalls and sudden changes cause the
greatest range of damages to water resources, agricultural and even human daily life. Therefore,
correction and regular monitoring reduces their negative effects. Climatic signals represent
changes of between temperature and pressure in ocean that they are one of the most influential
parameters on climatic patterns. This study evaluates the effects of large — scale climate factors
on rainfall extreme indices in Sistan-Baluchestan province as symbol of arid land in Iran that it
has sever climatic oscillations. In order to at first step we use data of daiIY rainfall 6 synoptic
stations at 1987-2014 ﬁeriod from meteorological organization and 19 Teleconnection indices
from NCEP/NCAR. Then we calculated extreme indices. In continue correlation of extreme
indices_and teleconnection calculated. In next step we analyzed affecting teleconnection by
regression model. The result of the correlation between teleconnection indices and extreme
rainfall indices showed that TSI ,TNI, AO, WP, WHWP, TNA, NINOI1,EA, NINO4, PDO
,PNA 3NAO have correlation with rainfall extreme indices but this effects are different in
station to another as in Khash station the most correlation occur with R50 and in Chabahar
station occur with R10. So determined that teleconnection identify about 30 percent of changes.

Keywords: Rainfall Extreme index, Teleconnection, Sistan-Bluchestan, NAO, PNA, NINA1
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