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The present study investigated the impacts of NAO and ENSO on
precipitation in the southern shores of the Caspian Sea. The accumulated
monthly and annual rainfall data from 5 synoptic stations during the years
1956-2017 was obtained from the Islamic Republic of Iran Meteorology
Organization (IRIMQ). The Multivariate Enso Indices (MEI) and NAO
activity years were obtained from the National Oceanic Atmospheric
Administration(NOAA). Pearson correlation was used to investigate the
relationship between the indices and precipitation amounts at the selected
stations. The results showed that there was a significant relationship
between precipitation and the NAO index in some months at all stations,
but this correlation did not follow a particular pattern across all stations.
The maximum correlations were observed at Babolsar and Anzali stations,
while the least correlation was found at Gorgan station. The correlation
between precipitation and different phases of the NAO showed that there
was a positive correlation between precipitation and the negative phase of
the index at Ramsar station, and a negative correlation between
precipitation and the positive phase at Gorgan station. The results of the
Pearson correlation also showed a significant correlation between the MEI
and rainfall amounts in the autumn at some stations in early winter. When
reviewing drought and wet periods with both indicators, it was observed
that the behavior of the stations during the El Nifio period, with different
phases of the NAO, was not entirely consistent. However, the coefficient
of 89% for rainfall in the normal and above normal range during the EI
Nifio period indicated a better fit between EI Nifio and normal or above
normal rainfall at these stations. Additionally, a coefficient of 60% for
weak to severe droughts during the La Nifia period in the selected stations
indicated a stronger association between the La Nifia phase and severe
droughts during the study period.
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| Extended Abstract |

Introduction

The present study investigated the impacts of NAO and ENSO on precipitation in the
southern shores of the Caspian Sea. Although the Caspian region is the smallest climatic
region of Iran, its special topography and the presence of the Caspian Sea, as well as the
high-pressure location of Siberia near it, and the influence of the large-scale extratropical
circulation pattern, give it very complex climatic characteristics. Undoubtedly, precipitation
is the most prominent climatic element of the Caspian region, so changes in precipitation can
alter the climate structure of the region. One of the most effective factors influencing climate
fluctuations and changes in a region is Teleconnection Patterns of atmospheric circulation.
ENSO is an atmospheric-oceanic phenomenon that occurs in the tropical Pacific Ocean. In
its warm phase (El Nifio) and cold phase (La Nifia), there are drastic changes in atmospheric
and oceanic parameters in the west and east of this ocean. Among these changes, we can
mention changes in surface pressure and surface wind, upwelling and downwelling areas,
cloudiness and precipitation in the atmosphere, as well as changes in water surface
temperature, water surface height, and thermocline depth in the ocean. One of the influencing
and determining factors in the climatic conditions of Iran is the activity of the two active
low-pressure centers of Iceland and the Azores. The interaction between these two pressure
systems is called the North Atlantic Oscillation Index (NAO). This index is obtained from
the difference of normalized sea level pressure data from the high-pressure center of the
Azores to the low-pressure center of Iceland. This data includes the normalized value of the
monthly average central pressure of the two high-pressure centers of the Azores and the low-
pressure centers of Iceland, which are calculated separately for each month. If the two low-
pressure centers of Iceland and the Azores are more intense, the North Atlantic fluctuation
index will be positive. Conversely, if the two mentioned pressure centers are less intense, the
result will be negative.

Methods and Material

The studied area includes three provinces (Gilan, Mazandaran, and Golestan), which have
an area of more than 58,251 square kilometers and are located from 35 degrees and 47
minutes to 38 degrees and 27 minutes north latitude and 48 degrees and 53 minutes to 56
degrees and 22 minutes east longitude. The accumulated monthly and annual rainfall from 5
synoptic stations during the years 1956-2017 was obtained through the Islamic Republic of
Iran Meteorology Organization (IRIMQ), and the Multivariate Enso Indices (MEI) and NAO
activity years were obtained from the National Oceanic Atmospheric Administration.
Pearson correlation was used to investigate the relationship between the indices and
precipitation amounts of the selected stations.

Results and Discussion

In examining the simultaneous relationship between the monthly North Atlantic Oscillation
(NAO) index and the average monthly rainfall of the stations in the study area, a significant
relationship at the 0.01 level is observed in November and July. Additionally, a significant
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relationship at the 0.05 level is observed in January, March, and May between the NAO
index and rainfall. In Rasht and Ramsar stations, there is also a significant relationship
between the North Atlas Fluctuation (NAF) Index and precipitation in three months of the
year (November, February, and May). However, this relationship is at the 0.01 level in
November and at the 0.05 level in February. At the Anzali station, this relationship is
observed in the months of January and June. The noteworthy point is that the rainfall in
November in all stations, except for Anzali and Gorgan, has a significant relationship with
this index. Additionally, January rainfall in Anzali and Babelsar stations, as well as May
rainfall in Rasht, Ramsar, and Gorgan stations, show a significant relationship with the
above-mentioned index. In the correlation analysis with a delay of one month between the
NAO index and rainfall, only in the Anzali station, a significant positive correlation is
observed in five months of the year.

Conclusion

The results showed that there was a significant relationship between precipitation and NAO
index in some months at all stations, but this correlation did not follow a particular pattern
at all the stations. The maximum correlations were observed at Babolsar and Anzali stations,
while the least correlation was found at Gorgan station. The correlation between precipitation
and different phases of NAO showed that there was a positive correlation between
precipitation and the negative phase of the index at Ramsar station, and a negative correlation
between precipitation and the positive phase at Gorgan station. The results of the Pearson
correlation showed a significant correlation between the MEI and rainfall amounts in the
autumn at some stations in early winter. When reviewing drought and wet periods with both
indicators, it was observed that the behavior of the stations during the EI Nifio period, which
had different phases of the NAO, was not entirely consistent. However, the coefficient of
89% for rainfall in normal and above-normal periods during the EI Nifio period indicated
that El Nifo is better suited for normal and above-normal rainfall in these stations.
Additionally, the coefficient of 60% for weak to severe droughts during the La Nifia period
in the selected stations indicated that the La Nifia phase was more closely related to severe
droughts during the study period.

Keywords: ENSO, NAO, MEI, Caspian Sea


http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-03-25 ]

[ DOR: 20.1001.1.22287736.1300.0.0.62.5 ]

[ DOI: 10.61186/jgs.24.74.2 ]

F3
: & YYYA-YYY S L
YOAA-O\YA :Mb (.f,,. A

hﬁps:/,’_’jgs.khu.ac.ir!

SR URoRle EoR B i

U o n&,

S S lgw o)k g gl 9 (Jlodh bl Sllwgs 490 31 Wigwy ol Jil (o)

2@ sl

BT S goioz (3233 6 151 (6 340 o3l (53 1325

ol Rl ol «035lg5 oIS « Ll i pole 0uSLiilS « crds Ll yis 09,5 ( cwlilgngul oliw! .\
hejazizadeh@yahoo.com :aolL|,

Olpl oled (o0iyles il (oldlire pele 0uSidly b Ll 09,5 ‘swulngi Hleidls

mehryakbary@khu.ac.ir :aobb1,

Ol o0 )lan oL (Ll i pale 0uSUGlS (b LIy 09,8 aGwL’».J'J,A’gT GrS S (95xiuild (Jghmen 0w gi Y
zrinjamshidi@yahoo.com :aelibly .yl »!

Y

WS> Alio wledMb|
31555 $UsS 2 sy Gk 2 NAOGENSO sy il 0926 g ¢yl jme 997 2 < Ao 55
oS3l 9 MEI 6 puzsosir (ol 5 (Jlos bl 10 U 30 e Sblwgs a3 bgs o (glrosls iyy Alis

oyt - o3liswl (1R85 Y+IV) &l o Soonids o3 55 ol&iny] & AYLw 9 ailale b,k
T )0 (yguw iy (Swnod < pS (9 3 BelTuasl (50,1 g 00 poli (gL 2L (ry LI |
as ol HLis g w3l Jole guli .ol awlxo (P-value 0/05) /88 )10 o J3lo>
3,13 3929 ollms! auls’ )0 rolo (5 12 ;0 NAO (2o lh g ()b (o (ko Hl0 Sxo LI
ALy 3l b iy 50 S (05 Connd 0l (5951 5l Lol | o 33 bl cnf Lol
dilno (puizpod i oadlins S5l okl 33 BLGSI oy By 3 NAO (5L
o 3B g (L o Cade (Sunes ke NAO cilido slaj g (0L o (Sowod
2 ol g Ll Cudojl (e (S 9 pussly olasl )0 03 ol 2L
bli)l )by ENSO (a3l 9 (5b o gy (Smed gl ol ()5 ol
Jilgl L 9 52ty b 50 WoolSiianl (5ol 5 gl 0o aicz (pSLE (ot o Jlo i
9% 9 NAO (p3Li b ol | (JLucsiis g (Jlo i lroygd (w2 59 ol (b
liseo (b3 L a5 il £ 939 (sl Sl 55 Wroliny ! ()l HLd) talh (pduise gunsil Wigny
Jlo s as 50 5oL 7A Cdlao bl s asliicio 9 S lod DbolS Cawl 0099 of pod NAO 4y Los
1YL g Jlogiaz 50 ()b b gl amo o (LS gl 989 sloo )90 50 Jlo i 51 il
TYYP Cilan LY g8g slro,g0 10 a5 Il 50 010 (5 yidon Gldail Lolivws! ol 5o Jbo i
w230 LS wyad U s (JLwSis 170 g s (JLo 1F id g Jloyi a0 ()L

515 6yt Bkl Lo Si b G @985 sloo 9

lee.)é @.)U’
YYAA/- YV
165Nk &b
AARYYRA VAR
oy )b
VYA E
:)L.‘L..’Jl C.".)U
\YAA-2IVE
wai)m| é.g.)l}'
VE-YIAL-N

Lol gunls’
90 }| Nguy

(ot udb! Slilwgs
g

sbyd e by
¥

ol Sllugs 490 5l Wgw slagXl ,.;L o OV FY) )5 et Ghmiaz g 460 o5 ST ya ) ool (g5l bl
YE-YY (V) VY (olslis pale (00,05 Clicix 4p,id 35 by gsz Jolow (0L » swdl 5 Jleis

http//doi.org/ 10.61186/jgs.24.74.2
BY NC ulf‘*-'-*-’b’ ©

O oilem olails 15l



mailto:zrinjamshidi@yahoo.com
http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-03-25 ]

[ DOR: 20.1001.1.22287736.1300.0.0.62.5 ]

[ DOI: 10.61186/jgs.24.74.2 ]

IFeX sl VF oplad oyl 9 Comew Jlo « abdiiz pgle (60,0)5 Slidini 4y i YA

doudio
Al 5 )53 by S92y s pls (SSas alavlsay Lol ol ol (ol 4l 5SS aSiulasz sl ()55 adlaie
(Slodzny sl (ooal8l Sl S5 3l o) (990 leiincS 52 9,5 (555151 5y il 5 T pglone 53 (6 Sl
lopacl )il wilgi o )] i 13 09 00 jlad 4y (5,55 alate a8l e 0 55,0 ()L GleS o sl 0,55 52
28% 31 Wiy slagSIl adlaie Sy plopgnl Dl i Sllgs 138 51 Jalse (5 550 51 (Ko 05l 68 S, adlats
5 Lod o8l p g aao o0 &5 Laskdg) 5 S92 glosl (61 5o a5 ol (G Dl pss B 59 5l Wiy slagSl il oo
599 31 gy lagSl s rem 4 1538 o 3T gy slagyald o Lasliag, Sud g Coadge 5 W)L ) e 5L
TV logne 3 5 5e5T) Dinh oo osd o 5 530 sl alls olgs 10 lasem 45 aiid ologs,brinl Corgo
OF 8y (s Kol 5 5 50 5 sisn o £585 4 loyl> pl,] Logildl ;5 4 el cwgilBl ~(g52 oy S g
Syt ol o) 0,25 o0 g0 milBl al b 5 05 50 wsildl g 52 (slaytalily 5o (st Bl F(LsY)
Sl eizpen 9 92 50 G0k 9 SUR dse (J55 5 o9 Gblie ((xlaw ol g (xhaw s Slss 4 (e
P delse 51 (S OVAYY 5000 5 655D 0,5 o)Ll Gogiledl 1o 5505 e 5 ol el elis ool rlans (sl
59 Ol Celled (S8 ailioo 951 5Lad g atlunl )LadeS Jlab 5550 90 Codlad ol (parddl Lyl )0 0aiiS (e
sloosls Lolis 51 asles ol 05 oo olys (NAO) et bl blsgs ol K505 b bl | o (6L iaeas
oot Loy e ol loools el T o s dy arbusl JLadeS 55 50 51 yo3T SLid s 55 s sy el Lid i Loy
e o Al WSz &) 50y oley (sl a5 sl ailul L3S o 45T Lidy 55 00 98 (635 e i ailale (il
walys Cute (Jlad Gulbl Slblg (asLs il )15 5 (e o Sl o5l Lad g ailunl LadeS 55 50 90 ol 52
(FA DYAY (gol50) 00,5 oo (hio alol azmii il 1,55 5 (608 Cads I j550e (5,L88 3550 55 o5 )0 5 o5
Olgse &5 Cenlosal)s o joui aid) 4y (ol yolie p (Lot Gudbl lugh S g gl (0,150 g0k Dlindod (95T
w3tz 53 NCEP lgag T Jow (slotrnt b JlocSas 5 gl 555 bl & flasS 5 Sy o,8 o)Ll 5 3,150 &
whobl s Lo 5 o gz JocSis (e o5 bl ools oLt byl eis s aisls y saote ] oyt
Gl AL Gl (G5 5 A S Slalllas Bl OVF: YN0 GlesS 5 Sil)ols vszg sl 5 6 o5
wBbos fashee Y+ Jolee (Jgons gl slaJlu jo a5 Jlojo el jio s N0 (598 gl lale )0 (oo
el 6ol ol 45 0k S dmts wiols el &5 g 37, Ken 5 3 (Vo N AAAL LSS o e ,S)
3 o)8es g loludl (B (Y e+ Vel Ken g o2) o)l (Kwy ENSO oy g ai wgildl mhaws slos leje il 51
Goliws! j0 oy cpl 4 Gl (g iy a5 wisls lis g aily albiase) (5L p gul oduy HIU cwy
(SPI) oSt gabnly ooy s oSt 5 iy, (VFAFYFL o Sas g loldl oL bl o I3l 5 sebed
Sl 42315 5 5598 Sl il (f G Gl 1 gl ouay o5 sl i g s gedl iy b pledsl i
55 W ill 58y L gl site 518 50 (lal (3L Gl e ol GLAS (S350 (oo me YA S0 5 5385))
aS wols lid Sgaw )5, Judow loolaiul b ) Ke g (gl )l (VY AYYAs55e) o 1o 0429 bla )l ales g ST
6aom 1) )15 5525 sinds bl e Jab 5 SOI, AO NAO, MEIL TNI, PDO sl as i 5 ol olme oo
o ol Bk s MED ales (e gy OS00 5 Cengs 0idyss (WYAPFYse ol Sen

1-El Nino

2-La-Nina

3-Wang & Kumar

4- - Kripalani & Kukarni
1- chen& et al


http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-03-25 ]

[ DOR: 20.1001.1.22287736.1300.0.0.62.5 ]

[ DOI: 10.61186/jgs.24.74.2 ]

Y4q O 9 033 &3x> | ... (Sowd (lbof olilwgiy 90 jlbins s ogSH b (s 10

OY: IYAD (o)) Son g Canngd 0 j93) w3591 Cows & MET g 50l b (550 o ) (Serod oyt g a3l
23,5 ey |y Olnl w5z 5o Jlusis s ENSO) gsir llugimgidl oy (o abl, LSe35 00 2l2,
5B g68g (o) Sk jmals Lo w51 ge8g anlllas Cov slaolins] adS jo 50l Jad jo aS ol las mls
O aaly cwy s ool e (AYAY (LS 5 jae ols ) casl 0aun T lejee (Jloy) (Sl Glidl b e 5
oald g adlate ()b o (Shend (e a5 0ls (Ladg c3lo sl bl sla Jlo 5 g iy JluSias 5 guil snsy
2 Olnl had S5k @5 gl Sl gz a4 Ol en 5 (6905 (el (VTAA 00l 002) 905 2929 pi5i Ol
P a1y oo ol 5ot s (s gl 8 (e |y S A5 2,5 a5 zle,y VAVISY oY 090
B L Akl 55 )fSas 5 shane (s ol (T VYAV (S 5 (555 501 5905 i sy s 4 5 bl
b Sz ool slo Il Lo JocSis o5 ols Gt s e ol 5 lo JLacis gl oy
a OLlSen 5 G595 (FITAR (o San 5 (soamme) 5yl 518 gundl (cogilidl — (592 oy 3l Cod I sime joboay
w3 la ol Sty oyl 4+ sla IStz o 85 Jloixt 251 5 (LY 5 gl gudl oy 3b aylic
9 S9,82) O, 929 LdY )50 jo (JluSlis onuay 489 Jloixl ao o e (YL oiug! VY jo a8 ols lias s
s g wiShy Jad AL 5 )"\f)""l" ol sloprie plulid 4 GhlSes 5 )80 (35 OTVAY (l)Ken
OV, e g 0 Ko (355) adl oo Lad (5L g gl oy aliee sla sl e loline (Siwan oaimsjlis
B Yo ol o LY ggds a5 ol olid gl 5 wiols J18 b5l g0 1y 59t o] YY ] Kon g cloludl oLl
Ve b Ye Gl corge siidl £935 9 08 (o) Gz g deling 5 4glSeS 5 s slaplinl )5 (Swijk asys 0+
Gy mis 1 NAO oy ST e)l)0 5555055 5 500 (g p gl 0 lag bl ol gloolSinn] jtn jo (S b as)s
s NAO ae slajle L Lilowl sl uoe (58 ol sloole ol las Lkl sl g (s o allals sla i)l
0 A Sadglisle (Y2 Yoo ¥isSy 00 5b8) 0ils cisllas Sals NAOQ oo glajls b ,sSie &b St sloolo
Ol 2058 edalive (o) wsSae g (598 (ot NAD (a3l 5 liw)lre (b slogd,b o B3| (o)
oSy (VP YoV Sidgulile) o,lo 13 0,0 5l o g sfin 4 g 6,5 56 ;0 NAO JluSes sl ol
Sy5 45 5 sy b il 5 s bl gy o3l Sl o e Ko g sk ol Pl
5 ol el g ol e B g Les Lals 5 aibiass) (5L (il 31 L ple NAO (o3Il it 6 aS s ol ool
556 Ol 98 (VAL Yo 2 DY)l g (5 ,55) Cowl 00l 4S5 sl )3 (Sl JloSias 50l g Lo (238
Sy 097y Sk Aol azss wiols alool Ll a5 51 eolizal b 1y VIS ailins) Saily » Jlads ulbsl liluvgs
3 Mo (T AT iSad 5 52,9) 32 4hhie al 55 (slies; ik ol 5 onlil a3l (slos lon ST iy
318 s oy Lamgly gl W, oy 1y (B8 olmld] gla JlwcSizs b Jlods Lulbl cllugs bls | o] Sas
s 355 5 o st honds Sinrad o ol Sl L L Ul 5 5 525 oSl 4l s
42255 (ol 42 5 0905 (g Ol ealdl 2 (Il bl Sbliogi (a3t 8l 55 (golpe (o1 VYAS L Sen 5 (>0Lo)
53 (FANYAY (o0l 10) ool ol por j5iS 3olie el jo oo zalS 5 j5,L L2ol38l b liee 4o asas NAO a5 o,
slooasls 5 Jod bl lags Sloj salaly o )Sas 5 (Mo (6,503 3825 55 ol & Sl )b 2 gl 3 (o
45 Wy Al (nl a9 Wols 13 addllans 9 1) Gl ) sles 5 (55 6235 b Gulbl gl (haw les
oo 55 515 ot anlllae (sloolSisl slod 5 b b o6 i Kieran 3 (slaole )3 Jlo ulbl o bl
BL5 ) Ko 5 diphes (¥ ATAY (K 5 Do) 0,08 byl 0,25 o Il 5 53,0550 (glo Il b o]
dols @l Wo)S s 1) o)l bl laJlocsiis b (Jlods 0 Sod (gl — (552 Sllugi jgo5lg 55l

1-Diaz & Rodrigo
2-Matyasovszky
3- Turkes & Erlat


http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-03-25 ]

[ DOR: 20.1001.1.22287736.1300.0.0.62.5 ]

[ DOI: 10.61186/jgs.24.74.2 ]

IFeX sl VF oplad oyl 9 Comew Jlo « abdiiz pgle (60,0)5 Slidini 4y i v

alaly ool oSyl jo b lojen Djgon ok Gulbl plogi slajl 5 ) plil sla JloSis o ols (lad
iz ‘5Lm).:.;l3 39 (Sl (o0 ols Egammo 10 8 )l 0529 (5 o siae LLI ) laolius! pl jo g 0,10 3925 o sine
asdllas (VY VAT e g daidw) il o s NAOD m3ls L) SKales g JSlgld o i bolliw! oles 5o
Olnl s ol iz bl ;0 gl Sliis 5 (conldl jolie b (corlBl glogaslis o sine bL3 |5l (Sl (igh Bilgw
Sllogi-gindl oauay 5 (Jlods bl jo b jo maw jLid cllug 3l el sas o ol jiaghy (wlol cpl 5 ailb o0

Do 18 s 13550 535 by s Jolsw p ) s

ewlb g,
axlllans ygo adlio (2 L3l i Condgo
o Job 4380 VY 54> 0 0F U agdo OV gax 0 FA 5 Jlods 0,0 4830 VY gax 0 YA L ag 3o YV 5 a> 0 YO
ol 0 Zdly g I dlaas

oald diwd g dslllacs g ddlaie )L NAO P ENSO odudy ).JL 0955 3 Olie 090 g adllas ool jo
A2 jeuiS cwlidlen Hloslu 5l aS adlaie slaolSins! AVl ilals (o,b Jawgin sbrosls .cul 423 )5 1,3 oolaswls g0
;).o wL.ug_Ag )‘ as Cé,a..a.?u UJ‘ quLbAo)yo 0,90 4O ENSO 9 NAO ua}L.u L ‘by)./a uLsLuj.: 9 LQRSMB‘ 9 AJ\);
soldlsn dgo o)lol slaosls 3l guil iie 5 Cuie lajls £485 slo Lo s (gl ol A VLl andBl asis
Jlo £ 5l i kel shls olKs! O L daalllass jge ddlate 50 U giw oKan] VA (ro 5l .ol ooliiwl U1l
uLw)‘) A:JLEAOJ}A Lgl.%olia.m)‘ Slasin 9 C;’L_‘i‘)p 3L M) Jj..\.‘> KW ul?u.s‘ axdllas L)"‘ 6‘)4 AA07 -Y-\Y)

.\.\.QQLSA

andllaes y90 ollimy) ¥l 1)l )lol (59 9 bl Slatio () Jgor

Gl (M) Gk el (M) g, aldlyir Job bl pye oSl b o,

ks VAYA -YEIY YA-¥4 YA-YY I3 |
Ry VYO Y5IY ¥a-¥a VYTV Ny Y
ol VYA ¥ oot Y5-o¥ JU) v
RURGR AQ - -Y) Ya-oy Yooty JNER f
s 54- VY¥ \#-0F Y50\ o5 o

o3 plil b9
(S o) 15 93T G395 51 Sk sboosls (S J S jslatedy 5857 (cuslidlsn (losls 51 3k slaosls 351 51 g
S92 Jb s LY )‘ axllaos g0 srolKiws! t5‘°l"°" ) U‘"’)l" slools (6w as asals UL""‘" C"L"' Sl ool oolazul
polie dibite 3L L lag) ] bLS, cwyp sl ccls lailinl & ypoas MEL g NAO asls slaosls asTxl ) oS o
ool MEI ozl 5IENSO ouyay ),uLs 0570 g ylime oy Sl ol o o lailin] Ol el 4 5 el 3,
Sllog Larls) gudl G azli [ 50 4 Caws (azli () Co e g 998 o0 gudmo gal 00y dlad oy 3 puline aS 10l
axiiy g el GESle o eal aid )T 5 4 polie DS 0 lei e [ (F gidg VLF g oV sid V4 s (o9
51 e 90,5 o wgmme byl 51 b sl MELD ol a8 a8 it Jalge opl 0ges gomia o] (o9 55480

1- https://www.esrl.noaa.gov/psd/data/gridded/data.ncep.reanalysis.html
2 - http://www.bom.gov.au/climate/enso/Inlist


http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-03-25 ]

[ DOR: 20.1001.1.22287736.1300.0.0.62.5 ]

[ DOI: 10.61186/jgs.24.74.2 ]

) O 9 033 &3x> | ... (Sowd (lbof olilwgiy 90 jlbins s ogSH b (s 10

-0 (S) o maw sles ~-F(V) (xbaws ol (5, lolcias adlge - (U) xbaw ob (5,65 addge =Y (0) b,o mhaws ,Lid -)
b adaly g e 398 las 4 axgi b asies (C) plewl Sl e 0 SBxhok-# (A) oxbaw slga sloo
ides (1) aasly &g a0 |y MEL a5l

MEI=f(P+U+V+S+A+(C) (V) akal,

Wlolus 0oy § dlwgm et Cudle js50e asls a5 cwl ouds el MEL Ll )0 ooliiwls e jolie &S

a8l sl ;0 0594 H505lMigm (slaasiw 45 00 )lg CYILEl 5 3le Llad b asls Koo 5l s |y gl cwgilBl g9
oolie Loy sy Byme iie polie asli cpl o sl Golo S MEL a3l paas 0 syaz glaools o S
s oD Gyl s s b g o (Sien Gows Lyly, @iS g bosls Jdow 1o abl oo gl b Sby coie
0,95 ;0 MEI Gilale a3-Lis b ol dilale (o5 (o (Ko 10l 45 ol )5 (s Cewl 00 oolazwl P(value =
ok slrosls i co dwlxe dilale g0 & jg0s LA}A.C MEI jasls aSo) 4 a>g5 b o awls lojpn j9bas 6Ll
oL 5 Lol ¥l (5l s (Ko s 03,5 drlone | Siacad s0ome 5 0d o dnlegs &gty oo
99 g olo u_i) ).a.>i.: L: 9 uLA)p—Q alale O yg0dy NAOUADLMJ Lg‘)“ A_:L».wl?oo 9 &‘ﬁ S FiW) ML?M MEI «Yl,
Olojed 5l Gl Sae Lodigm 150 (6,5 S oo g anlllass g0 () So (s Cudluce dy (28,5 a5 50 L) 0 dloeo olo
L oplp el s, L NAOD aejld) ol jaseiee aslllass ge 0550 ;0 NAOD Calisee slajls s (055 ooline
s 0 Lolis! (o, e (Sowaen g (b (aseino +V/A Gl i b ply el s8I L cue 5B 5 VA 5l S
Josis g Jlay p b Glbl Sllag g gudl 250 cnjp @l 005 dslre Aoz ©jg0a Ghie 5 Sute
Bab " o, eams lailiwl 005" ZSIP (g 5l g e g St gloe 0 kil ol o)l Cunsg lol dilate
0arls e Solate bajls £e8g 0,00 L ((JloSis ¢ Jlo ) ol o)l Condy (s Al Gusd (V) dla)

28,518 cdillae g (g 19550

ZSIP=(Pi-P ")+ Pspo (V) aba,

sobieas anil e bolSiias] o)k Sueady Jlae PsD g ()b (nSle P g Sl j90 0590 b Jlo 25k Pi
OYAY (ladlyds o L) ol oo solazul (V) Jeao 5l olSg! (5,L (gu0aS ¢ guadds

(ZSIP) ;b o lastw! &l pes (oLl whol Sy g JleSis Gul gussainb (Y) Jgu

I33] i o
VIVA 5l i ol Jlu ¥
VIYA L5 /AT ot Jlys Y
NS AN Lgie Jloj Y
NISERIT s Joy \
ENAINERIAIN Jb s
— YO - JOY e JloSas 0

—+/OY -5 -+ /AT Laogte JlocSis 5
—-JAE VYA aad JluSes y
VYA 5 S ol JluSes A



http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-03-25 ]

[ DOR: 20.1001.1.22287736.1300.0.0.62.5 ]

[ DOI: 10.61186/jgs.24.74.2 ]

IFeX sl VF oplad oyl 9 Comew Jlo « abdiiz pgle (60,0)5 Slidini 4y i vy

aslllans 50 Allaio 5b,l 9 Mo sl Sblusgi ASLE bl f (gus

loolliwsl ailale (3L (2Ske 5 (Lol ulbl lugs ailale (alis G Glojen LLI )| (g2 )0 (N 5o 4 azsi b
LLs)l o9 mbogagils ;o9 0/0 ) maw ;o ol bl )| (sVg> g yulss slaole kil olSiis] o axlllacs jg0 aslaio
algd) Jlo 5lole ¥ 5 pnaly g sy (sloolSiimn] )0 098 o odaline (b g NAO jasls o +/+0 v o jlolixe
3 relg ol o BLSI cnl dizpe 998 oo omud (531 5 (Jlod Gulbl Slleg pasls G jloline LLS )| (o0 9 4292
39 oo 0dalin (¥g5 g argil slaols ;o bl | ol Jil o] jo .l o100 mlaw ;0 45,98 sldole jo g +/+ ) mhaw
OS5 09 00 0038 (o, g je5 00 Al o o fe ) maw o jlelire bl )l (o ole) Lo lele V dasd I8 5 oKl jo
ol )l laline bl @l (pl b 5,5 o (3l 52 4 bellinl adS o yuelsi ole jo (5,1 oS sl ol az g LB
Ll Slgsh sl b oSS 5 el 5 b, sloolinal 13 (gm oo sl 5 bl 5 51 sloolSil 5 425 ol
s )k gNAO asls s anle ) 13l L (Sieed (o) 2 53 (F) Jpoz 4 495 b ams oo (L 1) (e Jlobins
3ol aulgl gla o)l el pl oy o a5 a5 06 e sadlive e loline LS, Lo jlole &y J3il olKiis] jo
sl 3o 3l o3

Olojed ©)ygoa olumw | dilale 55,b (uS5le g NAO (a5 Ls (g y (S cul o (¥) Jgu

ob S il ol y ) S oo
o Sty

YRS N ey /e A YA 4 9il5
-y AN “IV¥ A —+l-A 490
N Yo" RN AN VAN ook
s RS RN NANG Iy Josl

ny ™ vy” ey /¥a Ny =0
Y I oY i VY T
SRIR Y -\ -] SR <Y
0 ey A oY —ele¥ CowgS
M [+ ey e —fe JUvSTIo
YA Ny [+ YA [~y oty
-[-7 A Ay i N ol
Y 4 A4 /e AYd olwo

[+Y oo 5o (Somod 3t oo b o O (Sownod

olo) b b ailalo byl uSileo 9 NAO (25U (s oy g, (Shamnssd 5 () S
O JR P el cwd eyle s agly ol
0¥ AN =l AN Y SAMSETA S R & S

[+Y o yo (Siownods ik ole & g jO (Scwood


http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-03-25 ]

[ DOR: 20.1001.1.22287736.1300.0.0.62.5 ]

[ DOI: 10.61186/jgs.24.74.2 ]

v O 9 033 &3x> | ... (Sowd (lbof olilwgiy 90 jlbins s ogSH b (s 10

ot sl y oK 0 220 o L (8) Jgaz NAO ol calites slajls jo laolSins! o,b bls | cw,

ol cpl 5o 5,b Gl L a3l cpl gate 5 Gialid) o)ls 0eg SWIEe8 (asll caie 5 5 Bl (r (Sude

Soe 51 Rl L ams ge plad 5 ol 5o (301 5 00yl (et ll (i (e (Foen (B)b ] (ol ol jen
Mo G T Sl b sl

ol ()b Siln b NAO (a3Lh (o 5 o 51 0 (g ot (Swmnod il 25 .(8) Jgor

RIS sl ool ) SH ol
AN o+ -IY® —N¥ - IN¥ NAO codo 3L
-7 /£y 50" - Io¥ -16) NAO i 6

ofoY o jo (Koo 32 ole & pdow 5O (Scwmod

Hlasly Cute g ylobe abal, NAO:MEL ja3Li g0, b pdil oS a6Vl 5,b o Kle (£) Jgo @ 455 b
Lags bl )l pl cudy o] jo bl s [185 51 olSeus! ol il 5)L (Sl p led 50 10 a0 Hlai 4 w0 0
D9 oo odnlie MEI [asls b lagd sl oK) 10 g Jlods bl clblugs asli b

Lol | ai¥luw o b (Sl b NAO 9 MEI a¥is Ll (o (ygw M ol po (F) Jooo

ob S bl ol ) S ol
SNy N /oY vy ey NAO
oA YA YY" SNV —efeY MEI

o[ o jo (Koo 3% ole & g jO (Scwsod

adlllaos y90 alibico (50l s MEI (a5l bLs )l (o) 2

Jlo 3l ela ¥ 5 ol 5 | (s ol il eSiln s MEL (o il o, 53 ) Sy & 4
Lis 5 5 ol jo Lol ol Jls 3lole ¥ LL3 1 ol jedsl sy o] jo el osisosmlive (45,98 « puolws « yualgs)
MEI aslo b judil el o I3l sboolfins] jo olgs ole o, 0gud co 0098 +/+0 haw ;o bLS )| cpl 4 9l5 ole 4o
5o yolwd olo )3 g yunaly g sy o] [ sl olo yo Lol ol s co lis <[+ 0 mdaw jo e lolixe bl
anlogs ()b 5l s MELD anle g0 (a3l (o BLS)I (o) 3 )3 Lol 955 o0 onalie 525 1l 5 (I3l (sloolsiin]
3979 Cuda Hloliae b, ed ol ozl 9 (55 jmar el a8 50L slacke ;o (5L o (A) Jgaz el
Ol gl jo faid  Sien (1l (5,5 o] jo 5 ls aslsl lwsey Jawlgl b bl )l cpl J3l olSeus] jo azdlsjls
Sl oaalie 6

Oloipd ©)goa olium | ailale 3i,b g MET (a3l iy (9w i (Ko ol pd (V) Jgur

o5 Jomne JOW O3 Sl NETIY
ol

YA oo —el-¥ —+I\A -NY asls
—-I8A —/-A o/Y - I-f Jye” 4,88
/¥ [+ —e/e Y A ole
/-0 /\ —+ /A [V ooy ]



http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-03-25 ]

[ DOR: 20.1001.1.22287736.1300.0.0.62.5 ]

[ DOI: 10.61186/jgs.24.74.2 ]

IFeX sl VF oplad oyl 9 Comew Jlo « abdiiz pgle (60,0)5 Slidini 4y i V¥

o/ “feY AR —e]-Y TS >
e -/+q “loY -/ ¥ —N\# ss
e -/+q -1+ A NF “l-Y Yo
IN# /-4 —/\ —e]-Y -Na oW 1
[-5 I\F ¥ e —+/-q U
—e /A SR [+ /e — I A S|
-feY “IYA” e vy - vs” alys
N “vs " AN SN¥ vyt JUOTI

oo o jo (S i ole & pdow jO (Scwson

LolKims | obo 90 ()b (Rile g MEL anlogs (aslis oo (ygm . (Smmmod il 3o (M) Jgur

4 9315 - ppolws eoluwd — yuolgi yolgs — ST ST poliean olo
oS |

Nry e oy Y 3
“A v Y T Y- ey

I ¥ e YA YV sl

[+ e " N el

/e /¥ [0 /Y 55

sleoyge o yoaS das oo lis ddlaie ob)b Curog b (1) Jgus La-Nina sNAO sy Ol sy s
5 Jloys Gk 5 oS wnls LoolSinyl 5 ol 039 S 5 25 Capndg 53 Lagae o bl alai L 535
oot o Lol ol 03y 18Y S o ¥ Jlu s oYY am o Jloy (5,6 o lse csllas Lol wilosgy Jlo s o
E985 sl lo ;o ab sasine (V¢) oyleds Jgaz ailie JoSis Jlos g EL-NINO g NAO coxsy flojen
S ol by Sl oog Cude B 00,50V g ke S8 0 0,90 ¥ g S Comdg j0 0,90 00 NAO ol gl
oS oy ailosgy s JlocSis wals (Y10 =Y+ 18 5128) 2134Y) sl Jlo 15 ,b 99 5,5 5 3l slaolSeny]
Y1) ol bavgte Lns gl j3 . coslosgs coe 318 0 NAO [asli 5 595 Luand 5 bawgin Cundy 4o 5]
el @ls 13 aie 56,0 NAO a3l a5 Jlo s wogy JlocSas sald 55 pesly 5 oo, gboolKiuy! (Y -4
L e, 40,25 1, chonds oSt L b oy Jlay Gl (o py3e slaolSis] o3 ol (o 5o iz 0
b s JleSas 5 lge 1) Lt Cillan 5 Jlo s 3 lee LYF Cillas 5 Jloy a 55 (5L 3 lge 150 Cisllas
el gl 685 e 5o (Sailhae 9 )l5e TA) Jloyi 5l yiin 5 Jloy 23k Conds 5 (S 090

La-Nina 6955 ‘sLéJL«J 39 NAO ua#u 9 ufu)b Cardg .]) J,..L"

Y 0 0 o o Cdia Liogio b s 4,58 b 5is5 Yoo¥. Yool
5 5 5 5 . e Lo ol lae  1RQA.YerA



http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-03-25 ]

[ DOR: 20.1001.1.22287736.1300.0.0.62.5 ]

[ DOI: 10.61186/jgs.24.74.2 ]

O O 9 033 &3x> | ... (Sowd (lbof olilwgiy 90 jlbins s ogSH b (s 10

$ ) ) Etes Lsgie Yo b oyl 1AAANAAR
o 5 0 S bgie ool Uges  IAYYAAY.
\ 2 2 0 Coe Logie FSTE ! Vasf
b 4 \ Etes Lsgie sl sl 190F N3V
o 5 e 658 b Lawgie ool b sss 1aYE NavY
) 0 ) e RTE oole b ! ARATA SN ¢

EL-NINO 8535 ‘5'&0)90 30 NAO ua.'»Lw 9 uﬁa)b Comdg .(Y¢) Js»

O S el el ey (JPE NAO L giodl cansg olo Jl
Eees Chrd ol B (o YeoV-Youp
) . \ ETes s galws B ujle YooV Yooy
) 5 ) (i o OIS I LA LV
\ s Chprds onlo b el VASFoNAFY
\ ¢ ¢ v " s el ele  120A-1R4Y
0 0 (e dawgito bows ol b o Yodoo¥eed
Y G Lgio seolos b Vo> 194F-144Y
\ ) Y s Logie ales B 503 YAYA-YAvY
\ \ o Lugie solws B wjle 1QYY-NAVY
5 . b ot Lasgie el b ele 143Y-144)
e [ R TS RE S R TV T IR LTI
\ Rtes 6 b lawgie 4l b e YAAA-VAAY
O g N Sl 65 b lawgie 4,99 6 sl YeV7-Y410
e 5 ol sl 143A-Y44Y
e % elos b ole 1494144 F
\ \ Rtes 85 L g5 oyl 1AAY-1RAY

Sl bL3 1 aws oo plid 555 b s (e Sl ide (5L 5 gl onany 5 (ol Gulbl Sllogs (s bLS,T () 2
o oS 5l ol ann ;o bL3 )| cpl Lol 5,15 5929 bolKiws] ads” ;o laole (5 ;0 NAO aslis g o)L oy
oiua! jo bl )l i eS g judil oiisl jo 5L 9 SAEe8 Lasls o lojee b)) o ey S sed Cond
oBis! jo (Jlods ulbl Slilugs el g (5L aos oo L anls ) ).._>L L Snod ol bl 048 o0 onnline 55
uaM NAO i u;‘l.b)b 9 U’“")L' I .Aj)‘b LS»...».A )‘bu’_uu JaL..s)‘ (QLH.MA) 9 ).ul.v .la.w‘a‘) olo O )l ).........u le)."
Ol st 38 aldl e 010 82 g 00 5l el caie 3B g 5L e St (Siuied puely o] jo WS oo
O&M‘ B u,u)laﬁ ua.‘>l.w U)‘ u....ue)lﬂ O (59'“"’ M uj).'a )‘ Sl o|),o.a: olf....».a‘ U”‘ 5 uq)l.v wl)S‘ Ls ua.‘>L~u
13y ot Bl sy 3 lson G S oSl Sl S35 (L e S il b s n o5 55


http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-03-25 ]

[ DOR: 20.1001.1.22287736.1300.0.0.62.5 ]

[ DOI: 10.61186/jgs.24.74.2 ]

IFeX sl VF oplad oyl 9 Comew Jlo « abdiiz pgle (60,0)5 Slidini 4y i vr

g yloloe bls,l (85 s> 4 o] adS ;o 50l Jad sboole (o, ol aseice axlllacs e ddlaie )b g gudl
Jad 1o b e MET alas 201581 & jam 40 a5 amo o lis el cpl Cuto o p0) oS MED a3l b e
gl o s 55 ol )3 g sy Lawlgl B 5l ogdle (3l oliiasl jo LLS,I cnl atdl (b oo (13 50
a5 o aseie ddbie 4Vl 5L 5 NAO s MEL eVl sla ozl bL3,1 cw)p 50 Guizred )10 0455 oyl
bl oody aVle (5L oS Jb 3 0)ls 352y Cute g jlaline bl | pul aiVle (2L 5 00255 slagaslds (o
ol o] s B 4S5 a3 o Gl st 5 s bl ) MED (ol b s e, 4Vl 5l s NAO asls
agl5 olo ,o I3l ol ;o 9 (3T Jgl aas b LT pgo amo) yuslyi ole 1o il g punsl,y g sy (sloolKitas] jo 3L aS
)k Condg plajpn w0 308 JLEMEL s NAOD (asli 53 plajen 3l o (rage Jol 483 1 (53 pgo 489)
aolSu] ) )5, 45 03,5 yasedes guadl o0y § o g el b (Il 5 oy sl p0) brolSin
b o iz e s wliie § Salen WalS sl 059 ol o NAO ayles calizes sl b aS ool £484 slo Lo jo
550 750 aillas Lol wlos S 45,26 |, cinnds JlacSts Lamy b o e Jloys il ooy 030 sloolSy] o 50
5 oy 0oy il b el amo o Lt gl 5o Gians IS 1Y 5 Jlog AYF o Jloy amyo Lo,k
Sy s Jloy a0 5L TAR gl slae g0 (b 5o adlais (leolSiiwy] aS (g sbay ols (6 5t Gldail Loy 51 i
Cllas St ol yoi NAOD alos cuio g 25 Cundg b Logos a5 LY 585 sladle jo &5 oo sailos S 4y 2 |,
s pdyse oKl jo aes oo plid ol b e JSis V80 5 s Jlo 3 7F g Jloy as o 5L YYS
3 5t b SB35 3ol oy 5 NAO bl o S &y i 50 (5 bl ISt L Ly
Conle waldl (Tcras 45 Cal (5555 425 02l & args Lol e 385G dilaie JlocSits 5 Jlog o g ol
Gy jlid gy aiile (592 s0eS) 0 lan o Lo alies slools > g Jgad 10 w090 ddlaie 5 0 ls Sloduzy

350 513 0k » e (oadlll Jalse g polic plo g 12l lajlady Jul> (008 lasl

&Lw
K udads dloro Vo e o= YAV 0,00 0 ol Yl )L 50 gl i@ gy (OVYAY) 3ggl0 )8 5 1y « K )3 (59,5 (g0]
XYV-YO ¥ o/n/

(gt dlos Olpl sles GJLM, 0,50 598 3l g slagXl i oLl (VWAP) . Ladlsl o )bosrus tands (5,51
MV-AYY XY G ldod oKl

o £995 Jloz>| 3595 (LsY g gl gundl os0y ),.»b dlia (VYAF) jaeraeme e cloludl wbU wopesdlone (59,02
O H6 «55,9LiS pole 10 cngs sladidly Medlo (wilyasS agd )l pl S g ol A+ sla JloSis

o S gy S g ad 5L NS 5l el sl pite Lol (VYAD) Sgras ¢ it 25 tassly op K 35
LObaws )5 oRils uL.g/y/’ég[;a w/m.uu_ln g vy

A Jeoo,l ! sl Jlu 5 5 o JluSis 4 (gl) pees Olwgimgidl ongay o alaly G.u))g"‘\W\/\ obld 0ol a0
.‘_gﬁo)l Baze olSils o )| wl;.;':)lf o,

Slad o))l Al G«.Le\ Sladiges o wb.i’;ljm GJL.JJWo wled v G,.I)U Ggl.l)’)l AYAY) olgz ylasdldy e o Ll
Y-ay :fA

9 GaL.w‘ ﬁﬁl.c oaSiiile ‘ULQ’L“ oKiils ‘).ASQ 4JLw) 4" Q‘)"‘ d)‘“’ Y p.JS‘ dfwM 9 5_\4..:‘ o..\.;'d.%"‘és.o?bo ‘63}.&&5
Ll e 09,5 “SCLQ.';.?‘

YYY= VY9 :0) &U&O u[b.ﬂ;u o) dolilald ‘U‘)"‘ u.a)L: fg.:)) » QT ).ub 9 5.4.»)‘ o.)o..\.a (\VVV) ))A')S ‘dy}‘g)”ﬁ}


http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-03-25 ]

[ DOR: 20.1001.1.22287736.1300.0.0.62.5 ]

[ DOI: 10.61186/jgs.24.74.2 ]

"V O 9 033 &3x> | ... (Sowd (lbof olilwgiy 90 jlbins s ogSH b (s 10

ol ol iz s Jukas ENSO)) giz olosi-sidll oy o a0, 800s iy o 00 ol
AYAY . il olKsls e/ e o]y el pdcS”
S rogs gl 03305 b ledol il (SPI) JloSas bl ooy OTAY) smns (Sl il (s
OleyS yol aged oRils v/ mlio gl Co o (5l
0,50 owsildl g9z Dllugs 50 3l Wgm oSl LI (VWAY) g «ylalSimgo tallay ¢ Ll ¢ e ol taesms cad L
AY=EY AY ol a6 bl slo JloSis L (NAO) Jles
Pl (s gles lagasly 5 Jlod bl Loy Sloy abaly » (Ldod (VAT p25 wslj 2>ty p o >l
MV-YANYA oLdlix clicin dolilad o yliw ) linl slos g (3,6 6wy puss b udbol
olbl (cwgldl g9z 105 slaglugs L3I OYAR) hg (oou ) JhugB tdeme e camgd aidyo3 taiog p (>l
NOFNVEY e o)l as ol o o lidlpiz slo ingsy dolilad By b3 sla JlucSias b Jloss
S il glal p Jled Gudbol lugd SISTLAYAY) (g d (g0 taible «Slay ¢l 25 0ol (g3l tpine I3 oYgb
FON:FR bz poale (00015 Dlicion 42 (Gl pl 058 16990 axdllas) Ol nl 55k 5 92
0592 590 3l Wgm loslaiul b Lad 5l oo i OVAR) s dazme o lage Lo ple b jls Sla y taes] iz o (ol
DA-F0: Y STy pgle dlzo anng)) 33 01
3 gy (ooelBl (5l e (o (Siod Sline () WO TAT) ol sl sl eal o Sl 1 ks o U3 selis] 2218
05 e o8l ol iz o Grales (egs (259 (g )T ) gy ASPL JloSas (a3 li b e
il Tl 50 @eldl (lad (65080 505 2 gl (qmogildl (G92 S0,8 oleiacS ;52 o5 3 OYAY) gy « sy s
VA-AA ()R o Gladl psle (poto anlibiad ¢ 3,5 (ol )31 55 ()l slagiyl s pdy et 2 LY 5
Bl o Jlo 5 g la JlocSis  gusl 0dudy b oy (O TAR) 0l o Ll toipen ide HLad] t > (oo
A=Y ol ¢ STy sl oLl anlilad ¢ glig
N VY FA L oldae sla iagh ool nl meldl 5 ol 8l g Jled Gudbl Sllag asls (VWAL jores s3]y
AYEF Glasl dnngs o Ldlam ¢l 5L o sesl 5B OYAR). Laillgsl o ol gane
090 (i lp ol sre maw bl VAR Llaion Lo jaeme 5 desme ey (g lall arzaese (lolldl (b
Ol o oo liizs ENSO ailisl slajls oy ool o ol 0w anlo i g 50l fad Jlo 3 5 JlocSas
A=Y Yy E
oS (Slalaze i aags ! olpl sl Sk 2 iz Silagi g Jlondy b )" ez daze (bl oL
DYYA SLT o8 omliioalsl 35 00 5 5528 culilsa lajls ool
alone sigoel8l slaasli 5 ol hab L fses bl o pine wiz ot (\YAR) omlB i(siuie 000015 sl
NNNYE PY (g olKiils i clo iy
Chen, J.M; T. Li, (2007), "Asymmetry of the EL Nino-Spring Rainfall Relationship, in Taiwan",
Journal of Meteorologycal Society of Japan, June.pp.297-312.
Diaz, D, and S. Rodrigo, 2000". Effects of the north Atlantic oscillation on the proba- bility for
climatic categoriesof local monthly rainfall in southernSpain”, Int.J. Climatol, 23: 381-397.
3-Kripalani, R; H. Kukarni, (1998), "No drought over India following very strong EL Nino
Episodes",Drought Network News,Vol 10,No2,June,pp.14.
Matyasovszky, 1(2003)"The relationship between NAO and rainfall in Hunga- ry and its nonlinear
connection with ENSQO". Theor.Appl.Climatol.76: 69-75.
TurkesM.,and E. Erlat, (2005) Climatological responses of winter precipitation in Turkey to variabilit
of the North Atlantic Oscillation during the period 1930-2001, Theor, Appl, Climatol, 78: 33-46.

Wang,H., & Kumar,A(2015), "Assessing the impact of ENSO on drought in the U.S. Southwest with
NCEPmodel simulations",Journal of Hydrolog y volume, 526,pp30-41.


http://dx.doi.org/10.61186/jgs.24.74.2
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.62.5
https://jgs.khu.ac.ir/article-1-3399-fa.html
http://www.tcpdf.org

