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Background and Obijectives: Teleconnection patterns can affect climate
parameters in different regions of the world. Investigating their effects, especially
on the climatic extreme values, can provide appropriate information for optimal
management of weather processes as well as terrestrial ecosystems, including
vegetation. Temperature is one of the important elements of the atmosphere and is
involved in climate changes on a regional and global scale, which quantitatively
leads to tremendous events affecting the environment, including increased
evaporation and transpiration and plant water needs, increased frequency of
droughts, and lack of water resources. The effects of extreme events are often large
at the local scale and can severely affect certain sectors and regions. The ever-
increasing emission of greenhouse gases will cause global warming and cause
damages and losses to the water, agriculture, environment, and economy sectors
and will have a significant impact on the lives of humans and animals. One of the
most important effects of this phenomenon will be the influence on extreme events
of atmospheric and climatic elements such as drought, flood, and storm. On the
other hand, atmospheric circulations are very variable. These changes lead to the
emergence of air patterns and forms of atmospheric currents that occur in different
time scales. The teleconnection patterns indicate large-scale changes that occur in
the pattern of atmospheric waves and winds and affect the temperature pattern,
precipitation, direction of clouds, and position and intensity of the winds in many
regions. The effectiveness of these indicators has attracted the attention of
researchers in various parts of the world, indicating the importance of these
interactions on the atmosphere and surrounding environment. The purpose of
present research was to investigate the effect of teleconnection patterns on
temperature extreme values (minimum and maximum) in Chaharmahal and
Bakhtiari province.

Materials and Methods: Chaharmahal and Bakhtiari province is one of the
mountainous parts of the central plateau of Iran, which has an area of 16421 km®
and is one of the mountainous and rainy provinces of the country, which are the
source of two important rivers of the country, Zayandehroud and Karun. This
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province has one percent of the total area of Iran, which is located in the Zagros-
mountain range and in the path of the humid winds of the Mediterranean systems
and causes the rise and discharge of these systems. This province has relatively
good rainfall. In this research, 8 synoptic meteorological stations of the province in
the statistical period of 30 years (1368-1398) were considered. Ten teleconnection
indexes were used during this period to investigate their effect on climatic extreme
values using Pearson's correlation coefficient.

Results: The changes in average minimum temperature shows that Kohrang
station has the coldest minimum temperature in the studied area and annual
average fluctuation of this variable has changed from -4.71 to -15.61 degrees
Celsius during the studied period. On the other hand, Lordegan station has a higher
average minimum temperature than other stations and the range of changes of this
variable is from -0.16 to -5.8 degrees Celsius. Lordegan station has the highest
values of extreme maximum temperature. The range of changes of this variable
fluctuated from 32 to 38.5 degrees Celsius, while the range of these changes for
Kohrang station was recorded from 28.7 to 32.2 degrees Celsius during the same
period. Based on the results in EGheis and Avergan stations, the average
maximum temperature correlation with TNH, NINO3, NINO12, NINO4 and PNA
indices was significant at 1% level and with EA/WA, NP and NAO indices at 5%
level and had no special relationship with AAO and SOI indices. Among these
indices, the highest correlation of this variable with TNH index was 0.728 for
EGheis station and 0.71 for Avergan station. At PoleZamankhan and Shahrekord
stations, the average minimum temperature correlation was significant at 1% level
with TNH, NINO12, and NINO4 indices and with NP, PNA, NAO, and SOI (only
for PoleZamankhan station) at 5% significance level. There was no significant
correlation with NINO3, AAO and SOI (only for Shahrekord station) and EA/WA
indices (only for Kohrang station). The average minimum temperature was
significant with TNH, NINO3, NINO12 and NINO4 indices at 1% level and with
the EA/WA, PNA, NP and NAO indices at 5% level, and there was no significant
correlation with the AAO and SOI indices. The highest correlation coefficient was
related to TNH index (0.724) in this station. In Shahrekord and Brojen stations, the
average maximum temperature correlation was significant with TNH, NINO3,
NINO12, NINO4 and NP indices at 1% level and with EA/WA, PNA and NAO
indices at 5% level and there was no significant correlation with the AAO and SOI
indices. In PoleZamankhan station, the average maximum temperature correlation
was significant with EA/WA, TNH, NINO3, NINO12, NINO4, NAO and PNA
indices at 1% level and with NP index at 5% level, and there was no special
relationship with the AAO and SOI indices. Results showed that correlation of
TNH index with the average maximum temperature of the stations had the highest
positive value compared to other indices. The NINO12 index was in the next rank,
but its correlation was negative, and it is understood that the occurrence of this
index has caused maximum temperature in these stations to decrease. Also, AAO
and SOI indices have no significant correlation with this variable in the stations.
Also, results reveal that correlation of TNH index with average minimum
temperature of the stations had the highest positive value compared to other
indices, and the lowest correlation was with Lordegan station and the highest was
with Kohrang station. The NINO12 index was in the next rank; but its correlation
was negative, and it is understood that the occurrence of this index caused the
temperature to decrease at least in these stations. The NINO4 index is also in the
third place, with the difference that, like the TNH index, it has a positive
correlation in the minimum temperature. The AAO and SOI indices have mainly
no significant correlation with this variable in the stations. In Lordegan and
Avergan stations, the average minimum temperature correlation was significant
with TNH, NINO3, NINO12, NINO4, NAO and PNA indices at 1% level and with
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EA/WA and NP, NINO3 and NAO indices at 5% level and did not have a
significant correlation with AAO and SOI. The highest correlation coefficient
related to TNH index was 0.726 and 0.702 for Avergan and Lordegan stations.

Conclusion: In this research, Pearson's correlation was used in 8 meteorological
stations in Chaharmahal and Bakhtiari province to investigate the effect of
teleconnection indices on extreme maximum and minimum temperature values. In
general, it can be said that the teleconnection indices have an effect on the extreme
temperature values of the studied area (some have an increasing effect and some
have a decreasing effect on these variables). These findings can be used in
predicting these extreme values and preventing possible damages to agriculture
sector and vegetation. Also, considering the role of temperature values on
evaporation and water needs of plants, the results can be used in drought crisis
management.

Cite this article as: Ghorbani, A., Yazdani, M. R., Rahimi, M. & Dokhani, S. 2024. Investigating the
relationship between the extreme values of temperature parameters and teleconnection indexes (Case
study: Chaharmahal and Bakhtiari province). Climate and Ecosystem of Arid and Semi-arid Regions, 1(1),
184-197.

© 2024 Published by Semnan University Press.
https://doi.org/10.22075/ceasr.2024.32621.1025

\AF



0L 5 L3 e b sla bl d slie o LU oy

by Yo
290 M Wigw S >l b obo S golhl v palio ww LUyl sy
(Sokise 9 Jbraslez Oliwl 153590 adli)

f@lﬁ-b &AL;..» jrkf“f?') BV L*Y LS"JJi L.é) oo c\ ‘5:\.',5 do)

o@‘: gwl.'..&ﬁ‘,s 0 ASES s 4&‘3}3\.3\,’.3 o}; ‘6)'),\.:.5 wu‘}h —;.'JI @L’w C‘f.}:‘."’"" 4.‘.'..55) J.,A:r.‘.'.\‘ '@lé -\

b‘ﬁ‘ Oleww Olcow &Sl ‘wuﬁjs IRCEH g&‘b)ib.lm’ e}; s)L:»i'J‘: -y

O 1 cOloms (Ol oSS ¢ gwlids 5 48 0 ASKiSNs ¢ 23 5Ly 0 8 ol —¥

O‘J.’.‘ ol ol Nt (Ol (a_,l.ﬁ 9 N GLA 0SS ‘5J|;};59j 9 c"Jo 4‘9; Sbsbwl-¥
m_yazdani@semnan.ac.irc J g odms ¢ o

b g 005

Jlas Sl

AU Oler ile bl s olsasol la bl o Sl e s 5l s S idn 5 Al
ke Sl L prmlin DML I35 o @Bl (G eslia s Lo past dalT S L a2l
S Sas il Lgs LS g e 5l e) Slaetern ST ramen 5 bl sladyl b ang
Ol 53 I 5 JBlas) Ls (g sl 555 5 L lasSl 50 Olse s il iasn
el ol 5 Joee sl

s Ol (655 0 S Slin S gla s e Sl ol 5 el Ol tla g, 9 5l e
R oS e wbogy 93 anla e &S Sl S SOL T s Gl S gladlad Sl 55 s
0593 b Okl 3 Sty s ol pn oSl A Sl (G (pl 3 3580 o gmime O3S 5 350l
Wl b s o093 ol b Ghigmuss ot le Ve 51as S eslinad (ITFAANTSA) Lo Yo (gLl
o 02Ul O gy (St o o Sl ealined L (Bl (g sl

i el ST slos ke U TNH [astls Soevan 45 das oo 0L ol oo o sl
35 NINOI12 axls 50 i 45, o3 .l o3 e 5 axiils s ls plo b Wld s 1) s
S gles s 1S b el ol 5y oS ol me ol @ s e3 g e O Stees Lol Lol
ol b ol omn Siman 36 Gites SOI 5 AAD sla asls (pioman ol 0l LaolKayl ol 3
bz 5l U TNH asils Soes o 5L o8 das o 0L ol o) 2 ilos g LnolSal s i
Lol Stan 508 5035 e 5 azdls b asls L b old 53 1y Jliie ozt Lol f3las
Ll 035 NINOLZ 2Lt 55 st a5, 55 el 035 K58 olSal L OF 0 2y 5 05 olSas
Rl 03 Blis Gles 0ad a8 ol Gastli ool 550 65 Sl e a4 s e3 e OF (Soeres
TNH oxls asles o8 Colis ol besyls 13 o s a3 55 NINOA ol il sis baolSa|
S 86 Gtes SOl 5 AAD gl asli cpimmen 35l Blas glos 3 Cote  Steas
olos g LaolSasl 3 kte ol b (gl e

5 Sl gles g oslie 595 5l Wae Gl etls S0 s Sl Gt sl 5o 16 S doe

VAV

Tl &_,;

\?'Y/'Q/\q C,ﬁLLJQ GJU

VEY/RAUNO 1l g

s bl
93 3 L s

Los > slis
VS

Sl 5 Jbmesler Ol


mailto:m_yazdani@semnan.ac.ir

VEeY QLM.AJJI.:L_:' A d‘)Lm..\.:J Al de p@?W}&}&bLﬁ Q@)Lﬂf}jrﬁl}l

g erme 3 A eslinal (olasn 5 e sler Okl 53 wlidlse sl A 3 O gy Staned 1 3l
F s o5 IS 5L adlae 50 ailate glos gd pslie  (Shgm s e als &S CiS Ol e
o) ot 0> NS e sel sy ls il b pze ol el b s s il St
28 R bl spse ALS RS 5 G5slS s et Sl 68l 5 e olis
St Ol s o ke o WIS o S OIS ol 51 5 s g s olie 38 4 57 L oppmns

el eslital 5o

bopbes bl o pslie o BLIS gy 00X L (GlEs 5 ey ) p o o (Gl sl
Sisaas g S Gble OB lup s 5 @bl (ool 5 lwa)lgr Dll 153,50 anlllan) Hgo 5l Ky sla e ls

NAVAAF (O
https://doi.org/10.22075/ceasr.2024.32621.1025 Olia &S0 150

dadie —\
e slagisn 4 Shlst 5 ol OF 5 53 5 002 e DS Ry co e OSSO0, L
Sty dalgr s Ol s oLl Sw5 s alpma 5T 5 638 5l slatl 5 cansdama (s3sleS O
sl Qlgb 5 o JLSist il il 5 g ol sdm mls (OIS ety ol S e e
oS Sl Gl s ladlane wlde 53 Bl Ol s s s 5 Sl e A E .(Lashkari et al., 2015)
S5l el T 5L 5 G s i SR a5l s IS 00 G Ko lasligs 4 e (oS Bl
s Wl e 5 0350 35 e domn ke 53 1 (st (slasly 55 A a5 T e 35S 5 L JLSCat 113
Gl o ol akes 51 Bl o glaslt sy O Sl andlas ey 13 30 o 1) Lol bl s s i
S 53 LSl 5 bassml s JLSis 57 fw il et NI R U SRR
Yazdani and Zolfaghari, ) cl 138 36 Of sl cu e 5 Cosdas (b e ($35LES Al ikt
GOl > 5l b ISE 5 e Gla Sl il a0 jamie Sl ekl b pdb ek Sl o sl i3 S Bk 512016
S s oS o NS Ol s ).<JL:; 035 3 Ligw sl Sl ) Coline gloy sla julide ;3 &S Lgd o (e
s Slasedd 53 Laslsg, a5 Camdge 5 LS s (300 s 801 5 dams e 5 Tslsg,s 5 s zls!
SIS s edd Ol bla bl s O Rassy 5 (pitons ax 5 comse bipastli ol (NS Olpe LIS e
Sl 1 ale ollS e 5 s Glagsrsaal b sl ol Ogol g Lamms 575 S m ol oot
sl S es s S oly (Y2 YY) Allan 5 Craig(Liuetal., 2023) 12 ps o Ctons 5 iosle 25 BV ES PURPRT
Ll g3l - eleas! Cilises sla_ise p lamie 5 lans 5 0Vl Sl ebde 53 Tiasol 4 s el 5 bLs )l
5 b gboley » (AO) s Oluy il aadlles L (Y41 ¥) Jafari Nadoshan 5 Omidvar . ,138 o 5t g5,5les

1- Global warming

2- Storm

3- Hail

4- Flood

5- Atmospheric wave pattern
6- Jet stream

\VAA



‘JbK.«AjJZLDB,Lw-I &méuﬂ\)g»ﬂ;uﬁmb%lwﬁ

St 3031 53 had Sy slags ju 53 Laesls 5l 6,8 Ske Sl eslinal b 5 (635 0 Olpl 53 Oles Jad S30L
Oliss 53 AD wlod o ls ome daly €S 5 ol 288 Olpl S5 55 o Olegh e 5B 45 ol 0L
Gl 56 (dosily & Sodesls S 51 Sl elie (21530 L oS Wlazils Oly (YY) O as 5 23ma8e 5,105 5 4
Sl s =yl o inar e la) MED o8l QUS55 5 dilion SRl (ulidlon JLSat 6535 5 oS
ks 13 s 50 1 OLpl @Bl 555 5l s S S i (Y\A) 0l es s Gholami Rostam .l (s
Sllas 1oy YA 3V L 5 o Slles s NAO Lastls 5 g5, jtim S a0 S 3l olis gl i =l
oY crmar A3l s Sy 5 NAO jasle 5 5l 0l ol 5yl SOLES s ey el ool en g
Lpdgn 5558 5 JeSas 5 Jlos Comse i o a5 LY 5 sl ey 53 108 50 0 5550 55 45 il S3 4,
ik 4 glailans s 5l L gl S Ol 3 S W58 Ol (Y1) OLKes 5 Yang .sjls 555 oL Gl
el gline Ko

e slos gla sl 5 i Sdbl Oley st U Olge cou iasn ,s (Y4)Y) Salahi s Hajizadeh
Sy O 55 5 Uy (Stomad s Sl oalital b Ol J Olial slos 5 20l it 5 bl o L3I
e le bocate Uy sl bes 5 3L b rde (S Jle s lacle o3 Jled bl asls oS sl s
6L S e 53 5l Lge alaly (Y010) 0L s 5 Ghavidel .ol ks o 5 25 5 5 35, S Jlo 5 5 JLSas
Aoy Dy (Sterad ok 5l e3lizal b 45 ol 0T 51 Sl s s S aalllan |5 Ol Bl (slales 5 3 —Jles
5 e 3B s Les uiAijjh:;‘«S;)l; Sy 5 —dled by S L Lol Bl du"&ﬁr‘—‘j‘:“‘“ﬁ)b@“
S8 USE 53 s 3l Lsm S il (Gl KT L (Y910) O Kan 5 Atale s ool e 36 53 Loy 53l
ool o 5 o an § 80 Sty g ozl VY (glos Javs e 5 ST ¢ 3las 5Ll b cOlgiaool Oliwl glos &l i
b e 3 Jlsbae (Somad il o Olghool Ol 53 Jlot ol Sl Sastls (55108386 Sl ot 0o S
Zwiers 5 Whan .ueils i ufw.a baole sl 5 A olis ads5 obe 5 Los lawgte 9 jle obe js Sl (gles
5 estizal L (ENSO) 5 (NAO) Jlus (bl sla ol 5 Jhs Gl 00 53 Sl gla il w adaly (Y41V)
oS s oL sl s sls 13 (g5leans 3,550 |, (CANRCMA4) 5 (CRCMS) (RCMS) (glaidais ol s sl (sladts
e b o s 5 JalS NAO jasls e 5U s gy Jleal b Jled Sl G5 55 s 5L
s =l L3 5l es 5l L S la st ls Sl esliad L (YA Kes 5 Yang .l il 3INAO
Gl sl asls Sl astizad L (YIA) OLSan 5 1ok 3503 355 Sls gme alasly o513 - 2 (ENSO)
5 LY el bl il Gl Olpe &5 ddls O3l albtagy ad s o) b 5 bs sla bl » a3 Sl Lsy
Dol 3ol pen 2L 0L S

b s asle @l 815 Jlr ahde i 55 68 ol Ol s IS 51 Ao s S sl b 5 Jbresler Ol
Gl s 3 4 (md e s S Coale e als el 3 1 58 ol L I W P e R
- o omlin L 3L hls bl l 33 8 e baailaler sl L ads 5 5 pms Comge 5 axdls 13 1l e osb e
o a5 by Sl saednls 5 00 S slailiags Gl g SYs5 e kiS el cadlane l 3L
5 o Vlpkn Sl plasl o (S e OO Conlin (o Cmdge 5 el Olis 0351 oS S V5
e glaion  dilg e bos (gd (sla oyl 53 ks LS o el 1) Ao ys 00 B YO Oljme 4 43S o Vicow

C;;-Lw‘uﬁjlﬂ)‘.J%Luw}\::)l:;s\)é))jujfgfwﬁW}g]cu@ﬂ.ujo.)y)‘fﬂsb Wﬁ\

VA4



VEeY QUMA)}J::L_{ A e)l.o...f: Al (JL& QQ?W}&»&LA Qlf)brfjmﬂl

Ll Ll S addaie LM g So e L3 Klg e bes g slie b s Sl Wgn a1 51 S bl

(Y0 OL,Kes s Mahmodi)
5 bl Okl s Lz gt puslhe 55 5l gy laastls (S b o) G cnl plnil 51 ol Gt
Sl Sl e s 3,8 15 e Ol e 5 Ol eliied 350 15 a Gl ol Bl e (5l

3y Lol e

\Aufbj)‘gb‘y—'f

adlas 5 g0 adlae \-Y
¥V el 5o, 5l 5 asde i Ol 655 0 DO Slia S la iy e Sl ol 5 bl Ol
C‘J‘iffujf:‘ Wids Y8 a3 0) U aads Ve 5 as 5 T4 lslas Jsb 5 435 YA 5 e a VY U aids 4 5 4o
RS b s s S S0l S ol 5 Jlomeler Ol () JS8) ol e s lS VPFYY L sl
ol 5 dbeajlezr Olal 53l o Csmme WO 5 2550kl s O5ES e Wb, g aeda e S

.CMN\)j.ngTM)J\' J‘ﬁbemwﬁt

Ges g, Y-
(\ Jg.:') Jﬁ’; eJLQ.\..N‘ (W’Q/\—W’?/\) 4.“...« A\ 6)LAT 092 L: QLZM" DL &:\:JW L;.NL\...:"}A a&...{‘ A )‘ gL}:.E:-J Lﬁ-‘ L

ol 0 oé)‘jT oslaal 380 L;LADKZMQN‘ Olasin ) J)J.?- BE

; \'g il
' —2 <
7 y i~
R B i o
W\
lﬂ 1
L Pt
s
'q /
5
2 {
"\ P .
R {
N \ N
=\ a8
\ = i ‘
o —y f ;
AL -— \ E w E
L e e H“‘*-.\____x_ _7‘:;\ !
~) — s
/ \“‘\-\__ -
S~ ;_/\\ A \ —
— \-\"-. \" E 1
\*-\_\\’ s 0y e
T
v i

e solKisl Comdge 5 (g5bite 5 Jlwe g Oliul all N SS

Fig. 1- Map of Chaharmahal and Bakhtiari province and the location of selected stations
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Table 1. Characteristics of the studied meteorological stations in Chaharmahal and Bakhtiari province
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Station Type Longitude (E) Latitude (N) Elevation (m)
58550 59 pleds
M S5 A5 56°-50 32°-53 2157
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Table 2. Linkage patterns and studied teleconnection indices
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Row Index Symbol Row Index Symbol
1 Eastern Tropical Pacific SST ~ NINO 1+2 6 East Atlantic — West Russian EA-WR
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Multivariable Enso Index MEI 8 Antarctic Oscillation AAO
Pacific North American Index PNA 9 North Pacific pattern NP
Southern Oscillation Index SOl 10 Eastern Tropical Pacific SST NINO 3
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1- Pearsonian correlation
2- Covariance
3- Variance
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Table 3. Pearson correlation results for teleconnection indexes and Tmax

oK
Station ool
o8, o plal TR Ol J S5 55 4 K 248 o8 ) Index
Avergan EGheis  Brojen  PoleZamankhan Dezak  Shahrekord Kohrang Lordegan
-116" -117° -126" 1417 -0.115" -0.123" -133" -0.123" EA/WA
7107 0.728"  0.718” 0.730” 0.732" 0.723" 0.691™ 0.715" TNH
-0.062  -0.060  -0.057 -0.050 -0.065 -0.059 -0.054 -0.063 AAO
121" -128°  -136" -0.130" -0.126" -0.138™ -0.126" -0.132" NP
-199™  -2027  -182" -0.143™ -0.176™ -0.182" -0.232"  -0.192" NINO3
-6337  -638"  -615" -0.573” -0.614™ -0.614™ -0.6577 -0.6247  NINO12
0.280"  0.2737  0.272" 0.262"” 0.274" 0.271" 0.276™ 0.276" NINO4
-131° -130°  -0.133° -0.156™ -0.135™ -0.132" -0.1367  -0.139” NAO
1427 1417 0.129" 0.147™ 0.137" 0.128" 0.129" 0.141" PNA
-0.056  -0.044  -0.036 -0.028 -0.045 -0.044 -0.042 -0.045 Sol

Ao ) e 53 s ne Stsen s (4053 O prlas 3 I3 e Stes

*Correlation significance at 5% level, ** Correlation significance at 1% level
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Table 4. Pearson correlation results for teleconnection indexes and Tmin

Ko oaLs
Station Index
N N = 22 obsley S5 35 4 K258 085 )
Avergain EGheis Brojerl PoleZamankhan Dezak* Shahrekord Koh rang Lordeggn
-0.114 -0.102  -0.105 -0.096 -0.114 -0.074 -0.114 -0.118 EA/WA
07267 07307 0.727" 0.735" 0.730" 0.721™" 0.744™ 0.702" TNH
-0.065  -0.061  -0.062 -0.060 -0.057 -0.070 -0.073 -0.055 AAO
-0.113°  -0.116 -0.135" -0.109" -0.120" -0.133" -0.126" -0.125 NP
-0.146"  -0.128"  -0.095 -0.049 -0.059 -0.095 -0.157"  -0.160" NINO3
05937  -0577" -0.542" -0.502™ -0.511" -0.533" -0.6087  -0596"  NINO12
0.2877 03047 0.2977 0.327 0.312" 0.281" 0.295" 0.295" NINO4
-0.140"  -0.129° -0.122° -0.111" -0.131" -0.112" -0.128" -0.143" NAO
01397 01387  0.124" 0.118’; 0.127 0.107" 0.120" 0.143” PNA
-0.053  -0.073  -0.064 -0.111 -0.071 -0.088 -0.058 -0.063 Sol
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*Correlation significance at 5% level, ** Correlation significance at 1% level
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