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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. 2023. 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.
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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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Table 2. Linkage patterns and studied teleconnection indices
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1- Pearsonian correlation
2- Covariance
3- Variance
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Fig. 2- Annual average minimum temperature changes in selected stations (A)
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Table 3. Pearson correlation results for teleconnection indexes and Tmax

NEC
Station oa=
R Y L ol Jy S50 25 4 K8 o8 ) Index
Avergan EGheis  Brojen PoleZamankhan Dezak Shahrekord Kohrang Lordegan
-.116" -117" -.126" -.141™ -0.115" -0.123" -.133" -0.123" EA/WA
.710™ 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
-1217 -.128" -.136™ -0.130" -0.126" -0.138™ -0.126" -0.132" NP
-.199™ -.202™ -.182™ -0.143™ -0.176™ -0.182™ -0.232™ -0.192™ NINO3
-.633™ -.638"™ -.615™ -0.573™ -0.614™ -0.614™ -0.657"" -0.624™ NINO12
0.280™  0.273™  0.272" 0.262™ 0.274™ 0.271™ 0.276™ 0.276™ NINO4
-.131" -.130" -0.133" -0.156™ -0.135™ -0.132" -0.136™ -0.139™ NAO
142" 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

Loy ) o 53 s e (Saecas s (Lo )3 0 mhave 53 I pme  Soan

*Correlation significance at 5% level, ** Correlation significance at 1% level

o 03551 Og i (Steor (a5 3l oSyl Blus los Jas gro U 3 Sl gy sla el o alaily & Jsd
NINO4 NINO12 TNH (sls axls L Bla> (glos Lo 20 ¢ o ool ol 53 codal Csa EE ol el
Gl parli by ol ea g Jls sne Lo )3 0 w5 NAO ;5 NINO3 (sls axli L 5 Aoy SO k- 2 PNA
L Bola slos Lawsze OB 550 5 085 ) laolSany) 55 .ol il ol alaf, SOI 5 AAO NP WA/EA
WAEA gl arli b 5 dos S mlaw 53 PNA 5 NAO NINO4 NINO12 NINO3 TNH (sl 25l
2l (gl e Siuen SO 5 AAD sla axli b s ol o35 Sls jms Lo yn 0 = > NAO 5 NINO3 NP
035 083 ) 5 08 5 glaelKal lp VY 5 oY Ll s TNH [axlis @ by o Sted o b op id ol
Loy doss S o NINO4 ; NINO12 NP TNH sla ,axla b Blas sles Lawgia o5 o] 55
SOI' 5 AAD NINO3 (sls jaxli b 5 el 035 Jls jxe Ao y5 0wl )3 NAO 5 PNA WAVEA slbe axls
TINH le asls U Blas glos Lawsie 35 48 5 Obiles b ool 55 ol @l (gls jne  Stoan

(Ol Js oKl gl Lis) SOI s NAO PNA NP gls ol b 5ty O e 2 NINO4 , NINO12
WAEA 5 (55,45 oKl sl Liz) SOl 5 AAO NINO3 (cla ,oxli L5 o35 Sls jns doys 0 e 52
5 NINO12 (NINO3 TNH (sls jaxli b Bla= slos Lo 5o o558 oK) 3 ol a2l (5515 e (S
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Table 4. Pearson correlation results for teleconnection indexes and Tmin

Kl oals
Station Index
0,0 o plal oI ol b Sy 55 4 K jp 58 o8s )
Avergan EGheis  Brojen  PoleZamankhan  Dezak  Shahrekord Kohrang Lordegan
-0.114"  -0.102 -0.105" -0.096 -0.114" -0.074 -0.114" -0.118" EA/WA
0.726™  0.730™  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
-0.593™  -0.577" -0.542™ -0.502™ -0.511" -0.533™ -0.608™ -0.596™" NINO12
0.287™  0.304™  0.297™ 0.327™ 0.312™ 0.281™ 0.295™ 0.295™ NINO4
-0.140™  -0.129"  -0.122° -0.1117 -0.131" -0.112" -0.128" -0.143™ NAO
0.139™  0.138™  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
Ao ) Cla.wﬁjl;dwwe:«‘-eze sy 0 cu,ﬂjg)\admwese
*Correlation significance at 5% level, ** Correlation significance at 1% level
S wom L
93 Osr . St 3l BBl 5 ST glos gd> polis 5 555 31 Wism sl atle S s 6l cGaios ol 3
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39 4.:.:"3 Lﬁuﬂ-u j)L..u L: wL\.; L \) )\.,Liﬂ g)‘.’.j:":"'” LA@K:.M{“ )L'S\.l} LSLAJ wﬁ:hﬂ L: (TNH) Jm °j§’°‘ﬁ'.’ LS‘°)L>-
)jj.;«Sg;M\r}@uu{lm)uywJui.wb\«wla;leNOlz uﬂ-uﬁdmujjhw\eéfw
LS;W 236 Gues SO 3 AAD b axls ool ol Las K| gl s Sl gles OUd reS Cel estla o
sl &“KJQAQTNH yuwﬁ)m\sﬂs& ol cl.u s Lles o ool 03 el b6yl s
o8 ) o&ﬁ\pofﬂwwwsuﬁw,ub ba o ls sl b b3y ) Slade o 2l m@tﬁ»
M}@\WQTMM‘ ;abeINO].Z uﬂ}uﬂdwﬁjjb w‘obf&ﬁﬁo&i‘buiu{f.&@j
)bj.; NINO4 u.a:-u RGO I W L&oKSM..L‘ u{l BE JBU&- dLaJ QMJZASC,&L u.a:-u U"‘ BESY] S ol CW UJ\
Syl iomen sl BBlas les )JWMTNH oerlh iles &S sl ul Lol Sl 3 o A5
Sl ls & S Ol 5 e g sama 53 iles gy LaolSanl 3 yite nl b (513 ome (Saeen L36 Btee SOI; AAO
gl el J:.,L? P s el J..;U P9 ed )Uff}b adllae 5,40 dibie glos (gd> slie b (SUsm )90
o g Jeie Sl F R Co RN R v ] o o> Nl e ool s @Lﬁ Alails s e
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