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Abstract: Under the background of global warming, West Asia has emerged as a prominent hotspot of land
surface warming. Observational records reveal significant long-term warming trends in land surface tem-
perature (LST) over this region, accompanied by notable interdecadal variation and substantial interannual
variability. Understanding the basic features, drivers and climatic effects of land surface thermal anomalies
in West Asia is of great practical significance for addressing climate change chanllenges. This article re-
views the recent studies on land surface thermal anomalies in West Asia. Beginning from observational evi-
dence, the article examines the associated atmospheric circulation variations and external forcings, and
then further explores the impacts of these thermal anomalies on regional climate, Indian monsoon and cli-

mate, large-scale circulation systems and atmospheric teleconnection patterns, and on climate anomalies in
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China as well. Nevertheless, the complex topography and high spatiotemporal heterogeneity of land sur-

face thermal conditions in West Asia necessitate further investigation. Critical research gaps include identi-

fying the dominant causes of LST anomalies, and the mechanisms of local land-atmosphere interactions.

Advancing the understanding of global and regional climate change through the lens of land surface thermal

anomalies can strengthen the scientific basis for reliable climate prediction.

Key words: West Asia, land surface thermal anomaly, land-atmophere interaction, physical cause, climatic

effect
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Fig.1 (a) Topography, and (b) linear trend and (¢) standard deviation of land surface temperature
in West Asia during 1951 —2021 based on ERAS5 data
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Fig. 2 Summary of recent advance in the research on land surface thermal anomalies

and their possible causes and climatic effects in West Asia
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U G Y TR A (S s T S A 2
] JE X PR AR 2 W S A B TOE BED B 2R X
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Fig. 3 Schematic diagram on physical mechanisms of anomalous spring land surface warming in West Asia

affecting Indian monsoon precipitation in early summer (cited from Yang and Chen,2022)
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WA RESAL AL B 5 20 B 5 (Hoskins and Ambrizzi,
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YR B X2 R 2 B B0 BE YR XCORT E-PE &
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A A 2s 5 | R B WY PG 0 200 AR 1% 1) Rossby I
TS5 . 2P0 200 7 & e e B i Rossby
e 15 gl A 55 (A7 2 g A 5K IR 25, 2008) 171 i 1 F) P4
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S H PG P I U ARG £ BE A P I AR S UL AR
{24 3 [ 7K 18 &2 (Zhao et al, 2014), M4k, P57
A A S Sl BE B 2 U A AR T AR 9 R
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ol v J2 A 3k e o 2L A B S 1 7 A B s i B B e D
i 5 B Jay i LA S I 26 ] 22 1 2 4E 45 7 AL
PR AR BIUE ) — A T 2R ] (Wang et al.2019),

DRI A OC A % (8] b A BRI 1) DX PR 3
Z (B AFAE 5 3 ) [ AH OGP 0 B4 HOR i A i ia
% 1) Rossby Ik %% 4] 4§ ¢ (Hoskins and Karoly,
1981;Simmons et al,1983;Li and Ji,1997), Ding
and Wang (2005) 42 Hj i It 2 Bk & 2= 3 BR 3 A ¢
(circumglobal teleconnection, CGT) {E g — Ffr B %
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PR A 6. CGT BN ER & % 4 1) 5 %
02 NI SV L VAR I AN A | NG O ol | > S iE @
W AR 2 iy |25 1 6 A 3 0 B bl . BE SR A
HLCGT 2B 2 RE 2 A, Wy AE AF— 2 9 200 20 A
i) SRP(Lu et al,2002; Enomoto et al,2003; Enomoto,
2000) 7] LA ¢ B AE CGT W) X 48 4 & M (Krishnan
and Sugi, 2001; Yasui and Watanabe, 2010; Zhou
et al,2019), HHEE X, CGT 576 W H X (9 K <%
AR VIR G . & A BFFEUE B X 4> P A T
PO 2 T 4T P XS 1] R 4% 4 (Enomoto et al.
2003 ; Enomoto, 2004; Sato and Takahashi, 2006;
Chen and Huang,2012) , BRIP4 W /4 4F 4 $4im #46 B
F CGT ¥ { (Enomoto et al, 2003; Saeed et al,
2011b). i, Saeed et al (2011b) %& B, P4 W |- %5
Reg 7K/ %ok it 184 5 5 2 AT 2 ARG T 3 i o ] B S 26
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& HE0E ) B 2 UK 3h J7 (Banerjee et al,2025), £ X}
P SIEREJSE 3 DX A 4 o CGT Y AR X 5T ik
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Fig. 4 Schematic diagram on physical mechanisms of spring land surface warming in

West Asia affecting early summer climate over northern China

(cited from Yang et al,2021)
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