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Abstract

In order to further study the influence of the teleconnection type on high temperature heat wave
weather in southwestern China, this paper uses the daily maximum temperature data from 148
meteorological stations in southwestern China from June to August 1979-2019 and the monthly
average potential height field of NCEP/NCER. According to the analysis data, the 500 hPa average
geopotential height field from June to August is taken as the summer average height field. The
natural orthogonal function (EOF) decomposition is used to obtain the spatial and temporal dis-
tribution characteristics of the high-temperature heat wave in the southwestern region, and then
to the East Asia-Pacific (EAP) teleconnection. The 500 hPa geopotential height anomaly field of the
typical positive and negative anomaly index year is compared with the summer climatic average
height field in 1979-2019. The results show that: 1) Overall, the number of high-temperature heat
waves in the southwest region is much more in the east and the west is less, and Chongqing is a re-
gion with a large number of high-temperature heat waves. 2) The number of high-temperature
heat waves in the southwestern region has an overall increasing trend. They have been increasing
in recent years but have not changed much, but 2006 was a markedly increasing year of anomaly.
Moreover, its spatial distribution has obvious east-west differences. It is a large-value area in
eastern Sichuan and Chongqing, followed by Guizhou and most parts of Guangxi, and the number
of high-temperature heat waves in Yunnan is low. 3) The interdecadal change of EAP teleconnec-
tion type is not obvious. It is mainly based on interannual changes. The large-scale circulation field
in the typical positive and negative anomaly years of the EAP index has obvious differences. In the
typical positive anomaly index year, the East Asian summer monsoon is strong, the position of the
ridge of the Western Pacific Subtropical High is north-north-east, and the intensity of the sub-high
is weak; the anomaly index year is just the opposite. The East Asian summer monsoon is weak, the
ridgeline of the Western Pacific Subtropical High is more southerly and westerly, and the intensity
of the subtropical high is stronger. The anomalous distribution characteristics of the EAP telecon-
nection type in the 500 hPa height field have a significant impact on the temperature and
large-scale circulation situation, which can further affect the climate in southwestern China and
the entire East Asia.
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Figure 1. Heat wave frequency distribution in southwest China from 1979 to 2019
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Table 1. Contribution rate of variance of each component of EOF analysis (%)
# 1. EOF & 5 2 A7 Z 5K (%)

IR 1 2 3 4 5 R E TR

EOF 55.5 53 34 3.0 2.6 69.8

Ml AR EOF J3 a8 1 o) B2 al s A Bl (Pl 2) 7 Hh T 74 R IX gl AR R SR — B
RRIE, BIRTFEXCHONIEAE, B 7 B, DU AR X AR I 1 0.1, FAd AR 73 X (A #R AT 0.02~0.1
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Figure 2. EOF analyzes the spatial distribution of components 1, 2, 3, 4and 5
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Figure 3. EOF analyzes the time distribution of components 1, 2, 3, 4 and 5
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Figure 4. Interannual variation curve and 11-year moving average curve of EAP
index from summer 1979-2019
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Figure 5. The composite difference of the 500 hPa potential height field of EAP index in typical positive (a)
and negative (b) years with respect to the average climate height field in the summer of 1979-2019 (the shaded
part in the figure indicates that it passed the significance test of 90% reliability level)

[ 5. EAP fE##1RVIF (), Ta(b)FEER 500 hPa I EEIFEFF 1979~2019 EEFESEFHSESH
HERES (BPRIBAZ AR D R REE T 90%EE KM EE ML)

4, b ERE
4.1. FELL
AR E VIR HX 1979~2019 FEHFEEIRMIR KA NH AN G, HHM T iR AR RS — Lk

DOI: 10.12677/ccrl.2020.94026 227 SAEARALTIF TR


https://doi.org/10.12677/ccrl.2020.94026

=
4

farey
=¥

FEARATEN, SR EOF 70l #r m i MR I B 0 AR, S 0 M 1 AR IE - PR AH G Y
(EAP)XH U R 3t [X el AR R TR 4 SO BEE5 R T

1) 1979~2019 £ERFk [ P4 R Hh X iR ARGR AR X BRI AR EL PR DU B 2R B AN Pt X, 3
RORAEAEBIMIIRER . 25 P A 2 R s X iR PRI D ARE 30 IRBLTR o DU Zt o s PR O it
8D, 2 hbuk R IRTE 10 IRELT o AT K, 7Rl X Enii R O A W e R IR 2 0 /b i s
I HLH PRI X O i IR RO X

2) PRI 1979~2019 4K AR ) iR IR EOF 3, 45 21 FL IS 1] A1 R F) 731 RS AE o
3BT A IV R X e R R R OB R A BRI 2 A, LR AR R IE AR A FE AN K, (H 2 2006 42
BRI 2 R H Ry i HL A TR A BT IR R PYZE SR, A DY) R B AT B PRI X O A X, LR
STMNANPERE X, = iR AR D . il R IEAE S (8] A L B A B R 2 R, T
AERDINS ] THUE . SURAMNSAT NEZ TR N R LR . R X e+t o242, [
A AL . fg. @, CPEEZ AT, JEHBRERERR, REREERAIRR AR
PR

3) EAP BEAH R I FARPR AU ANIT &, FL R B AR B A O 1 . EAP FREUILRY I 4757 H AR (1K
REZA G BA R RIS, SR IE SRR SR A, RS R tX , A P i A 3 v 2
S IR ALy, BRI KRR, PURRE] A2t AR, HImEEuss, S s w48 5 W)
TFAR S, SRE TR I T AL S A R SRR, AR 2R b gs,  (H P KT e 1 e i v
v, HBREZEGE. M LT E bl LU B EAP REAHSSALLE 500 hPa i B3 (57 5 731 W 6 i) B2 i
TR AR R IR LS A m] 5 5o 3 7 gt X DL S BEAS AR FR A fk

42 GENEESRE

MASSL ) — ZRFUBEFE AT B T A 21 1979~2019 4F 3 [ 78 F b [X weifil PIRIEU I B AR RFAE . 2130
= PP REAH SR A AR PR AT AEAR PR A AR AR B I 2R TE 07 57 5 R 2504 1 500 hiPa i 4 i £ 17 K 73 AT RFALE
B I TR S PR, ASCAE R M TR - KT (EAP)REH SRR U g 3t X il AR RS
IS, BOA T HARIE R R (AT - BB BRIE - RSP A RS ) R o I HOd BEiZxs
EAP 5 173 (B 4584 3 M AERERIL 45 LA Sz EAP 3 ] 7 R b [X IR B AR I LA T IR N 7L o

E&WHE

[ R S 71K (2015BAC03B05) «  [H 5 5L I H (YBGJIXM(2019)04-01) Rl # 5 B TAE K2
KEFAEGIHTIZRTHKI(201810621168) 3 #F

SE 3

[1] Karl, T.R., Kukla, G., Razuvayev, V.N., et al. (1991) Global Warming: Evidence for Asymmetric Diurnal Temperature
Change. Geophysical Research Letters, 18, 2253-2256. https://doi.org/10.1029/91GL02900

[2] Mantou, M.J., Della-Marta, P.M., Haylock, M.R., et al. (2001) Trend in Extreme Daily Rainfall and Temperature in
Southeast Asia and the South Pacific: 1961-1998. International Journal of Climatology, 1, 269-284.
https://doi.org/10.1002/joc.610

[81 RE&KH, sk &4, 2% JF 50 0B ARG IE R L2 0], RS 4, 2013, 32(6): 1720-1728.
[4] EMSEE, B4R P PEILLT 45a KM mhil ST S XA I A 2 [3]. Vb, 2007, 27(4): 649-655.
[6] K&, BRER, L WA A AR X A A S T A I S AR ARHE[T]. E AR 9 T 244, 2014, 23(2): 190-197.
[6] W%, R, REAKR, %5 HE TR SRR 500 hPa it H[J]. R FHL, 2008, 35(6): 776-780.
[7] Lau, K.M. and Peng, L. (1992) Dynamics of Atmospheric Teleconnections during the Northern Summer. Climate, 5,

DOI: 10.12677/ccrl.2020.94026 228 SAEARALTIF TR


https://doi.org/10.12677/ccrl.2020.94026
https://doi.org/10.1029/91GL02900
https://doi.org/10.1002/joc.610

=
4
48

140-158. https://doi.org/10.1175/1520-0442(1992)005<0140:DOATDT>2.0.CO;2

[8] Efity, Faate. M DU AT FEIRIR BT 5 i o AR 2R R e XU W UM AR 22 5[], KURHEE, 2006, 30(5):
977-987.

[0 ZRE. BARKMBESIHEW STMEACGE ) [M]. dbii: S5 iR +L, 2007: 325-347.

[10] FLEH, @M, Eig=. S RAIEREE S EM]. dbat KK R, 2010: 91-95, 397-427.

[11] skete, o R R 20 IR 25 ) 0 AR REAIE S LR R A F2 [D]: [ A1 5], 220 220 K2, 2015.
[12] BN, 5| Aadk E R 225 0 R WS A 5 8 A O S L ot 7L [0]. KSRk, 1990, 14(1): 108-117.
[13] #ZEEdt. RIPEZERFH KA IATEM <& HAT B E R K RIm]. A58, 2009, 29(1): 46-51.

[14] TRk, MREFAR, TEREIE. 7R3 ZR XA bR i L L SR AR K B 0 R[], Hh3E 244K, 2008, 63(7): 751-760.
[15] W, =, RIEE RIS TR RO bRARA ). RHFEER, 1999, 44(4): 421-424.

DOI: 10.12677/ccrl.2020.94026 229 SAEARALTIF TR


https://doi.org/10.12677/ccrl.2020.94026
https://doi.org/10.1175/1520-0442(1992)005%3C0140:DOATDT%3E2.0.CO;2

	Effect of Teleconnection Type on High Temperature Heat Wave Weather in Southwest China
	Abstract
	Keywords
	遥相关型对我国西南地区高温热浪天气的影响
	摘  要
	关键词
	1. 引言
	1.1. 研究背景
	1.2. 研究现状
	1.3. 研究意义

	2. 资料与方法
	2.1. 资料概况
	2.2. 研究方法
	2.2.1. t检验
	2.2.2. 自然正交函数(EOF)分解
	2.2.3. 合成分析


	3. 研究结果
	3.1. 西南地区高温热浪次数分布特征
	3.1.1. 定义
	3.1.2. 高温热浪次数的空间分布
	3.1.3. 西南地区高温热浪次数的EOF分析

	3.2. 遥相关型对高温热浪天气的影响
	3.2.1. EAP的年际和年代际变化特征
	3.2.2. EAP典型正负异常年定义
	3.2.3. 东亚太平洋遥相关型(EAP波列)的影响


	4. 结论与展望
	4.1. 主要结论
	4.2. 存在的问题与展望

	基金项目
	参考文献

