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Abstract A comprehensive understanding of heatwaves is of great importance for making scientifically-based
emergency plans to reduce their consequent disastrous impacts. Based on daily maximum temperature observations in
summer over Hunan Province during 1960—-2014, the spatial and temporal distribution characteristics of heatwaves and
the possible synoptic causes are discussed. The major conclusions are as follows. High occurrence frequency and intensity
of heatwaves are commonly observed in eastern Hunan (near Hengyang Basin), while heat waves are less frequent and
with weak intensity in western Hunan. The areas affected by heatwaves are expanding and the intensity of heat waves is
also enhancing, whereas the spatial difference in heatwaves has narrowed. The heatwave frequency (intensity) displays
obvious stage changes, which decreased (weakened) before 1980s but turned to increase (strengthen) since the 1990s.

After entering the 21st century, more frequent and stronger heatwaves take place. The analysis of a heat wave event with
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extremely high temperature showed that a stable and strong western subtropical high with its position shifting westward

and northward, eastward extending South Asian high, and strong and persistent downdrafts are all favorable for the

occurrence of high temperature in Hunan.

Keywords Hunan Province, Heat wave, Frequency, Intensity, Cause
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Fig. 1 Geographic map and distribution of meteorological stations in Hunan Province
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Fig. 3 Spatial distributions of linear trends of summer (a) heatwave frequency, (b) heatwave days (d), and (c) EAHT (°C) in Hunan Province during 1960—

2014 (A represent stations where the above values pass the 0.05 significance level)



R
752

H

Climatic and Environmental Research

Bowto 22 %

Vol. 22

AICUE H, R4 X s RO AR . H B 3%
FBURI BRI ) A (sSEg), DS X
B GRES) e (R, XM %X
AR R A ZE R, AR R
S R ] 18 2y N1 L P B 077 7 T v e | N e R v
X . S 2 xR R, X e X iR HOR A
AEBRUCA RERSS s S E A X A
TR R B — K IH—MR N AS by, x4
Hi XN TR RORAE X (B 2). s 2, S8
FE BRI Sty g1 5 A T R PR . i A 5
[RIHBDX, T S 9D R B 3l 55 SR 22 AT il PR
WK RIERRR X, XA — e R R 4E N T
AR ZE 5 AHAE, IR hn sk s> ka3
AN, AUDBOUA S 5T R A .
3.3 KHEATLHHE

Kl 4 45 tHal 55 471 g B 2138 sl ORATIR
el VIR B R e AR I D AR i 2k . AN
FAT LA, S FH AR AR —8, B Aemn
WAL S, A 1986 AEFITIAF I S FARAE .
1z H Mann-Kendall #5567 73 516 3 AN I (8] 3 21 64T

SRR, BRI BN AR R I B 5 AR A, RAE
1986 4EFfHIT, UF fi£ki@id 0.05 3 A K (B mE ).
PR, ARSCLL 1986 4E 7L, AT a9 B a] 4]
AT BG4 sEg). 1986 421, Wl
LA TR PRI . H 8, A R 23 )
152 . 12.5d. 202 °C, I H =5 B
b (59 s 1986 T2 )5, LAY iR AR
W B iAo 1.64 k. 133 ds
243°C, JFH=#FWREEWL GiR) B@R.
F545 (2013). BEERZE (2013). {HII45E (2016).
TEIUE (2016) b4, bk, Kb, KiT
IBEE AT il R 70 A1 45 RARAIESE, 20 el
80 FEARHIALLG, il AGRAT I 11 2 4 i
P, WEIONA, mEPGR X RARLRAIE, 5 20
Al 80 AFAUE ARG L H —E RN (4
M54, 2010; TS, 2013; 2E0UAEE, 2015).
WATFFONA, W SR AR X AR, 5
UG, F T AR e . T R U B A
N A FACHE TBCERE 386 0T 51 R R 3 T B N AT
PR (H o5, 2010; fHIH4E, 2016),

3.5 T T T T T T T T T [
R,=—0.21, R,=0.40

EHIRBIR

_\I%J_

35

R,=—035, R,=0.37

EHIR HHd

=

1990 2000 2010

F4

0.0 1 1 1
1960 1970 1980

1960

1990 2000 2010

FE4r

1970 1980

80 T T T T
70:
60 -
50+

40 - T H

BA MR C

30+

[

20 i
10fe

‘.b ::,,'... -.'

o e ©
1 .I .l 1

T T T T T

- @ PI4EE
— SRR L

0 1 1 1
1960 1970 1980

1990 2000 2010

F40

K4 1960~2014 SEWIF A P () il ARIIA. (b)) mill#WR IO (o il A8 L2
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