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Characteristics of Continuous Heatwave Weather over the North Area

of Hangzhou Bay and the Connection with Urbanization

LU Chenli FAN Xiaohong SONG Wenying ZHANG Xuehui
Jiaxing Meteorological Office of Zhejiang, Jiaxing 314050

Abstract: Since the year 2000, continuous heatwave events have some new characteristics, such as high
frequency, long duration, broad influence, strong intensity and high extreme temperature. Analyzed the
four times of continuous heatwave weather by use of the NCEP data and synoptic meteorology method, it
was found that continuous heatwave weather over north area of Hangzhou Bay seems to appear under the
intense warming by descending drafts and clear sky radiation, which is due to the powerful control of the
subtropical high with ridge line strengthened up to 30°N, and high and low altitude negative vorticities
have a vertical superimposition when the South Asian high moves eastwards, or in the influence of typhoon
periphery circulation, and the advection warming, also synthesizing the earlier period continuous high tem-
perature factors. In the 21st century, during the heatwave days, the high-temperature hours and extremely
hot hours are both growing up, and the latter grows up more. Although the sunshine hours decreased, the
temperature still quickly elevated, maybe it is connected with the urban heat island effect (UHIE) which is
caused by the development of cities. Nowadays, this effect of cities over the north area of Hangzhou Bay is
already extended to the temperature difference relations among cities.

Key words: heatwave weather, extremely hot hours, temperature difference among cities, UHIE (urban

heat island effect)

* 2011422 7 11 HHs; 2011 4F 8 H 8 HUIiE & Hi
B—AEH . BERA, EEMNF LR BB AR S TAE. Email:jxzoe@163. com



A

330

% 9 38 %

51 5

FRSE 1Y 3 TR IR AS AR 2 AR B 1A fd B A0 OE AR
TG 18 5T KR ) T AR R PRl 0 R AR 28 R s T
Wz s N Z  FE TS0 . I L8 1 A i 4t
HL AR B K (AR HH R b ) A R R
EARME BOIL A 7 R AR K e 3 i TA Ak A
e

2010 4F 8 A K VLT i F1 YT B 55 3 52 F 22
HIGREZE. BRI RFHmE A2 2T %
TR B LY A & (= R W AN N N A B g 153
X 8 H V¥ A S5 AN AR AR I A0 F & L
8 H 12—15 H I 4 20000 o % 2% 4 K e e Al
39 C XM LI HAER R L LR ARA . AXE
AR F bk i PR FF L 454 D7 8 1 (19661978 F
2007 ) LAY 3 IRFFEE IR o B AT RATE $3
MrfEgs SR FFE MM RAT L HEK
AL HEAT ST FE R AT T eI 7 b 5 7 0 i
DX T A R T B R e Sy 4 Ok R TR RO Y T A R
IR 55 Fefit— 2 5%,

1l PR A 2 SR B BT 8T 04

L1 FEARAEX

AR A A A0 PR S A O 2 IR KCE B
e R A R 8 25 B R s B AR i g R 0 =
Pt =35 C L fEH M il =38 C L 5 5 3 M i i
=40°C, 5 LiEEE 3 d L E=35 Cil h — IR Fp &k
i A L 2E 3 d R =38 C il b — R 2 A
WA BAh R TEE 37 °C R R HUE o
AR L TR

1.2 H#HMAFE

FRAE LA E 5 SO, A4k T hE Je R A F R L
T 22 PP i 0 3 2 H B AR YR, 1954—
2010 AFFE AL BT 4 WHF S IR FH A 4 B K
1966 4F 8 H 4—7 H 1978 4F 7 H 7—9 H .2007 4F
7TH28HZES8H 2 H.20104E8 H 12—15 H. X
Eb Fifg AT TR B R, AR L T =
38°C 1 f& Mk m il IR X 4 YR R AT RR R BN
Jb i A X IR A

i/} NCEP [a] & 6 /NFE93E H B0 & .

il 5 4 A3 R B R SR L X 4 UCHR AR R iR R
RAIEH AT HrRE S, . RIS B2 B 1 35 2 34
TR ST TR AT 725 2 0 dul T ) LT B L % A
BP0 e Ul A (L 22 5 . T EAR R . A
A2 B AR S AL Bk 7 20 4D 80 4F
FRLART - b3 4 A4S 0000 3l 00 745 1) ot 6 AR R RE AU 3%
A A3 SR T LAY At AR A 21 HEZR ) L R T A2 I
T3 42 JRE 5 ) o b 98 A% 22 A AT PHOUL 00 ol 00 75 79 <L
A [ A 2t AR 1 B i AT N Hh o Il DX 3 B2 T
T 2 T UL 3t 0 A5 A9 3l DO AT 3 5 7 A Sk T
WRERIRALAL . LA o SO 1 X GR T 18] 5% 2% Tl
M —2 TR TR AT T 0. Hof 1966 Al
1978 A g i A AR A S8R T T U B g 4R
GERE il Z A R S AT TITIE) »2007 A 2010
AEEER T AURAY A Bk e R

2 FFEEIR YRR RURE 3500 B

2.1 BHERRREHA

PO B bR & AR Y 4 RS TR 5 R 1 B
16 20 42 60,70 4EAC . DL M 21 (22 9p 3, Horp 21
e WA & AT 2 W I BRI ) g, & AR K. X
ARFMIEAEAERE 78 H(F D, LS H LA
B JE RAEZ 0 1966 AEFRFLEHGR KA A 8 H ).
2007 S RATE T H PRI E 8 A L A) 2010 4FE N kA4
1 8 H iR EITHA S & A ) [R] fe B Y — 4L {HL 1978 4R
FREL AR R AR AR A 7 H ). RS PR R R
F— M Ot IR Hr 2k 4~6 Ky X3 m iR R
2010 44 SE B A1 i KSR SR A B T 2 KGR
DIRFF S R B . XIS AR — M 4 HF 3~ 4
K AH 2007 FRFEERT IR E] T 6 K,

4 RFFSEFGR W], R BTN L 5 % X IEOF
Vb fm AR 38C, Hor 2010 AF Ak F] T
39.4°C L BAT 3R 0.7~1.3C & 4 IWPIRF 1
SRS SRR I — W R BRI [ R DX AR s
FIRAT 3 UH BUAE TR BN AR R T A s T
47 40.0°C (2010 4F i) . 3 41,2010 4F7T55 BTN
MR A A R [ B AR SE 4 R UL B H e SR
38C, 7% 6 MEE LM G h A 5 AU 81 Qi
S BR A AR B B T RE SR BOR R A T DAL IR AR
I ELAG 5 g5 22 RN S () A AR SR

AL A UL R A 21 28 S5 R b N S
e TR AR B A FR S R R R L B AR AR A



%3

Pl BRI A5 0N 125 7 45 B PR RO A B T A 2 Ji 14 2 Tl

331

F1 MMNELR 4 RFEFRBBRERL
Table 1 The situations of four heatwaves over the north area of Hangzhou Bay
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Fig. 1
advection (b, unit; 1077 K+ s7') over the north area of Hangzhou Bay during 10—16 August 2010
(taking 4 grid-point differences of 30°N,120°E,30°N,122. 5°E,32. 5°N,120°E and 32. 5°N.122. 5°E)

The time-height cross sections of vertical velocity (a, unit; 10 % Pa+ s ') and temperature
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Fig. 2 The Eurasia atmospheric circulations during continuous heatwave days
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Table 2 The statistics of high temperature time (=>35C ) and extremely
hot time (=>37°C ) during continuous heatwave days
4 =35 C g 1k 1 7] 5 T A 2 I ) =37 Cjlg 1k i ] it P A5 S )
1966 10:00—17.24 7 INEF 24 4y 12.35—16:17 BN
1978 10:44-—16:45 6 /NEF 01 43 13:12—15:01 1 /i 48 4y
2007 10:06—17:16 7 JNEF 09 434 11.47—16.04 4 /NI 16 43
2010 9:30—18:01 8 /INEF 30 43 11:18—16:56 5 /NI 38 4y
1y 10:05—17.21 7 JNEF 16 4y 12:13—16.04 3 /NEF 51 43

B AN Fl) 52 ) 3 7E 3 55
3.2 HSEMMBERBRENTWL

T3RFFEHRBEBENERILERN T
{8, AT LA 21,2007 1 2010 45 H5 25 PR 1 ] 5% 2% <
T H A 22 Clpe i Ul — S IR AR #>11°C L %% 1966
4F10.2°C L1978 A 10.0CHI KT 1. 0~1.5C,2007
F1 2010 4F K H BREHECEN AL 1966 Fil 1978 4R/ (2
2.0~2.8 /NBE) o AT I, KR THE — S5 B
B[R] 2 1E B fH 2007 1 2010 4F & i 24 7R 3 a] 4 2L
(14 3 Ffr F R B 500K 20 S T SR AT A R R T i B4
IF-Z W1 T H AT E AR A5 2 0 K BH 58 5 g s L (3

Je T REA HAt B 52 2% Y DR 3R A 3 SO Tl 3 1
R (R RN Pl op P S NI B A R R 4
R T P Y S o B A AR AR AR R
H— AN DR AR DR T S R XA R SR A
JK YR ok 65 TR P 0L LA B 3T A s A A A
PO R A R TO™ A= A 3k i A 5 80 0™ %o i <
T R A ARKAE R

Wb RS2 PRTR I ) 5 % 14 i XU #R /DN L 78
1.0~1.7 m « s ' Z[a],2010 4 X J7 WA 8 hm. Ky
2.8 me s AHKABTE 2 GLUATE 5 £RR S A2 0 1]
L4 I 28 AR O3 BE o AR /N 7E 5100 LR o
2010 AFERFEIRE] T 424

R3 FERRPEAEXESKERZTNTHYE

Table 3

The average values of meteorological elements

during heatwave days in Jiaxing
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