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The Analysis of Summer Heat Wave and Sultry Weather in North China

WEI Jie and SUN Jian-Hua

Instituze of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract  This work studies the heat wave, defined as the daily maximum temperature T, 235 'C, and the sul-
try weather, defined as the daily minimum temperature Ty =>25 ‘C in summer over North China. Their variation
during the past several decades and atmospheric circulation charactetistics are discussed. Three cases of heat wave
and sultry weather, occurred in June and July 1999 as well as late July 2002, are analyzed for their cireulation and
weather systems. In the 1960s, during summer when there was circulation over Asian mid-high latitude on 500 hPa,
2 high pressure ridge controlied most part of northern China, while a low pressure trough developed over Ural
Mountain and Okhotsk Sea, the high pressure ridge leads to heat wave in northern China, In the 1990s, during sum-
mer the combined influence of the high pressure ridge similar to the circulation in the 1960s and the western Pacific
subtropical high lead to both heat wave and sultry weather in northern China. The circulation and weather systems
of the three cases differ in terms of the spacial distribution, vertical structure as well as the characteristics of humidi-
ty and stability. This work uses the apparent temperature (AT) to discuss the case of sultry weather.

Key words  heat wave and sultry weather, atmospheric circulation, continental high, subtropical high

1 3= HES, HRERE (Tw) &t 25 THEIHRFR
= g0, EHEBARSE—-HRKERRS, T
REELERERE (T L35 CHA  RAENAHFEAE. AR, X IREE™

AN 2007-03-06 B, 2007-04-10 I BHEEK
BUMGE EEFEREREREEE 2000BA904B0S ¥ ERHE B MERHEIT H KACX1-02
EEM THE, %, 196644, B, BRTET, FEAFSHEELSTIRT TR, Fmal: wie@mail. iap. ac. e



S &5 ¥ % # %

454 Climatic and Environmental Research

123%
Vol. 12

AMAEH. HRERSHEAKRE, PwsE,
LIEEFE, 5 RERREZEFHBIEL.

e, BHRENABRR BEEBHRSH
HERHARS, X ERAES KR
EMHRHERESETRERSARIHE
£ eI, ARERNFEESH
16 H$E 20 it 60~70 ERFURE ;s 70~90 4D
;s 0 FREHRERAKEERE. MITANTE
90 ERUEH, EETATHBIAHEELRA B R
16, BiEEhidt®X, &R T4 X R B3
PR B IRE . S IR 1940~1992 48 7
A 0% H BB SRS, &3 40 FRAUKRE
FEESBEETREES, MREIBNZEEM. £
WEZFDGIHM T X R ERBRAKRSHE
HNMHFE, HERERSEEESE 6 A THM
7TH, MRIAKRSA /4 U LERET AFHZES A
HA). BESEBIRT 1999 4 B R gk
PEERE R RS RINRASE, PDEEES % 1999 4
6. 7 AEALH B B A R BT T RIBTIT. X4
FEENTMEREMEEVERR SR REX
SHBKER, RISBEEE dig R R LR A2
iR AmEREA R TR FEERRRSM
TR, b A X B 25 R K RIAR SRS
MEELREA E5IER—5C,

350 Rt X B EER S B RN TLEN
RN, MRESBENEZ@HMAESS, H
g, FEH-SGEAMELTERBARRE
HEMEA, HRERRBRAMAXRSAREN
BHRABMAKSHRER, X FRHARSH
AR R 3 K I R 25 1R R PR A K P K - 2 A

WRE AR, IR IR 8 R R
FAERRRXSNIBEREAR, HLEIFXH
KEEREM LR A FHBREMARFR. K
5, HTRBHABRSANESEEX, £58
BERAKNE R, RRERBRBRXISHD
GEEBENGLM,

AXEEAAELBRIR, K&, GRE.
KIR. FrEmE S 1961~2004 FRFZ H B ®H
BESBEEH, HMEERRS RKHRKEL
FRRERSI R, WTeEBMRARSH
RERBREAARLHATRER. RE, ULE
R, BRRXSEENE, SELTFEOHRM
RRSHEATHE, HEMHRIBEELANM
HATT R

2 I HREERAARSHENR
SEREL

2.1 ®yAHREFEHSEHTL

BEER “AA” HE “RESEHS &N
RGBT 4RI K 5% 17 MRS
R, Jt3, KB, ARE. E#MN. B, &
M., E&. F8. &, ¥, B, mE B
M. KB KB, 58, BEHESEKREV#
TERESER KB HHSRETE (B D,
Xt FEIHEK, 20 L 50 FEREFFHKEUL
BEFERRENEREL, MOERKBRE
MERRE. 10 FRIBNUMRIKERES, 3
T 80 R E 0 R RBEEFEEEA K.
B 90 ERPHLURSBRAL EAMBEE, ¥

3
i
;

Bl 1951~2006 EEESBET (HH . %46 17 HF8, dhek: 330
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Table 1 The durative heat wave (the days of T, =35 C are
more than 3 days) in the summer from 1960 to 2004 in Bei-
Jing

i RERE BRRLEEE/ BREREER/ dom
2§ d C T

1963-06-11 3 37.9~36. 2 16, 8~22.8 1
1963-06-22 3 38,0~35.2 17.8~24.17 1
1965-06-21 5 38.3~35.1 23.0~18.8 1
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Fig. 3 The distributions of the 500 hPa geopotential height anomalies, regressed by the mean days of {a) heat wave and (b) sultry weath-

er for 8 stations in the summer from 1981 to 2004 (units; dagpm, light and heavy shading indicates negative and positive anomalies signifi-

cantly greater than the 90% confidence level, respectively)
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Fig. 4 The mean circulation of 24 Jun—2 Jul 1999, (a) The gecpotential height (solid line, units; gpm) and temperature on 700 hPa
{dashed line, units: "C, shaded represents tapography higher than 3 000 m); (b) the geopotential height and temperature on 200 hPa
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Fig. 6 The mean circulation of 23—29 Jul 1999, (&) The geopotential height (solid line, units: gpm) and temperature on 700 hPa
(dashed line, units: *C, dark shaded represents topography higher than 3 000 m); (b) the geopotential height and temperature on 200 hPa
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Fig. 8 The daily temperature (bar), dew point (dashed line) and apparent temperature (solid line} in the summer of 2002 in Beijing:

(a) 0200 LST; (b) 1400 LST
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Fig. 9 The geopotential height (solid line, units: dagpm) on 500 hPa and ralative humidity on 1 000 hPa {shallow shaded is relative hu-

midity greater than 90%) for (a) 31 Jul and (b) 4 Aug 2002
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Fig. 10 Composite sounding on skew T-logp diagrams on 0800
LST 31 Jul 2002 in Beijing (bold solid line; temperature; bold
daghed line; dew-point)
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