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

WEI Jie and SUN Jian- Hua

I nstitute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract This work studies the heat wave, defined as the daily maximum temperature Tmex 235 , and the sul-
try weather , defined as the daily minimum temperature Tmin =25 in summer over North China Their variation
during the past several decades and atmospheric circulation characteristics 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 circulation and
weather systems Inthe 1960s, during summer when there was circulation over Asan mid- high latitude on 500 hPa,
a high pressure ridge controlled 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 Inthe 1990s, during sunr
mer the combined influence of the high pressure ridge smilar 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 termsof the spacia distribution, vertical structure as well as the characteristicsof humidi-
ty and stability. This work uses the apparent temperature (A T) to discuss the case of sultry weather.
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Fig 1 The anomalies of temperaturein the summer from 1951 —2006 , the mean anomaliesof temperature of 17 stationsin North
China (bar) and Beijing (curve)
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Fig 2 The daysof heat wave (solidline) and sultry weather (dashed line) in the summer from 1960 —2004 : (a) Beijing; (b) Tian-
jin; (c) Shijiazhuang; (d) Jinan; (e) Qingdao; (f) Taiyuan
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(  2b) 1 1960 2004 3
5 10 Tablel The durative heat wave (the daysof Trex 235  are
( 2¢ d, more than 3 days) in the summer from 1960 to 2004 in Bei-
jing
, 1968 1997 g ! !
(30 ) 19630611 3 379 362 168 228 1
19630622 3 390 352 17.8 247 1
90 19650621 5 383 351 2320 188 1
196507-29 3 37.2 363 246 222 1
1968-0623 3 362 359 236 202 1
5 10 | ' 1968-07-02 4 387 350 216 204 1
1968-07-09 3 367 360 217 202 1
60 10 19720711 4 364 350 228 17.9 1
' 90 S ' 1981-07-20 4 351 350 2.5 256 3
, 1983-07-21 3 368 366 252 232 3
, 19880612 3 381 37.0 228 189 1
1967 1978 1994 , 19940615 4 361 350 240 228 1
2 90 1997-07-08 8 382 351 269 206 3
5 , ( 1999-0624 9 393 352 245 17.3 1
1999-07-16 3 363 353 244 230 1
%) 1999-07-23 7 419 354 267 249 3
' 2000:0612 4 391 353 227 17.3 1
, 2000:06-18 4 37.3 353 238 210 1
80 , 80 2000:07-11 4 388 363 257 240 3
: 2000:07-22 5 37.8 356 265 241 3
2000-07-28 4 37.4 356 252 226 1
2001-0602 5 366 350 226 17.9 1
6 7 6 7 20020712 6 411 353 282 217 3
20030803 3 365 355 243 233 1
50 % 8
, 78 ,6 7 12 17 1999 6 24 7 2
« ) , 9 1
23 1960 2004 , 1981 7
20 23 1999 7 23 29 1981
1 2 , , 35
) , 1999 , )
1999 7 23 29 40
1 1960 2004 3 ,
( 3 4 5 1999
9 8 7 ) 5 2 1960 2004 3
1965 , 1997
9% 4 5 .5 5
1997 7 8 15 , 1999 6 1981 , 90 60

24 7 2 ,1999 7 23 29 ,2002 70 3
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Table 2 The durative sultry weather (the days of Tmin =25 60 ,
are more than 3 days) in the summer from 1960 to 2004 in
Beijing , , (
. / / / ) :
1981-07-18 6 27.5 250 351 333 3 '
1981-07-29 3 267 259 347 330 2 !
1991-08-20 4 252 249 357 333 3 )
1996-08-17 3 263 250 332 324 2 , ,
1997-07-12 3 269 251 382 357 3 90 ,
1997-07-21 5 266 245 352 312 3 60 ,
1999-07-23 9 267 249 419 337 3 . 1979
2000-07-07 7 265 247 388 328 3
2000-07-17 8 281 246 37.8 300 3 w4y
el 60 90
2002-07-30 6 281 223 348 326 2 ! !
1960 2004 ( ) ,
; , (588 dagpm ) 35° ,
3 )
(1) : >35 , :
<25 , 1980 , 6 7 ; , .
(2 : =225 , 25
<35 , 1980 , 8 ; , 90 ,
(3)
, , 1980 ,
y 7 NCEP/ NCAR
1960 2004 3 24 (1s1 NCEP/
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; 90 , 500
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Fig 3 The distributions of the 500 hPa geopotential height anomalies, regressed by the mean daysof (a) heat wave and (b) sultry
weat her for 6 stationsin the summer from 1981 to 2004 (units: dagpm, light and heavy shading indicates negative and positive a
nomalies significantly greater than the 90 % confidence level , respectively)
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Fig 4 The mean circulation of 24 Jun—2 Jul 1999: (a) The geopotentia height (solid line, units: gpm) and temperature on 700 hPa
(dashed line, units: , 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)

Beijing: (a) 0200 LST; (b) 1400 L ST
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