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Analysis on Environmental Condition for Wind Gust in Beijing Area

LIAO Xiaonong

Beijing Meteorological Observatories, Beijing 100089

Abstract Wind gust is caused by the convective cloud and is different from the tornado. Based on the rainfall, the
wind gust events are divided into two kinds, i. e. , the dry and the wet ones. The instability and environmental wind
perpendicular distribution within the troposphere in the wind gust days are analysed respectively. The results indi-
cate that the environmental condition is some different for these two kinds of events. In dry wind gust days, the val-
ue of convective available potential energy is very low but the vertical wind shear below 6 km is great. So, the dy-
namic instability due to the strong wind shear plays an important role in the convective development in these days.

And the utilization of instability indexes in convection development forecast is restricted. However, the convection
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initiation causing the wet wind gust is easier for forecast because the environment is normally instable. Mainly, the
difference in soundings leads to above dissimilarity. Therefore, the wind perpendicular distribution should be taken
into consideration while making the wind gust potential forecasting. Most of the wind gust events (not only dry but
also wet ones) develop when the downdraft convective available potential energy is higher than 600 J « kg™! and the
value increases before the strong wind approach, which is also useful. Prior to the wind gust, the environmental
lapse rate of temperature below the lifting condensation level also rises obviously. Besides, the profiler data are sup-
plementary to the sounding. In some events, the isotach in higher value goes down continuously and reaches the sur-

face while the gust breaks out. If the profiler data could be used effectively, the nowcasting and warning for the

wind gust might be improved.
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Table 1 Convective available potential energy at approaching

time of dry wind gust days Jekg!
A7 CAPE Ay CAPE
1 0 8 0
2 20. 7 9 358.5
3 65. 6 10 739.7
4 0 11 7.9
5 0 12 0
6 75.2 13 17.5
7 0 14 60. 3

F2 BEFRKXX B IR X B X R A AR

Table 2 Convective available potential energy at approaching

time of wet wind gust days J e kg™!

AMFES  CAPE |AMFS  CAPE | MlFS  CAPE
1 426. 2 10 2103.9 19 1416. 4
2 796. 6 11 920. 4 20 624.9
3 2053.7 12 404. 1 21 2418. 6
4 1192.9 13 1387.9 22 1597. 3
5 2680. 8 14 1716.9 23 2421.9
6 1826. 2 15 2818. 4 24 1510.9
7 860. 2 16 1751. 2 25 2589.7
8 871.5 17 2162.0 26 215. 4
9 458.7 18 2819.0 27 556. 0
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Fig. 1 The average sounding of wind gust days: (a) dry; (b) wet
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Table 3 Downdraft convective available potential energy in

dry wind gust days Jekg!

A3 DCAPE ol DCAPE

e KRMGPAET IRIERZ | JpS RGP AET IR %]
1 563.0 603. 3 8 1464. 1 1637. 6
2 1554.7 667.0 9 159.0 684. 2
3 76.7 1157. 3 10 867. 6 1691. 7
4 75. 4 387.7 11 581.9 595.7
5 144.1 655.7 12 800. 7 1521.0
6 512.5 1472.5 13 1202. 2 1059. 7
7 470. 3 1405.7 14 1082. 2 1185.2
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Table 4 Downdraft convective available potential energy in wet wind gust days J e kg™!
A DCAPE A1) DCAPE A5 DCAPE
s KWGZART IR Z] 75 RWGZART IRIERZ] P KRG A i I 35z Fsf 221
1 61.5 563.2 10 755.7 988. 0 19 1121.8 1424.0
2 1102. 8 1179. 6 11 1412. 3 1360. 8 20 1246. 2 1735.0
3 1094. 7 1177.8 12 1438.0 1234. 6 21 1554. 5 1366.7
4 1289.7 1190. 5 13 773.2 1206. 9 22 1335.9 1394.9
5 892. 3 1313.8 14 1098. 0 1362.7 23 793.8 611.1
6 490. 1 492. 2 15 965. 5 877.5 24 414.7 670.9
7 514.2 1168. 0 16 990. 1 1368.7 25 1942. 1 1311. 1
8 696. 1 643. 1 17 1034.0 406. 2 26 121.1 928.9
9 735.0 621.0 18 1237.0 1049. 6 27 1236. 6 1510. 2
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Table 5 The absolute value of wind vector difference in dry

1

wind gust days me s~
MlTS WG ZAIHE || TS KRR E

1 17. 4 8 6.9

2 19. 6 9 16.9

3 9.6 10 12.1

4 26.7 11 27.0

5 18. 6 12 4.0

6 10. 9 13 9.3

7 11. 3 14 16.1
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Fig. 2 The absolute value of wind vector difference between 5 910 m and 150 m in 138 min before the gust approaching for No. 8 dry wind

gust event
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Fig. 3 The evolvement of wind speed within the middle and low troposphere of wind gust event. The breaking out time of gust denotes 0,

and the time befere and after that denotes negative and positive, respectively
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Table 6 The environmental laps rate in dry and wet wind
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