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Climatic characteristics of wind driven rain of Shanghai

MU Haizhen
(Shanghai Meteorological Information and Technology Support Center, Shanghai 200030, China)

Abstract; Wind driven rain (WDR) is one of the main factors to be considered in architectural design. Using hourly
precipitation, wind speed and direction data (2006—2015) of Shanghai Baoshan weather station, the climate
characteristics of the precipitation, wind and wind environment during rain events were analyzed, annual WDR
index and WDR load index were obtained, and the impact of different time resolution data source on index
calculation were evaluated in this paper. The main conclusions are as follows: (1) The frequency of Baoshan station
hourly rainfall occurrence is close to 10% , more than 99% of the sample hours’ precipitation is less than 5 mm,
and the main season for rainfall is summer. The annual prevailing wind direction at Baoshan station is northeast,
east and southeast, with seasonal variation of northeast during autumn &. winter and east or southeast during
spring & summer. (2) Wind environment during rainfall events of Baoshan station is obviously different to all
samples’ statistics; the governing wind directions during rainfall events are northeast and east, and the average
wind speed is greater than all the samples’ result. (3) The WDR index of Baoshan station is 3.8 m* + s*'. WDR
load index of northeast and east is largest and southwest is smallest, the WDR load index of northeast (east) is
413.0 mm (388. 3 mm), while the southwest is 103. 7 mm. (4) The WDR index calculated through daily, monthly
and annual data were smaller than the baseline value (based on hourly data) with largest range of yearly method and
smallest range of daily method. The research results obtained in this paper will provide reference for the
architectural design and urban planning of Shanghai.

Key words: Shanghai; wind driven rain; climate characteristics; architectural design
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Fig. 1 The monthly precipitation of Baoshan Station (2006—2015)
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Tab. 1 The hourly precipitation frequency distribution of Baoshan station
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Fig. 2 The rose map for wind direction and wind speed
for Baoshan station (2006—2015)
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Fig. 3 The rose map for wind direction and wind speed

during rainfall events for Baoshan station (2006—2015)
3.2 thiwbE W KRR S5 AT

A i ek TR B X B 58 4K O A S SR XU T 2
REEE BN EER R, HE S5t T
F Il w /N R R OR T 10 mm, B & AR A i B K
I KRR PE (18] 4). 858, 2006—2015 4E 11
] 5 L1y 3 /N B R W R O 10 mum #0035 B
176 K, HSAEEEARE 0.2%. M4 WTLIEH,
HFEW D 10 mm B, FS5-FE XEARLEH K,
BE 3 A m s, XSRS 0, Hd AKX
AREFH TR, Ak 4 2m s "3 9m
cs ot HAS T AL XU BB RN Ol e, PG XU
WGE A /AN, R 2.1 mo- st 54 R XUER
0 =1 A ] A TR b=l N S DB 3 N £ W
Rbi/N, BT, 5 K BR AR L XU R
PGS, XD fi PG £ 550 258 A0 BH S 58 .
Wz % g N

NW

(a) (b)
B4 2006—2015 & 5 (L vk 4R 3 B T B X0 1] B3R
0X 52 34 3R
Fig. 4 The rose map for wind direction and wind speed during

extreme rainfall events for Baoshan station (2006—2015)
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Fig. 5 The rose map for wind driven rain load index
and wind driven rain occurrence frequency

for Baoshan station (2006—2015)
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Tab.2 Comparison of wind driven rain index based on hourly,

daily, monthly and yearly data source (2006—2015)
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Fig. 6 Variation of wind driven rain index based on hourly,

daily, monthly and yearly data source
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