Attributing wind speed declination in China for the last 50 years

Zong-Ci Zhao, Ying Jiang, Yong Luo
(National Climate Center, China Meteorological Administration, Beijing , China)
zhaozc@cma.gov.cn

Outline

1 Observed wind speed change
2 Attributing wind changes
2.1 Natural change: monsoon, circulation

2.2 Land-use change: Urbanization,
environmental change

2.3 Anthropogenic emission (global warm
3 Conclusions and discussions

1 Observed wind speed change

* Annual and seasonal changes of wind speeds
* Maximum wind speed change
* Strong wind days change

Linear trends of biggest

winds and big wind days 1 2 Attributing wind changes
. n (1) Natural change: monsoon, circulation

:.: x4 " {2) Land change: Urbanizati
bl Eiy environmental change
I- i E 7 ! (3) Anthropogenic emission (global
¥ : : ] warming)
23 !., " (4) Methods: ot d di ic, climate
} s ) 1 modeling

Lineas trest of masimum |
)~

East Aslan monsoon (Guo et al., 2004)
(winter and summer monsoon reduced )

Correlation coefficients between strong
wind days and cold wave days(A), strong

Linear teeess of wind charge
(18552004

Observed seasonal changes of wind speeds in
China for 1956-2004
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Linear trends of wind at troposphere

: g Linear trends in troposphere and stratosphere of
and stratosphere in China

China as simulated by the AR4 models
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Distributions of linear trends of wind change as
simulated by all 20C3M and several better madels

AR4 GCMs projection of wind change for
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3 Conclusions and discussions

As analyred by the olserved station wind for 19:6-2004, the sl s seasnsd mean
s e berosed ancas of Chines, Blased o the observad statkons” data in China, the an

d spescd, days of song wind and mximun wind all show the dee inisg
3

wairng bt obmerved dats and the ghotal amd regh
and three regional climate models over Ching an well as their ensembles. The
(1 pihoeh globad cliniste miodels ad eegiomal climate models have the cen + 1o sl the patterss of the snmsl and sessonsl mean wisd speeds in Chine,
expocially for the cracmbiles and reghonad models, o compare with he olscrations. B mos ghobal s rephonal cliate medels Gl 1 sslaic the ol sy decreased
trened of wind speeds as poinied by the observed data. Only a few of them simulste the slightly decreasing trends of samual (or semsonal) wind spocd chamges in China by
bt 001 ~ 4103 mi's per decade fonly e mesdel by B per deeade lr e fast 40 years. Bt the model enembles simulale the patters of the deeressing lineat
treeabis pver China srasmably

(21The surface (lind-mse) changes sach a3 urbanization and emvirmmental changes of statioms aee the Ectors that are mildly respoesble for the decreasing trend of both
mcan el strong wined speeds, except for the changes of secmometers and rekocation of stations

(34The main dirvt peamn or he decressisg e af wind spoods s thal the wind speed aver the tuposphers and lower stratosphers i devreased by 405
decade in China based on the radio sounding observation and reanalysis data. Most climate models abso simmlated the reduced wind under 100 kl's by abou 4108
s per deead i the winler hall'years

TABAL the sasmnc: poionl, s sl by the obscrvation data, Ioth East Asiam winter i imonmniny ane weahinal Bor e last several decades. Min el smslated
the wimter memmsoon aver East Asia weakened for the kst several decades. But the soan sver Fast Asia as simubated by the varsoos models is very differet
(4)The ghobal warming might be comsidered abu. Hased o0 the sbservations. the sonal circulstion is areng sl i the widdle
Batitsmdes of Eusrasia. Dot cobd waves s dust stoems in China for the winter hall years are docreasing. The warssming in Ching for the List 50 years are slgnilleant, especially
for the winter half years and Northern asd western China where the strong wind are located. 1 means that the warmer regions are corresponded 1o the more reduced wind.
Musst climane madeds with the b enmivaions als indiesied those resuhs

The atiribu e il the mpacts ol bt satural e anthoporgens: <hamges {land-e <hasge and human cssshons) on (he sess s srong wisd weakened
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