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Table 1 Information of the stations used in the study

b L2 _ A SEB TR / XA
(4 /1) 4/ F /) n/%

AR 114.42°E, 38.03°N 81.0 1955/01/01 2013/01/01 270

dahk 114.81°E, 38.01°N 53.5 1958/08/01 1969/07, 1999/01 1

TCE 114.53°E, 37.75°N 66.4 1960/01/01 1982/02, 1998/01, 2007/01 Q

Sl 114.02°E, 38.25°N 131.0 1959/01/01 1961/09, 1964/01, 2000/01 < 1'

ik 114.68°E, 38.35°N 70.8 1959/03/01
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Fig. 1 Annual mean near-surface wind speed of Shijiazhuang
station and the surrounding 4 rural stations during 1972—2012
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Fig. 2 Annual mean near-surface 10 min maximum wind speed of
Shijiazhuang station and the surrounding 4 rural stations
during 1972—2012
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Table 2 Linear trends of annual and seasonal mean near-surface wind speed, 10 min maximum wind speed

and gale days of Shijiazhuang station and the surrounding 4 rural stations during 1972—2012

) SEHIRGE /((m/s)/10a) 10 min FAJRGH /((m/s)/10a) KIAH %% /(d/10a)
i ki Z ik kit Z i Wik Z il
4 —0.15%%x —0.02 —1.05%%* —0.21 —2.90%** —2.19%#%
HE —0.19% %% —0.03 —1.04%%x —0.10 —0.72%* —0.97%%%
BE —(. 1% —0.01 —1.02%%x -0.22 —0.64* —041
& —(.15%% —0.02 —0.92%% —0.32% —0.71%% —0.51%*
fo —0.17%%% -0.02 —1.27%%% -0.27 —0.89%% —0.32%

T, w0 e 5 RIFRIEE 0,05, 0.01 F10.001 (9B EMRT, FRIZF a0 pBEERL, FHE.
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Fig. 3 Annual gale days of Shijiazhuang station and the
surrounding 4 rural stations during 1972—2012
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Fig. 4 Difference series of annual mean near-surface wind speed
between Shijiazhuang station and the surrounding 4 rural stations
during 1972—2012
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Table 3 Urbanization effects and contributions in the annual and seasonal mean near-surface wind speed, 10 min maximum wind

speed and gale days at Shijiazhuang station during 1972—2012

ﬁ‘ PR 10 min AR K RIA A%

: e A Bz Bz Bz BRI BRI ERZ
/((m/s)/10a) TR /% /((m/s)/10a) TUAREE /% /(d/10a) TR /%

4 —0.13** 86.0 —0.84x* 79.7 —0.71 /

H% —0.16%%* 82.8 —0.94%0 90.4 —0.25 /

2F —0.10%%* 87.6 —0.80%** 78.6 —0.23 /

E =113y 88.6 —0.60%+* 64.9 —0.20 /

&7 —0.15%#% 85.4 —1.01%** 79.1 —0.56* 62.9
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Fig. 5 Difference series of annual mean 10 min maximum wind
speed between Shijiazhuang station and the surrounding 4 rural
stations during 1972—2012
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Fig. 6 Difference series of annual mean gale days between
Shijiazhuang station and the surrounding 4 rural stations during
1972—2012
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Table4 Linear trends of annual mean near-surface wind speed
of Shijiazhuang station and the surrounding 4 rural stations

during 1972—2012, and the comparison to those of mainland
China and North China during 1954—2000

(m/s)/10a
BHA ARETTS ARE S A 4[] feJbibx.
4 —0.15 —0.02 —0.11 —0.12
= —0.19 —0.03 —0.12 —0.16
H7F —0.12 —0.01 —0.08 —0.05
R —0.15 —0.02 —0.10 —0.09
X7 —0.17 —0.02 —0.14 ~0.19
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Significant urbanization effect on decline of near-surface wind speed at
Shijiazhuang station
BIAN Tao "“?, REN Guo-Yu **, ZHANG Li-Xia'

1 Shijiazhuang Meteorological Bureau, Shijiazhuang 050081, China; 2 Department of Atmospheric Science, School of
Environmental Studies, China University of Geosciences, Wuhan 430074, China; 3 Laboratory for Climate Studies of China
Meteorological Administration, National Climate Center, China Meteorological Administration, Beijing 100081, China

Abstract: Based on data of the surface wind speed at Shijiazhuang city meteorological station (simplified as
Shijiazhuang station) and four rural meteorological stations during 1972—2012, urbanization effect on the surface
wind speed series at Shijiazhuang station was analyzed using an urban—rural difference method. The results
showed that: (1) In 1972—2012, there were very significant decreased trends on annual and seasonal mean wind
speeds, mean maximum wind speeds of 10 min and gale days at Shijiazhuang station, and the annual mean
decreased trends were —0.15 (m/s)/10a, —1.05 (m/s)/10a and —2.90 d/10a respectively. Annual mean wind speed
of rural stations showed weakly decreased trend, the decreased trend on annual mean maximum wind speed of
10 min was more obvious, and the decreased trend on annual gale days was very significant. The decreased
trends on annual mean wind speed, annual mean maximum wind speed of 10 min and annual gale days at rural
stations were —0.02 (m/s)/10a, —0.21 (m/s)/10a, and 2.19 d/10a, respectively; (2) In the study period, urbanization
effect on the annual mean wind speed at Shijiazhuang station was —0.13 (m/s)/10a, which was very significant,
and the urbanization contribution reached 86.0%, indicating that the urbanization effect is large and significant.
Urbanization effect on the mean wind speeds of the urban station in spring, summer, autumn and winter were
—0.16 (m/s)/10a, —0.10 (m/s)/10a, —0.13 (m/s)/10a and —0.15 (m/s)/10a respectively, and the urbanization
contributions were 82.8%, 87.6%, 88.6% and 85.4%, respectively; (3) Urbanization effect on the annual mean
maximum wind speed of 10 min at the urban station was —0.84 (m/s)/10a, and the urbanization contribution was
79.7%. Urbanization effects on-the seasonal mean maximum wind speed of 10 min were —0.94 (m/s)/10a, —0.80
(m/s)/10a, —0.60 (m/s)/10a and —1.01 (m/s)/10a, respectively for spring, summer, autumn and winter, with the
urbanization contributions of 90.4%, 78.6%, 64.9% and 79.1%, respectively; (4) Urbanization effect on the annual
gale days at Shijiazhuang station was not significant, but the urbanization effect on the winter gale days was large
and significant.

Keywords: Surface wind speed; Trend; Urbanization effect; Urbanization contribution; Shijiazhuang





