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Abstract: Using the GPS low-level sounding data obtained in the dam area of Xiluodu Hydropower Station
and the reservoir area of Xiangjiaba Hydropower Station in the lower reaches of Jinsha River as well as the
synchronous surface observation data, this paper analyzes the variation characteristics of the wind fields in
different heights from surface to the 2000 m height of atmospheric boundary layer in spring, summer, au-
tumn and winter. The results indicate that; (1) in spring westerly winds blow in the atmospheric bounda-
ry layer over Xiluodu Dam Area mainly while under the height of 1500 m calm and light winds appear more
frequently, reaching the maximum values of surface calm and light winds in the four seasons; (2) in sum-
mer the occurrence of surface calm and light winds is the least in the four seasons, and west winds and
northwest-west winds prevail in the middle and lower levels of atmospheric boundary layer; (3) in autumn
westerly winds are the major theme in the middle and lower levels over Xiluodu Dam Area but turn to
northerly winds gradually in the upper level; (4) in winter wersterlies dominated by west and northwest-

west winds prevail in the low level whilst in the middle and high levels the directions of winds become
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west, southwest-west, east and northeast-east; (5) in autumn and winter the maximum wind speeds of

west, northeast-north, northeast-east in the atmosphere boundary layer over Xiluodu Dam Area all appear

in the high level of 2000 m.

Key words: Xiluodu Dam, Xiangjiaba Reservoir Area, atmospheric boundary layer, hydropower station,

GPS sounding, variation features of wind field
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Table 1 Main ground wind direction frequencies in the four seasons during
the testing period in the dam area of Xiluodu Hydropower Station (unit: %)
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Table 2 Main atmospheric boundary layer wind direction frequencies in the four seasons

during the testing period in the dam area of Xiluodu Hydropower Station (unit: %)

A TH] NNE NE E WSW w WNW C N

% 200 m 0.7 1.4 1.4 24.3 43.1 2.2 8.9
700 m 0.7 6.9 6.9 27.1 20.1 1.4 16.7

800 m 0.7 6.3 9.0 24.3 16.7 2.8 22.9

1300 m 1.4 4.9 22.2 12.5 2.8 11.8

HZ 200 m 0.6 6.5 1.3 13.5 26.5 3.3 27.0
600 m 1.3 12.3 1.9 23.2 11.0 4.5 27.8

800 m 14. 8 6.5 23.9 5.8 3.3 19.9

2000 m 5.2 3.9 1.9 4.5 5.8 1.9 2.6 9.0
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Fig. 1
2000 m (b) height of atmospheric boundary

Wind rose chart for 1700 m (a) and

layer in the dam area of Xiluodu

Hydropower Station in spring
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Fig. 2 Wind rose chart for 1000 m (a) and

1400 (b) height of atmospheric boundary
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Hydropower Station in summer
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Hydropower Station in autumn

25 Bz X A TR AN 2 R K
RN S B2t A B RK R /N, 4% B 2 i XU
INJRGHS BB 38 A 25 A8 R e R /N KU 3R Ry 19. 4%
HBLAE 1400 m & B )2, fie K XURT /N KU 4
22. 1% 43 B BLAE 900 1 1400 m & 2,

BRI F)ZARZ ATV A i vE XUF P X
o J2 BB AT PG XURT P R O P XU )2 AT e L X
(N.NNE.NE) . # KUF1 /X 32 25 3 BL7E 800 ~ 1000
m 5 2 IR RN KUB S R XU R 35 BEAE 800
m & EZE.

B2 KA T 202 AT vE e A 5 A, oh s )2
BEAT PG JXURI PG R e 7 XL 600 ~ 1000 m = B J2 45 K
HPA R K. 100~1300 m & Ji 2 # KUFT /N KUY
AR AL, 1900 F1 2000 m 2 B 2 XUFD /N X A 3R
BRI R 116 20, i B Z KA 2 v B/ N R
FN RS

Bk R A 52 K2 B AT v AR PG L i 7Y
JRC R 1R )2 T2 R A P XU VG i VR 2 AT
AL (N, NE.NNE), 300~1900 m & B )2 /)R
AR K, 2000 m s FE 2 IR T BLER XL,

AR ZE PARZ AT W PER (W,
WNW) L34 b KN NNENE) H 3, o 5
J2 32 EE X m) Sy 7 R PG R A PR AR XUF AR L D AR
R 2 AT AL XU (NNE L NE) , &2 KSR
J2 B K RN A A 38 2 LG L B/ BRI &
o B 2 i AU /DN JRL H AT SR A 22 A8 K

B K X KA E 2R R e 2
FERAT WG (WNW W WSW) , 5 2 T 8% AT

fi AL XN NNENE) , R Z B F & 7= oIk
JE AR ZR X B R R

5 RAILFZE MUZA ) g JBE X Gd 4 Ak

W XHE B EKE X KB RER R,
Bk A& DUZE 16 o7 R[] - 249 DR T 4% 2 AR AL 4R AE 40T
(WD S0 M AT 2600 12 i IXC DY 2 45 R i) JRU 3k A8 £ 5
Wmr.

5.1 HEFEXRKBFREERE T REZ L EHE

KA F R Z (100~ 2000 m) 7R KA 78 X
(WSW W WNW) 15 £ 15 88 X AR KUK 3 e K
HHBAE 2000 m =5 )2 (K 5), HAH }8.6 m -
sTTOURKRMERFG6.2m s ' HELTE 1000 m 5 E 2
PO R i PG XX fe K (E B AE 1800 m R B 2
(J 5a) , HAE Ry 4.6 mo« s 1, 75 UKL S5 K{E B
16 1200 m w2 HAE N 3.8 mo« s 1, P b g P4 XL
A fe KAE H BRAE 1700 m @& BEJZ . H{E ol 4.1 m -
s

100~700 m = B 2 A6 U CN O NW) JXUEE H 31
BERAE 400 m = B 2 b KRG b XU 3 1) s B 4. 8
4.0 m e s RYERRGE . 1100 m & UL F AR AR
K(ENE,EN) Fl i 5 X (SW ,SSW . S, SSE) J 3 K
I 1700~2000 m w2 J2 AR AU A AR IKUAT AR B XL
KEAEIFE 5.0 m » s~ LB ZR A6 23 KRG d5p K
{ELHE BRAE 2000 m S 2 HAE R 8.0 m « s~ 'L F X

B 5 B EKEEINXERERIAR)Z
1800(a) F1 2000 m(b) & B £ X [7] - 15
M B (B .m s 1)

Fig. 5 Average wind speed rose chart for 1800 m (a)

and 2000 m (b) height of atmospheric boundary
layer in the dam area of Xiluodu Hydropower

Station in spring (unit; m s ')
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Fig. 6 Average wind speed rose chart for

1800 m (a) and 1900 m (b) height of

atmospheric boundary layer in the dam
area of Xiluodu Hydropower Station

in summer (unit: m+ s ')
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Fig. 7 Average wind speed rose chart for
200 m (a) and 1700 m (b) height of
atmospheric boundary layer in the dam
area of Xiluodu Hydropower Station
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Fig. 8 Average wind speed rose chart for
800 m (a) and 1500 m (b) height of
atmospheric boundary layer in the dam
area of Xiluodu Hydropower Station
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