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Fig. 1 Distribution of meteorological stations and

topography of the Hainan island ( units;m)
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Table 1

Coordinates of the 8 meteorological

stations in the Hainan Island

Wi uiE HE/(0) &R/ (°) WEy/m RHIAIHIZER
59757 W 20.03  110.35 18.0 g
59856 & 19.62  110.75 22.5 T
59951 JiF°  18.80  110.37 9.6 Wi
59954 gk 18.50  110.03  11.5 A
59948 =iF 18.23  109.52  419.0 ARAR
M1071 P45  18.24  109.36 0 e
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Table 2 Total sample time of wind speed and

direction at each station h

wWH B TTT OBk =W TS EE RN

Kd 8777 8780 8778 8782 8781 7890 7479 8183
KE 8 683 7552 8369 8564 8773 7890 7479 8761
£ 3 AEZFETAES T RUERN AR
Table 3 Missing sample time of wind speed at

each station during different seasons h
FYOWO B AT BK =W MR EE S KH
BE 5 1 2 1 0 93 157 0
H2F 2 1 0 1 2 45 189 1
®FE 0 0 0 0 1 109 300 0
&% 0 2 4 0 0 7l 83 0
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Table 4 Missing sample time of wind direction over

each station during different seasons h
FW WO OXE T OBk =W S S K
H#% 13 162 164 53 0 93 157 11
HE 44 404 121 95 6 45 189 3
% 39 536 84 51 4 109 300 5
&% 5 130 46 21 1 71 83 4
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Fig. 2 Annual and seasonal averaged

wind speed over each station
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Fig. 4 Seasonal averaged daily variation of wind speed over each station,

with (a)for spring, (b) for summer, ( ¢)for autumn,and (d)for winter
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Fig. 5 Frequency distribution of wind direction in 2012 ( units: % )



AT R 5 T T M T XU 23 3 A1 R B UL 23 A

232 WANG Jing,et al.An observational analysis of spatial and temporal characteristics of near-surface wind over the coastal area of the Hainan Island.

W , Lorente-Plazas SETAE RS AT R 2 5
Fi6 P DXURE A% M0 558 T T DXL T, 96 11 0l R 9K T XA 4
R NAZZA TR AL, i RTT IR 55 e 45 R TRk
A2 XU AT A g AR XL PG B R 355 7 s 1) XL
] ELA PR (4 2 A1 REAE. PG 5 5% 7 2R AT 2R v M
IR, HAFAR AT 67% (3 5) , Fg WU AR A e /) | R
AN 5% 5 74 55 W2 AT RGE o 0°~90°, R A< X,
BTN T5% , 55 PG5 5 210k, 1w IKUIR) &2 AR A5,
AR IR AR A VT AR P XL (AN 2 1%) . 7T LUR
2, i 5 0l ) 52 B 1 2 KU I AR, 52 1 KU
M 58/ 0N | T R SC b BT 380 1 T I ol A 194 B 5 T
RN, D o] B9 RS T RH B AR DR AL T 85 3t 30
T JRUTE) B A R ik -5 7 S U — 3K

2) HZ WA E R JEEHRE, K 6
2 T B 2R Sl R KU AR 3 A R R XU i 1] 6
AR : PR3l X A PG KU PG R XL, AR IR
VR IRAT R AT | 2R 7 il B 6 e i XL, S 158 i
1525 m i e XL, 7 i U A T G e A e XL, A 3R
155, 2970 30% ; AHXT T AR VU &8, m AL BT ( = (B2
JK TR 1Tt ) X A1 B D 48 B 28 T 8 X 1 4 3
WIHE 15% 2247, R 2 BAT 7 I AN . (B4 AT &
=R A A 7 90° ~ 180° 22 ], T VA 171 33 XL ) =&

BLAYARAE 0° ~90° 2 [0]. 5 #5116 B 5 A2 5 2% XU i
B EE TGS I T R B T e 1 9 1 R KUK
A& e v T A AR 2D B AR XU A 1Y
KR B 2 AR TS 5 K P R R (E P R T
S RS i A AR R 8] A9 A B L A 0T R 804
HRSIN 2 () 25 KU 22, b A, KRB i B B 2 AL
T, AR M 2F B 1% b P B B A FH AL 750 11 B
LA AR A, B A A T AR IR A I P 1 DU 2 XU sl
P 6 D B T S RS IR T B2 5 P ) A I 3
VA b IX Ry A S ) ok DR DX P 5 I Ol A AT XL AT
R A R, (A 5l i 080, RUA 33, 6% (3
6) , 5 H A B —FF, A P R XU B 54 K. ot
AL B2 I A0 Ml KR A A R 25 R
AT BRAT AR B XL T P ¥ T VA A T 00 P XL AR P
BRI 22 AN AT KU 538 A D e XL, RCR
i A AU L A AT 1 0 skt SR SRS R
7 KU A /N8 285 1 FH — B 7R 7 3l e U 3 4 4 A
YA BT T B, 37 AR il U R R A AR A e HL
SR FE N e KRB KU B I, AR
il e DXL M BV B0 . X6 S T) il A U 8 XU R
AR RSB, o 24.3%, HOR P R B
(19.9%) , = WIhFRE (0. 2%) .

RS5 BUEEZFREME

Table 5 Frequency distribution of wind direction in Spring %
iy PES (i) = (798 RI7 jE3n; CE T
(0°,45°] N-NE 3.8 4.6 2.4 14. 4 16.7 8.5 11.2 13.3
(45°,90° ] NE-E 11.5 37.3 14.9 7.1 17.8 22.6 11. 1 5.8
(90°,135°] E-SE 66.9 37.1 21.9 13. 1 9.0 21.8 14.3 4.4
(135°,180°] SE-S 1.4 10.3 28.3 7.7 11.7 29.5 35.3 10. 1
(180°,225°] S-SW 2.4 4.3 18.8 19.8 28.1 9.2 16.7 45.8
(225°,270°] SW-W 3.8 3.6 8.3 10.2 3.7 2.1 3.3 9.6
(270°,315°] W-NW 4.4 0.7 2.8 14.1 5.1 3.3 3.4 1.2
(315°,360° ] NW-N 5.9 2.2 2.6 13.6 7.8 3.2 4.6 9.8

®6 BUBEFREME

Table 6 Frequency distribution of wind direction in Summer %
A (i 3 (i) = Bk Vil I B T
(0°,45°] N-NE 1.7 9.8 1.4 5.7 2.5 6.3 3.7 3.1
(45°,90°] NE-E 18.8 14.3 2.8 4.9 3.9 5.6 4.3 3.1
(90°,135°] E-SE 33.6 13.0 10.2 8.7 9.4 15.9 12.1 5.3
(135°,180°] SE-S 3.9 4.5 11.0 6.3 16.7 25.1 31.6 13.0
(180°,225°] S-SW 14.6 8.0 15.4 14.8 54.3 15.9 23.1 42.6
(225°,270°] SW-W 14.5 28.2 32.5 24.4 6.0 13.4 9.9 25.0
(270°,315°] W-NW 7.9 10. 6 25.2 21.0 3.4 13.4 11.1 4.1
(315°,360°] NW-N 5.0 11.7 1.4 14.2 3.8 4.4 4.3 3.8
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Fig. 6 Frequency distribution of wind direction in Summer( units: % )
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Table 7 Frequency distribution of wind direction in Autumn Yo
AT (i 3 (i) =i [N Vil jE3s XE hT
(0°,45°] N-NE 10.5 13.3 4.1 28.6 13.7 5.9 20.3 21.0
(45°,90° ] NE-E 31.5 53.8 55.8 15.2 31.9 40.0 32.9 24.0
(90°,135°] E-SE 29.4 16.0 25.0 17.4 18.7 34.5 22.6 6.5
(135°,180°] SE-S 3.8 5.4 8.7 3.2 7.0 12.2 11.4 7.5
(180°,225°] S-SW 6.5 3.2 2.5 3.6 7.3 3.5 3.8 9.2
(225°,270°] SW-W 8.0 3.5 2.8 4.0 5.3 1.6 1.1 7.1
(270°,315°] W-NW 4.3 0.9 0.7 10. 4 5.3 1.4 4.0 2.9
(315°,360°] NW-N 6.2 3.9 0.4 17.6 10. 8 0.9 4.0 21.8

®8 BUZFNEMZE

Table 8 Frequency distribution of wind direction in winter %
M) PYBEE (L= =il Bk RIi I XE Vi
(0°,45°] N-NE 11.6 5.9 3.8 47.6 32.1 13.8 40.3 42.8
(45°,90° ] NE-E 18.1 66. 4 54.7 10.2 43.9 57.9 19. 8 11.0
(90°,135°] E-SE 34.6 16.6 31.9 13.7 5.9 20.9 12.9 4.9
(135°,180°] SE-S 1.8 3.2 5.0 1.5 1.5 4.2 7.2 3.7
(180°,225°] S-SW 4.8 2.1 3.1 3.0 3.6 0.4 2.9 8.4
(225°,270°] SW-W 7.1 2.7 1.2 3.6 1.2 0.1 0.3 4.9
(270°,315°] W-NW 7.9 1.4 0.2 8.0 2.4 0.7 3.6 1.4
(315°,360° ] NW-N 14. 1 1.8 0.1 12. 4 9.4 2.0 13.1 22.9
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Fig.7 Frequency distribution of wind direction in Winter (units: % )
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An observational analysis of spatial and temporal characteristics of
near-surface wind over the coastal area of the Hainan Island

WANG Jing' MIAO Junfeng' FENG Wen®

1 Key Laboratory of Meteorological Disaster of Ministry of Education,
Nanjing University of Information Science and Technology, Nanjing 210044
2 Hainan Meteorological Observatory,Haikou 570203

Abstract The hourly observational data from 6 regular meteorological stations and 2 island stations in Hainan Island
are used to statistically analyze the temporal and spatial characteristics of near-surface wind over the coastal areas of
the Hainan Island during 2012 ,indexes including the distribution of wind speed and its daily change ,and wind direc-
tion frequency.The results show that the yearly averaged wind speed over coastal areas is from 1.8 m/s to 5.7 m/s,
with the highest wind speed appearing in Sanya,especially in winter with possible wind speed of 6.5 m/s.Generally,
the highest wind speed usually appears in winter or spring over most coastal stations,while the weakest wind appears
in summer ;the wind speed is higher in southern than in northern areas,and higher in western than in eastern coastal
areas.The diurnal evolution of wind speed exhibits the canonical pattern,with high speed in daytime and low speed in
nighttime ; however,Sanya exhibits the opposite pattern in wind speed as a result of its unique topography and vegeta-
tion.The dominant wind direction is south or southwest in summer and north or northeast in winter,which is similar to
the pattern of South China Sea Monsoon.The seasonal variability of prevailing wind is significant over southern coastal
areas ,followed by eastern and western regions,and not obvious over northern coastal areas.

Key words island ;complex terrain ; near-surface ; wind speed ; wind direction ;spatial and temporal distribution



