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Abstract The statistic characteristics as well as the forming mechanics of precipitation in Hainan Island are investi-
gated by using the latest 45-year monthly rainfall data at 7 stations over the Hainan region, NCEP data and SST da-
ta. The results show that the seasonal change of precipitation is very obvious to all stations in Hainan Island. The
precipitation between May and August covers about 80 percent of total. The maximal value appears in September
and October and the minimal value appears in January every year. The maximal interannual variability of precipitati-
on is also found in September and October. Meanwhile, the spatial distribution of precipitation is severely asymmet-
ric and the highest precipitation occurs in the eastern and central region where the precipitation is two times larger
than that of the western region. The terrain is an important factor, which makes the spatial distribution of precipita-
tion much complicated.

Abnormal autumn precipitation in Hainan Island corresponds to abnormal atmospheric general circulation in the
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middle-low troposphere. There is an abnormal cyclone which is located in the Indo-China peninsula and an abnormal

anticyclone which lies in the east of Taiwan when precipitation is more than normal. An abnormal eastward airflow

which comes from the Indian Ocean and another westward airflow which comes from the tropical Pacific converge in

South China Sea and go forward to northwest. The two airflows supply plentiful water vapor which contributes to

rainfall. An inverse circulation sense is observed when precipitation is less than normal.

Based on the correlation and composite analysis, the possible influence of the sea surface temperature (SST) in

the equatorial central-eastern Pacific on autumn precipitation in Hainan Island is revealed. Abnormal SST leads to

abnormal precipitation in Hainan Island by modifying the Walker circulation. When negative (positive) SST anoma-

lies appear, the Walker circulation is stronger (weaker) than normal. The enhanced (weakened) Walker circulation

leads to the abnormal eastward (westward) airflow in the Indian Ocean and the abnormal westward (eastward) air-

flow in the tropical pacific.

Key words Hainan Island, precipitation, SST, the equatorial central-eastern Pacific, Walker circulation

1 5|7

UTARR . Bl I R T R e A TR G
TR By AL . I R TR — s ) Al
DX Tt DX S R B R B AR AR A
o I 2 R A 5 R K R AN 2 S i I T B
RGETFIR . b BRI AT A a2 4, W
e TR g 3 7K 1 728 A0 ML B 7 A 1 Dt A
A BT BT Z M X K S e AT T, A A
FAOWAE = FIRGE K s /DA R .

57 P 2 RH AR A e L DX R K AR A — L RAR 32
BN T Z R, M e A AR, it
G R S L TR A ALER R I KU S S 90 2
BB B 51 - R TR B Bk A KU T2
M- R AR T

R B S, miIm T, (AR 5
(R AR A A MR B — 1 AN, TR 5 R
G M DX A A ) B ORI K A 2 Y BT A R YR A
R R A1) 5 Ay o OGS T4 1 i DX R v
WG B BT T4 X 3 el T g 5 R A A A L
FEIELAR o T H AL AT B AR — 26 5L 0L = 5
R

e & O T BB RN R H AT K R AL %
BEL SRR KN A e i B4 1
7 5 PR AR AL JE AN R AR R A IR B R 7 A2
BB RIS B
TEMRLETT I ? A, R A A E A A RS
SRR S TR 52 B AN B S A g AR T Y 5
Wi o AR 1R FEK S R L i Rl 2
1A ey f L) BRI 2R 7 i i P i B Ik 7 S ) ) B

PUH SR AT 27 A SCHY H B X 3 26 o] k17
i
2w

AR =85, A b EARL
JRRGAE B L BOR E iR EEE R 7 by H K
TErks 5 0 & E NCEP/NCAR #4312 H
BERE (2.5°X2.5%) 5 55 =4 ¥Rk Climate Di-
agnostics Center ) NOAA Extended Reconstruc-
ted SST (2°X2°) & H ¥k},

TAEG i B T 7 DRG0, A48,
Bk, BRI, =, i AE R &R DT (D).
BIRF I IR K TORHC BEA R, H 13k 4% ok
1960 4ELUE I RE K BERHEA B2 5e 8, PRI
FATFEESFHT 1960 4E 2 2004 43X —f Bt

B

v
/é\p Haikou
:/ o j/&

Danxian

® L Qionghai
AT e |

19°NF Dongfang

Qiongzhong

oI5k
:fﬂ;f Lingshui

18°N F Sanya

108 109°E _ 1I0°F TI°E 112°F

B ERG By 7 A Hb T G o7
Fig. 1 Locations of 7 surface meteorological observational sta-

tions in Hainan Island



P 30 &

1036 Chinese Journal of Atmospheric Sciences

Vol. 30

3 HRSW

3.1 BEBREKNSITHH

X} 1960 4F 2 2004 U Fg 5 7 A W0 5 &
ARk 8743t (8 1) mr s, ke Z
AR AR W . B K FEK & BLTE AR 9
A8 10 A, BoKE/NMEWEBAE 1T . &4
Bk EZAES A2 10 B, £ ol s ixX — i
R K i AR R KR Y 76 20 LA b, = X —
Fo i 2 ik 89% ., FFlh. B4 5 H 2= 10 A2
S AT 2, AR/ TR BB AR 11 H Bk
AE A H . X R R 5 B K AT B A 2 XUPE R
fiE s ABR] I § 3k BAG AN [6] 46 g R TR 18 005 R
fiE.

bR T HA R ZE AR AN, T 5 K
[ A WAAAE 25 5. P& AR S rh s dth, DX o
K Z, MPEFRNRE AR D . ZREB. Fh &R —a7 il
RCNTEE Bk, B 4B BAFD AR oK R
3L 1600 mm, T PYEB AR J5 sl B /K A AN 2]
R AR sl o 2 . XA K 25 ] 23 A AN
SRS B ER IR A RORIE R . R 5
MR 220 m A4, (BRI 500 m A F RIS 4
BRI 53 Z — B T AR, v S Bt et g 4 O R

2400 m, fRZE G ML T . (45120 4F K &2 R
Fub 2z ok, BKEEAREBHLIX AL Fm R, =R BTHE
R EL, By KA SRR R A AR KU P R
X R 7K B S A 2

KT R R B K AR R AR, FRATT
BT A S H KRR 2 GR 2., ik
2 WAL, AEBRREK I Oy 22 5 Bk K A AL Y 2=
WA, BRI, & FNHHN BN BRAR TS
whigh, HA 6 D ulikEK I 2 R KAE B BAE 9.
10 A XA H R K 7 22 5 A 4F K B 251
A7.1%, [ElEE, AFE 1 ATAL, XA H GGt —
KR Z A B, KRS 2FERK =
1y 33. 3%,

BRI, ASSCHERL 9. 10 4 1) SR K B A At
ST S AR ZERE K AR e bR . [FIEE, 5 BRI
T vl BRI S K A 2 8 T, i H
HAT B AR 5 1P % oK i B AEBRAS AL L AT
REA BT HoA 6 SR, SOT T K Y 81
IHCHCER 1 R 6 D ub QR & K. T 3c
FI 7 R SRR R K 34 453X 6 AN ~F-2 1% 9 H Al
10 ARKEZ AL, B 2 25 T 55 A K
KAFBRB 525, MWEIH AT DI A 2], RS 6
Al B B K T H TGRS, 78 9. 10 7 3k

R1 BELREUSFFHRKE (BfL: mm)

Table 1 Climatological precipitation (mm) at 7 stations in Hainan Island

I i Bk i = o ffi B s
Month Haikou Lingshui Qionghai Sanya Qiongzhong Danxian Dongfang
Jan 20. 2 11.7 33.1 7.0 36.4 17.5 7.3
Feb 35.3 11.9 45.2 11.4 39.1 23.3 12.6
Mar 50. 0 24.0 57.6 22.1 44. 4 35.7 20.1
Apr 92. 4 69. 3 115.5 40. 6 115.1 83.7 33.2
May 183.3 158. 2 203.5 130.7 256.7 232.3 78.5
Jun 224.6 217.9 208.9 188. 1 217.4 206. 3 141. 0
Jul 222.4 198. 3 178. 2 178.5 239.7 252. 3 131. 6
Aug 240.0 214.0 276.5 214. 8 315.5 305.8 203. 3
Sep 263. 4 322.9 359.5 265.3 400. 5 321.5 179. 3
Oct 193.0 285.1 312.7 214.7 462.9 214. 8 117.2
Nov 82.7 98. 2 146. 5 54.9 198. 3 80. 4 29.0
Dec 36.2 27.0 73.0 13.1 67.0 34.7 11. 8
B3t Sum 1643. 5 1638. 5 2010. 2 1341. 2 2393.0 1808. 3 964. 9

I B PFROR I ER 260 mm; THEMEE NG 2, 3. 4 H-FRENBA T 1968 45 (B .

Note: The values exceeding 260 mm are darkened, the year 1968 is not included in calculating average of Feb, Mar and Apr for the Danxian sta-

tion (no data).
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x2 BEBREHBEKENERETE (L. mm)
Table 2 Precipitation (mm) standard deviation at 7 stations in Hainan Island
H Month ## 11 Haikou BZ7K Lingshui 35U Qionghai =1 Sanya B Qiongzhong ff&H Danxian %77 Dongfang
Jan 19.6 12.2 23.7 9.5 21.8 17.0 9.6
Feb 33.0 14.0 43. 4 21.4 25.7 22.0 19.4
Mar 40. 4 29.1 48. 8 34. 2 39.7 32.4 24. 8
Apr 62.3 68.7 105.7 36.0 89.0 68. 1 43.5
May 62.9 115. 2 124.0 126.9 153. 1 90. 3 61.0
Jun 115. 4 127.2 116. 6 91.2 88. 7 79. 4 113.9
Jul 122. 2 112. 6 100. 1 85.8 92.0 106. 3 129. 6
Aug 116. 6 82.7 114.6 91. 4 125.1 135.7 136.0
Sep 171.7 198. 2 194.7 135.1 222.7 168.7 129. 1
Oct 160. 6 179.7 200.3 143. 8 305.9 173.6 84.5
Nov 105. 8 130. 9 160. 2 74. 2 157.1 87.5 39.3
Dec 36. 4 35.1 53.0 23.8 51.8 34. 8 18.1
e AT RRIY I 223 1835 mm; PFEAEE G 2, 3. 4 JJAEBREY 250 A G145 1968 4F (B .

Note: The values exceeding 135 mm are darkened, the year 1968 is not included in calculating standard deviation of Feb, Mar and Apr for the

Danxian station (no data).
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velocity (—dp/dt, vector) (b) between the higher and lower SST years (lower minus higher). The regions with 95% significance level are

shaded
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