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Abstract

Based on the ground observation data of 18 meteorological stations from 1981 to 2013, combined
with “Weather Forecast Technical Manual of Hainan Province”, we analyzed the temporal and spa-
tial variations of haze days in Hainan Island and classified the weather patterns. The results
showed that: 1) The spatial distribution of annual mean haze days revealed that the values in
northern part of Hainan island are higher than those in southern part. The maximum values ap-
peared in Tunchang and Danzhou located at the northern foot of the Wuzhishan Mountain. 2) The
value of annual mean haze days shows a significant increase trend over Hainan island in the past
33 years; the regression coefficient is 0.355 d-(10 a)-1; trend coefficient is 0.355 which has passed
98% significance test. 3) Haze days in Hainan island have an obvious seasonal variation; high val-
ue is mainly appeared in winter, followed by autumn and spring, and summer is the lowest. 4) The
weather pattern of cold air impact is the main type resulted in haze pollution in Hainan Island,
accounting for 73.2% of all haze days. The second is subtropical high pressure (or ridge), ac-
counting for 20.4% of all haze days.
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Figure 1. The geographical location, topography and distribution of 18 weather stations in Hainan Island
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Figure 2. The distribution of annually mean haze days during 1981-2013 over Hainan island. (a: for 1981-2013; b: for
1981-1990; c: for 1991-2000; d: for 2001-2010)
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el oA ERRE, 20 el 80 FRIGR S FEE YRR, oA F BRIy E TR 2
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V| 3 Jyifg g By R 1T 1981~2013 SRR 5E HEUWAERR A0 . BRI ER I, R 5 5 H e
233 R FEEEP RN LTS, HEIHARFCN 0.355d-(10a) ", - RHN 0.355 (5 1), £F) 98%
MR E AL, 8 HE ETHECONRE . RREBILIE 2008 4E, N 3.34d. FfiJE%E HEURISH R, B4
Z T2 FHME. WFERFBIRHE RS, R 5 80 AR HALERFTE 1 d i, 90 FAHAT FFE, H
NO0S5dAEA, FEfEEER LT, 7F 2000 4ELUGEFIE 1.5d PAb. ¥ T5E H B ERR AL S 5 13
A—H, MRIN 20 tHhad 80 FR W2, 90 FAR TR, 2000 2 f5 53 FFIEBRAE. HEIHRECH
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Table 1. Statistics of annual mean haze days over Hainan island and Haikou City
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Figure 3. Annual variation of average haze days in Hainan island. (a) and Haikou City; (b) during 1981-2013
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Figure 4. The spatial distribution of haze days in four seasons over Hainan Island. (a: for spring; b: for summer; c: for au-
tumn; d: for winter)

E 4. BREARBMNEBERRZTEN . (a: BF; b: BF; o ”F; d: £F)

FRIE, mEEZEMIEATE, RIGRKFNES, MEFEH AR MIK, &SR ARA G, 33
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Figure 5. Seasonal variation of haze days over Hainan Island during 1981-2013
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Table 2. Statistics of seasonal mean haze days over Hainan island

2. BB NEER RSSO

“F¥{E/d W52 % R 5 )9 2 %/d-(10 a)™ BN/ %
& 0.143 0.180 -0.044 -0.008 ENTES
FES 0.007 0.023 ~0.008 -0.001 UNTE
ZE 0.291 0.308 0.515 0.162 99.8
XZ 0.613 0.550 0.360 0.202 90
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HREARFMD) [30], RESUIRERE 5 R IARGHAT 708, AN EZHE 33 FiFm S HANEH S
AFRRABZ M BEAT G 00T, 9% Ja T 5815 e (K TR 3R S0 iR 2 R 3 -

3.4.1. BREABXSBEN

B RARGS AT LA 4 KK, il s S8 AR B30T R (BOR) A B A A 3R
g1, WRRE MR TR AR, AR BRI, g =2k IR R A
Vg AR A PG P I TR A (SWT), i 2 XU AR AR A A 57 8 ) AN [ 3R] 43 9 R VAR R A (ST ) AR R g A
(ST2) BRI B (YT) =38 BT & e (B0F ) N A B AT & R (G D AR IR & R/ (G2) i 8, SRR
WHRINHESE (A RTIIREAR T [30] (£ 3).

3.4.2. BESTERSEERIE
GeiF R I 33 HEMTT EFEAT S00 K HUBLT %72 4 3 —2B# HI T i 500 /M I IOBEM R U4 K.
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Table 3. Classification of weather patterns in Hainan island

3. BMBRSRRIES K

v = R ()

AERHE (AR ES oy
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Table 4. Statistics of 500 weather patterns of haze days in Hainan island during recent 33 years (Units: d)
< 4. i 33 FEEHIX 500 MEAEMRSBSE (A d)

WEL B EF 69 (13.8%)
BESWART # 1L EQ 26 (5.2%) 172 (34.4%)
W ES 77 (15.4%
e i ( ) 366 (73.2%)
WSS WF 71 (14.2%)
WS mih T #ik WQ 33 (6.6%) 194 (38.8%)
HH WS 90 (18%)
RV EARS ST1 6 (1.2%)
A AR TEFGVRIAE ST2 1 (0.2%) 8 (1.6%)
fIREAE 23 (4.6%
R A YT 1 (0.2%) (4.6%)
PUR R RS SWT 15 (3%)
| B I (k4 B R Gl 6 (1.2%
mﬂi&?ﬁm@@ﬁ) Al jq_' JJ‘A (1.2%) 102 (20.4%)
P AER A G2 96 (19.2%)
#is Rt TC 9 (1.8%)
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RABUG2), 96 R(19.2%). FB=RZMEME, A 23K, HIA RN 4.6%: FHERE—KMZ
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AR BIRGE R EECE) N R ERERRGE 28, XY, BHESEHANHIESASSE FTEF
T RATG LIRS A %

Ko i T 7 /hRlEM B RAAMEHES0T. 43R5 E—/ P o —8. AEAkRRAER
Vi e A DX LR ISR 5 G i) BRI, A AU m S R R AU R, A 194 R(38.8%), UM FR
HAUN 172 R(34.4%), WA B RSB0 70 BFRAE[30] AT A1, A2 SR ARBCE v T, 325 B
DU AS R P e, TR TSR (2 1 3 T R B, ¥4 2 SO T RS ik AR A i sg e, 2 ZEART
EARERAMRGE L, 5 ERARK, FASSMA T 545 M T RSR 2 % H RS
BEAK . HUORBRE SRS, IR beuE a5, AR oA 28 30 SR KR I Hh i 4 = R R g, i
R XA TRV R PR I, A2 R AT O AR KB R B AR B R, X — 2RI R X 58 H il 2 7T B 5 28 AR
RIS Gk SR A 9% A ST T A SR AR T AR RE i A = 2R R AR NSk 462
K, HATEREG 92.4%. MVGrRIERM . A0 RSG5 B S XU B HGH e R AU h it rg B I 5
HHAET D, RS AIERS 38 K, RGHTAREM 7.6%. HIFEISGE) 7 NERIBMRE/N
FHETI N : SRR > BESmMAT > BIREEE > HMEEE > #9015 > HiERE >
R AT 5
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Wi H o AIE 7a AT LAE RS Y, I 33 SR 2N H 8 T RERES, E% R %09-0.399, B
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Figure 6. Statistical analysis of 500 weather patterns in Hainan Island in 33 years. (a) for haze days; (b) for the ratio
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Figure 7. Annual variation of haze days and cold air affected weather patterns in Hainan Island during 1981-2013

& 7.1981~2013 FEEmBREHHE AT SEMBHNT K

4. &g

ASCRIFH 1981~2013 475 & 18 MG G b fIHb M ZERL, 2047 T 58 H BB 2R URHE, [FIRS
ity (A RATRBARTF MY X RAEE S YR BT RAA S, BH U 228450

1) I 33 4R g 5 58 H B A0 A S I AG A 30 TR I  ARAE, B R AR H IE A d o ik
e EREIN, 508 13.9d FEMN 11.6d, XA REEHIEK4HH %,

2) RS 5 5E HAAE I % 33 ARk R E I B BT, IR ARBCN 0355 d-(10a) ', R
N 0.355, iKF] 98%M EE KL, B RME HELAE 2008 4E, A 3.34 d. EARBREILERILA 20 4 80 4
RYEFETE 1 d BT, 90 FACHFT NP, M REM ETF, 782000 LA AL 1.5d DL E.

3) ¥Er 5 D EO A B B ARARE, &EFERIEATE, HRERENES, MEFE
H¥ &Mk EFEESILTRaRNEIEGY, £5. KEMLEE HENERPREIE 5E T 5%
H#OE A —5 .
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