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Analysis on Variation Characteristics of Low Visibility

Events in the Coastal Areas of Southern Fujian

WANG Xiaofu! LIN Changcheng® CHEN Xiaoqgit®* WANG Hong® CHEN Binbin®
1 Xiamen Specialized Weather Station of Fujian, Xiamen 361012
2 Fujian Academy of Meteorological Sciences, Fuzhou 350001

3 Fujian Environmental Monitoring Centre, Fuzhou 350003

Abstract: The observation data of visibility and relative humility during 2005 —2010 from 9 weather sta-
tions located in Xiamen, Tong’an, Zhangzhou, Dongshan, Zhangpu, Longhai, Zhao’an, Jinjiang and
Chongwu were used to analyze the annual, seasonal and daily variation characteristics of low visibility
events seen in the coastal region of southern Fujian Province with the statistical method. Through compar-
ative analyses, it was found that the annual average low visibility was about 6 km and the visibility was
better when haze occurred than when mist or fog occurred. During the first half of the year, low visibility
lasted for a longer time and the frequency was high. On the contrary, during the second half of the year,
low visibility lasted shorter and the frequency was low. Usually, the visibility at 0800 was the lowest and
improved at 14:00 and 20:00. The visibility at 02:00 was better than at 08:00. But Dongshan and Chong-
wu had poorer visibility at 02:00 than at 08:00 in winter and spring. It is concluded that haze is the prima-
ry reason that causes the low visibility events in coastal areas in southern Fujian and the mist is the second
reason. All the above reveals that the rapid developing economy in this region has significant impacts on
the atmospheric visibility.
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Fig. 1 Distribution of 9 weather stations

in the coastal areas of southern Fujian
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Table 1

Annual average low visibility events (unit; km) and deviation ratio (unit: %) in the coastal areas of

southern Fujian during 2005—2010

i H 1T [Fi] 22 M bRl T it % BT il SR T
AESF-E AR AR L 5.2 5.5 6.5 6.7 6.8 6.1 5.7 4.6 5. 5.8
(I2) 22 5 - 2 fig 3.9/ 4.2/ 5.4/ 6.0/ 5.7/ 5.3/ 4.1/ 4.0/ 4.0/ 4.7/

UL BE /i 25 He —25.0 —23.6 —16.9 —10.4 —16.2 —13.1 —28.1 —13.0 —25.9 —19.0
i B P fig 0L 6.3/ 6.0/ 6.9/ 7.1/ 7.2/ 6.8/ 6.2/ 6.6/ 6.9/ 6.7/
/2% 21.2 9.1 6.2 6.0 5.9 11.5 8.8 43.5 27.8 15.5

T« G2 55 15 A0 X8 BE =90 06 i 4 418 AH X BE <90 /o i T 1Al

F2 2005—2010 FHE EERSHRMEREEFHHINR(EAMT:X)
Table 2 The frequency of the low visibility events in the coastal areas of southern Fujian during 2005—2010 (unit; %)

HiH ] [l % TN T Je it W AT A SR Py
B 23.4 27.9 44.9 20. 1 28.9 22.1 25.7 5.1 15.6 20. 4
H g 1 LG A 55. 4 76.5 72.8 63.6 70. 4 55.2 76.0 23.8 48.6 39.7

T AT A H ) = s 0 e A 0K B UL J3E /R BB L JBE P S0 X 10090
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Table 3 The monthly average low visibility events in the coastal areas

of southern Fujian during 2005—2010 (unit: km)

H Ay 1 2 3 4 5 6 7 8 9 10 11 12
I 5.2 4.6 4.6 4.5 5.1 5.1 6.6 6.5 6.2 6.5 5.8 6.0
[7) % 5.3 4.9 5.3 5.1 5.3 5.9 6.3 6.4 6.4 6.7 5.9 6.0
T 6.3 6.0 6.0 6.1 6.2 6.4 7.2 7.3 7.2 7.1 6.8 6.8
T 6.5 6.2 6.2 6.4 6.6 6.9 7.3 7.3 7.1 7.6 6.8 6.9
e it 6.6 6.2 6.3 6.3 6.6 6.5 7.6 7.4 7.3 7.5 7.0 7.2
% 6.0 5.3 5.5 6.2 6.6 6.1 6.5 6.6 6.5 7.0 6.4 6.2
HIL 5.7 5.0 5.3 5.0 5.6 5.9 6.3 6.1 6.2 6.9 6.3 6.5
1l 5.4 2.6 4.1 3.9 5.3 4.4 5.2 6.7 6.7 7.5 7.3 5.6
SR 6.4 4.5 5.0 4.2 5.0 5.6 6.8 6.8 7.0 7.3 6.2 6.6
1y 5.9 5.0 5.4 5.3 5.8 5.9 6.6 6.8 6.7 7.1 6.5 6.4

Hi e 4 7T UL . ) R 9 T 4t DX A A RE DL B2 SR
AR IR R A ARR T R AR HRLE M o E o AR R
AE DL BE 0 A R B ey — JBROAE 500 26 47 5 AR
Loty H BRI R d /N B 25 de 220 23 L B

PR A LA IR R AR 2 AR — 28
FAERKTFR 10 H 2= 3 ) B R AE W K5 A
PO 55 [ R i i 114 5% 0 22 LU AR LD A 25— 2,

R4 20052010 FEFEHEHMXEERERNESHHNA FHRRTN(EA: %)
Table 4 The changes of monthly average frequency of the low visibility events in the coastal areas

of southern Fujian during 2005—2010 (unit: %)

Ay 1 2 3 4 5 6 7 8 9 10 11 12
EI] 2.4 3.0 3.4 3.1 3.0 1.8 0.6 1.1 1.0 0.8 1.3 2.0
i) ¢ 2.5 3.4 3.9 3.7 3.5 2.4 1.5 1.7 1.2 0.9 1.3 1.8
bell| 5.0 5.0 5.8 5.2 4.5 3.6 1.6 2.1 2.4 2.9 2.9 3.9
=Rl 2.1 2.4 2.9 2.7 2.6 1.2 0.6 0.8 1.0 1.0 1.3 1.5
yAL 2.8 2.6 3.9 3.5 3.1 2.3 1.1 1.6 1.8 1.7 2.0 2.5
RS 2.3 2.7 2.7 2.9 2.1 1.0 0.7 1.5 1.4 1.2 1.5 2.0
T 2.4 3.0 3.5 3.2 3.3 2.1 1.3 1.8 1.1 0.8 1.4 2.0
il 0.5 1.1 1.2 0.8 0.4 0.2 0.2 0.3 0.2 0.0 0.1 0.2
gk 1.2 1.9 2.4 2.5 2.7 1.3 0.7 0.7 0.6 0.4 0.7 0.6
MR 2.3 2.8 3.3 3.1 2.8 1.8 0.9 1.3 1.2 1.1 1.4 1.8
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Table 5 The regional distribution and mean relative humility of the low visibility events
in the coastal areas of southern Fujian during 2005—2010 (unit: %)

iH T A % N ] T i Wi HIL Al SE
24.5/ 21.2/ 37.2/ 39.8/ 37.4/ 28.1/ 31.6/ 27.6/ 40. 3/

8<LV<C10 i|/RH
<V<10 e/ 80. 1 73.4 75.3 79.6 78.5 80.1 76.9 88.9 84. 6
) 39.4/ 48.0/ 49.7/ 48.6/ 53.0/ 50.5/ 34.9/ 23.8/ 24.2/

5 5 /R H
SV 1L/ 82.4 76.6 80. 6 83.7 84.2 85 79.9 90. 6 86.9
X 18. 3/ 21.8/ 11.1/ 9.6/ 7.4/ 16. 3/ 22.5/ 9.6/ 11.0/

3<V<5 i|/RH
SV<CS il 88. 6 83.7 89.3 89.2 91.8 90.5 83. 4 90. 9 88. 6
9.9/ 7.4/ 1.4/ 0.6/ 1.5/ 2.8/ 7.8/ 11.3/ 9.1/

1< i|/RH
Vs il 94.0 90. 5 94. 3 95. 6 93.6 94.5 89.7 92.4 91.5
7.8/ 1.6/ 0.6/ 1.4/ 0.7/ 2.3/ 3.3/ 27.8/ 15.4/
V<1 Wl /RH ! ' v , / e o
96. 1 94. 7 95. 8 93.8 96. 3 97.6 94.7 96. 2 94.9
e RH 85.2 78.8 79.9 82.8 82.9 85.1 81.0 91.9 87.8
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SRA T HA P T R X D P XU A R A R B
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Table 6 The daily variation characteristics of the low visibility in the coastal

areas of southern Fujian during 2005—2010 (unit: km)

LA FIRAE I H A2 1k

SRR RE WL E H A2 1k

R 02 [} 08 [ 14 mf 20 B} S 02 B} 08 [ 14 mf 20 B} -3
7 5.1 4.1 5.2 5.1 4.9 7.5 5.9 7.0 6.9 6.8
5] 2¢ 4.3 5.7 5.8 5.3 5.7 6.6 6.8 6.4
AN 6.2 5.7 6.6 6.2 6.1 7.5 7.0 7.3 7.3 7.3
bR 6.2 6.9 6.3 6.5 7.3 7.8 7.2 7.4
Je i 6.2 6.8 6.5 6.5 7.4 7.0 7.6 7.4
Wi 5.3 6.3 6.0 5.9 6.5 7.0 6.7 6.7
WL 4.4 6.1 5.8 5.4 6.1 7.0 6.7 6.6
Rl 3.0 3.7 4.2 3.5 3.6 5.9 5.5 6.8 7.5 6.4
SR 4.2 4.3 5.3 5.1 4.7 7.0 6.4 7.3 7.5 7.1
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Fig. 2 The hourly variation characteristics of the

low visibility in Chongwu during 2005—2010
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Fig.3 The changes hourly average
frequency of the low visibility in

Chongwu during 2005—2010
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Table 7 Statistics of the duration of the low visibility days

in coastal areas of southern Fujian during 2005—2010

1H 2 A 3 A 1A 5H 6 H

Hh A5 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

/G G G/ G/ G/ G/ G/ G/ R/ S/ G/ G/ G/ G/ G/ G/ G/ G/ G/ G/ G/ G/ G/
JE1] 33 27 11 23 28 35 20 26 37 44 27 24 33 49 25 16 55 37 27 13 38 28 13 6
[] ¢ 28 21 31 0 34 16 53 0 40 27 55 0 41 14 59 0 39 24 48 0 59 17 21 0
b 23 34 35 61 24 35 41 55 24 37 44 69 25 42 42 55 37 44 23 51 45 43 33 22
Rl 14 7 3 1 20 11 10 6 27 16 9 5 25 9 4 3 22 5 2 0 17 1 0 o0
T 20 23 23 0 53 28 17 0 44 31 29 0 51 28 24 0 41 28 24 0 29 18 5 0
Te i 87 15 23 0 70 19 22 0 73 30 41 0 79 29 31 o0 80 19 29 79 9 17 0
ek 46 17 24 0 64 18 26 0 72 18 24 0 69 29 21 o0 75 18 8 0 51 6 1 0
HIL 38 18 27 0 27 26 39 0 46 32 39 0 48 31 33 0 60 18 40 0 61 20 12 0
23k 28 16 14 8 31 20 17 21 39 26 25 23 35 33 17 27 38 26 29 23 49 15 14 7

7H 8 H 9 H 10 A 11 H 12 A

s 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

woWw W W w0k
JE17] 32 10 o o 51 16 5 o0 31 18 6 1 16 10 10 o0 29 22 6 5 27 18 16 15
GES 64 14 3 o0 38 18 12 o 18 8 14 o 11 6 13 o0 17 8 18 0 20 14 23 o0
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