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Location of 5 meteorological observing

stations in the Pearl River Delta
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Table 1 Information for 5 meteorological observing stations in the Pearl River Delta
) ) R ‘ 1978 4£ 2004 4
i 44 X5 FrEiX 2 3 27z ¥ /m it dEl A CDP/IZ5% [ RPN CDP/15E
H/ N
I 59287 I 23.17°N 113.33°E 41.7 195101 482 43 738 4116
H[H 59298 HOM 23.08°N 114.42°E 22.4 1952-07 26 7 114 685
&l 59478 VL] 22.25°N 112.78°E 32.7 195301 43 14 221 835
W 59493 W 22.55°N 114.10°E 18.2 195207 31 2 598 3423
=3 59278 BEPR 23.03°N 112.45°E 41.0 1953-07 30 9 98 549

T AU GDP BERE 11 7R 48 e 3143 3 (2004) 20



1 B {4 1 1954—2004 AFBRIT = A IR RE L BE AR A e 63

1.2 geREHBBESHEE

RE DL E B — A~ A PR RO, B S N 2& BE 43
e e Ab B bR FS 0 B B . R TR A L RE ) DR
B DR 2 LA U S B A T, B AR BT AR A BRE
SRR L S B L L TR LR 4 BE AL
PR T A AR 515 5 2 1 22 3t 1 18 fif B L i
B R G HAGAL o DR, BB LR LN G S AR AR ARAL T
SEPRBYRE DL B L RV N TN ) BE WL AR AE —
B BB, (H BT 28 2o 3 24 A B Ok A B IK 4 M O
RS H AR Bl UL B 9 K 8 fh B #, O BIF ST R AR
AR A B E S R . BRUE 4 LR M Ridit
3BT R UE B 2 R UL BE 0 A % LY L T E T
JEAEE R A Mz 2R . A B R BRI = A N e L
FERARAI R IS T R HE/38 H M
1.2.1 BRASRE

REULE BB A REE LR B NENRERG
3 2 BT AT UL ) A R L E b B T e N9
AR, BB UL B Bt 55— ) BEUE 4
TN A BE UL BE R A TR B9 AR AL . X — iR AR
T8 T3 BT B UL RE 35 28 A A A i o L e R O B
B R, XM BRR R — 2T
Ao AER, BIANGE UL R R IES N . H e
Bl A, M S0% ft i BAE 4> R i, 7552 PRI
FIvb, f R —4F 50 km B UL RE LU B HE i T 4 4R
WK 50% , TR 4 50% 9 B R 43 2R HRE i i
SRR S|, i1 TSR BRI BEUE AR IR R
(0, N IR A, B ARl 25 01 RSk, N
B, XAAMESE LBEAX N T 2R E RGP E,
WA F 4 Tk 48 5t 50% AT 4 R T xR BE
L L RS AR BR VT = A N AE LS B A, PRI 60% fiE
UL BB 4 (RIS TR LR S T R 60%
B BB A Sk e UL RE R (B, B AT B A il T AN
% ORE A R Y IR 25, AT 3K B S kg
O AEASC T, L 60% (1 B 4 A5 K DL
B A b b Y B UL EE A, AR 3R 3 Y R DL B K
s DL 90% 1 BFUE 4R AE N R UL EEIRME, AR
2 RE WL BEAKOF-
1.2.2  Ridit 57

Ridit 43 B 2 X B — 25 2 i B (g, it —
P 251 AR A ) BB UL B AR 0 A 5 2% Be UL A A
(A I B B UL JBE ARUR A0 A B9 4 4 ) R4 T 2 AL X It
gy B 2y A B B LB O T S % R L BE 1 A
UV FEARBF I 1954—2004 4F LLAE gy SR Y
Jr A RE UL SR B T S B0 S 2 B L B 4 A, a0
TRAF 11 R UL AT R 40 A 55 2% i LIS 43 AR BEAT X HE

A3 O — 4F 58 UL 4 F 3k 25 F 1954—2004 4 51
AF SRS Y HE UL BE A3 A5 IR SR T 8 . 2 R — AR 1O
¥ Ridit fH K F (/N F)0. 5, FRom ik — 451 58 UL EE W
MELF T (222 F) 51 A9 B WL, 1M F- 34 Ridit
(B0 AR 75 ke pil 28 ] S ke BE LR 8 FH R [ R

Slone B4 %t 2 43R A1 Ridit 23 A vkt T 4
(Rt L A3 AT, DA A 1 b 9k 98 AT e - v g T i L
JiE A AR B A Ay BRI R A BT L R
Ridit {E i} 8] )5 51 5 BB 20 5 00 #3519 fig WL
{EAEE A VAR LA 7 1 WA A DAERE AN 6B L BE A (]
FPBIAE R 2 2% 43 A, AR 8 1 b S e T 3K A B UL
NI (49 43 A 5 78 T3 5 B P R 5 AT A A4 5 %
GRS I RN BUR (AT 55 A B A 1T
{5 Ridit J7 3% & FH 1] — Hi 509 A8 UL 2 2% o A 3t
BF-H Ridit {72 Ridit {5 A U GBS [ 3 45
f%F Ee , 1 B TS () i BE 0 Ridie {8 R 28 7 4% (14 4
55, R IE TS [ i B A AR X L T BB E AR
Tk B TR T R4 A BEUE 43R BE LB Y
ASAVAE R FE bR , BT A [ s BB o o5 22 ] (9 5 R
Hoo PR, Ridit 43 M ik f0 BAE 7 R I AR AE P
FfRE BN FE R IE B O vk, F T 8 UL EE B AT o
1.2.3  H%E/58 H 5%

V2T H R Lee % g0 B W 177 B
DL BE S 2R B 36 A (8 SCOR - BE UL EE KT 19 km A9 i
AT ), VE R 43 BT BE UL BE AR Ak K 9% . {H Vazani
AU B T A R o < AR I R LB RR R T
G YT RS HT R SURIEAR I . AR SCR
R VT = A U 1 AL BB AR 0 R A, 2 B 4 UL
T RS 0 Y PRI S A5 AN
B A e/ 55 A0 %) B 28 ok oo 8 A PR S (AN B HE D
MR R SRR ) B A UL K B b ofE L R N T
10 km ¥y 5

2 giR5ite

2.1 HIIZAMNERETHBERE

B2 251 T 1954—2004 4EBRIT =AU 5 D%
7 AY BE L -2 Ridit (B FUGR S/ 58 H A9 50 R A8 b #4
P B 3G TS A AR RE WL EE HE (60% RFA
A3 3) FRE WL AR (90% 2R 43 %) 19 51 4E48
fbas, mE 2,3 bl fEnk & 51 4 BLERVT = A
5T RE WL 2 B T REE . BILENT
R e SR o Sk 2 b S WAE g DL RE T 20 T R L
T L3 — #3478 SF ¥4 Ridit & | A U B2 A% (8 DL M2 4
e/ g H O 0 b o WY S B o o



64 Mo R % ¥ #t 19 %
0.9 40
L
0.7 130
s = =
£ 205 120
0.3 10
0.1 BT T S S 0 0.1 0
< (=) < (=) < N < (=) < (=) < < (= < (=) < [=)) < [=)) < (=) <
v el O O ~ [ 0 0 [=2) (=} (=1 v Pl O =] [ [ x© 0 =N =3 (=3
2 2 2 2 2 2 2 = = 2 3 2 2 2 2 2 2. 2 =2 =2 =2 g
oy b
0.9 40 0.9 40
&l L
0.7+ 30
foo [ = =
= > >
:i 0.5 20 +‘%- P
& N K
0.3 10
[ B St S ) 0.1 — 0
< (=) < D < [=2) <t (=) < <t N < (=) < N < [=)) < (=N <
wy vy O O - ~ N (=) (=3 vy vy O O [l [l (o2 (<] (=N (=) (=3
2 2 2 2 2 3 S 2 g 2 2 2 2 2 2 2 =2 =2 =2 §
£ Efy
B2 BRIT =AU IR T 1954—2004 4E -1
- Ridit {E FUR %5/ 56 H A5 2 (10 28 34
DN N L. n s TR
¥ (B P sl R 73 Ridit (H4R, M2 A%/ 36 H AR R )

0.1 - -
<t =N < N < =y < N < =3 <
v @« © o o~ N % o = 1=y =
= > = =N =N =N =N =N =N =N S
= = = = = = = = = = Q
B
40

SN

0
<t o) < [ex) < D < (=) < =N <
v vy O o [ [ 0 0 N =3 (=3
(=)} (=) =) =) N =) =) N N = (=3
— — — — — — — — — — [\l
4 fy
40

>
E

0
<t [oN) <t (o) < = < (=) < =N <
v v o O [ [ 0 [} =3 = (=3
(=)} (=) N (=)} N (=)} (=)} (=) N =)} (=1
— — — — — — — — — — N

0
<t [o) <t [ea) < =) < (=) < =N <
vy vy O O [ [ =< =< (= =3 (=3
N N =) = =) =) (=) (=) N =)} (=3
— — — — — — — — — — N
& By

Fig.2 The trends of mean Ridit value and

frequency of smoke/haze days for 5 cities
in Pearl River Delta from 1954 to 2004

(solid curve denotes mean Ridit value, dashed curve

denotes the frequency of smoke/haze days)
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the dashed curve denotes the poor one)
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Table 3 Median and poor visibility distributions for five cities in the Pearl River Delta of different decades
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2001—2004 4 13.8 14.9 16. 1 12.5 13.5 8.1 11.2 11.3 5.9 7.1
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Table 4 Decrease of visibility and frequency of smoke/haze days for five cities in the Pearl River Delta of different decades
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Table 5 The emission of atmospheric pollutants in

Guangdong Province during 1995—2004 (unit:10* t)

AR AR S0, Tl i 4 Tl By
1995 53.50 20.81

1996 73.10 56.83

1997 69.30 36.70 116.90
1998 67.88 34.16 92.20
1999 69.49 34.73 94.42
2000

2001 97.31 18.24 35.86
2002 95.34 17.97 33.56
2003 97.52 21.93 43.84
2004 114.80 25.20 39.40
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Visibility Variations in the Pearl River Delta of China
During the Period of 1954—2004
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Abstract

Atmospheric visibility is one of the good indicators of atmospheric fine particle pollution. To well understand
the evolvement course of atmospheric environment of the Pearl River Delta ( PRD) , the temporal variation of visi-
bility is examined by using three statistical methods, namely, cumulative percentiles, Ridit analysis and frequency
of smoke/haze days, based on the historical visibility data of five geographically dispersed cities ( Shenzhen,
Gaoyao, Guangzhou, Taishan and Huiyang) from 1954 to 2004. The characteristics of visibility variation and its
possible cause are investigated preliminarily.

The temporal variation shows that there is a remarkable decline in visibility for all cities of PRD in the 51 years
studied. At the end of 1950s visibility in some cities, e. g. , Guangzhou and Gaoyao, evolves from low to high. The
increasing consumption of coal and decreasing usage of trees seems to be responsible for this trend. In 1960s, visi-
bility is generally high and experienced very good air quality in PRD. The visibility degradation for PRD is at early
1970s, which is prior to that of some other areas in China. Between the early 1980s and early 1990s, a stage of
high-speed economic growth, the visibility gets worse. After the middle of 1990s the decline trends of visibility e-
ventually become moderate. In the course of visibility variation of PRD, it should be pointed out that the visibility
trend for PRD in the 51 years studied actually descends all the same even though the visibility declining rate slows
down after the middle of 1990s. From 1960s to the period of 2001—2004, the declines of the average visibility are
about 62.1% , 55.7% , 50.4% , 50.3% and 47.2% , in Shenzhen, Gaoyao, Guangzhou, Taishan and Huiyang,
respectively, and the average extinction coefficient of atmosphere for the period of 2001—2004 is about 2.6, 2.3,
2.0, 2.0 and 1.9 times of that of 1960s. In recent years, Shenzhen has the lowest visibility in PRD, followed in
turn by Gaoyao, Guangzhou, Taishan and Huiyang. The trend of visibility in PRD is mostly in accordance with lo-
cal economic development and population growth in this period. It is also found that Gaoyao, a city located at the
western part of PRD, has a lower visibility in comparison with the eastern city of PRD. It shows that the regional
transport of atmospheric pollutants has a significant effect on the visibility over the down wind area. Furthermore,
the relationship of visibility trends with atmospheric pollutant emissions in recent years is also discussed. It is found
that visibility in PRD has not been improved substantively while the direct emission of particles has markedly de-
creased in the past few years since a series of prevention and control projects of atmospheric pollutants are imple-
mented. The likely cause is that gas-phase aerosol precursor species, especially SO, and NO_, have not been under

control.

Key words: the Pearl River Delta; visibility variation; cumulative percentage ; Ridit analysis; frequency of smoke/

haze days



