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Table 1 Annual variations of SO;concentration and acid rain in Nanning
msoz/t pH o ms()z/t pH o msr)z/t pH o
1991 34370 5.34 25.6 1995 19 458 4.47 61.8 1999 25200 5.07 56.1
1992 43 057 5.13 56. 4 1996 25 100 4.83 43.4 2000 18496  4.78 61.8
1993 34381 4.74 52.6 1997 30700  4.89 53.8 2001 13502  4.81 75.3
1994 34 380 4.87 66. 1 1998 25 000  4.82 76.8
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Fig.1 Monthly variations of acid rain in Nanning
a. pH values b- acid rain frequency
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2 2001—2002
T able 2 Seasonal variations of precipitation ion in 2001—2002 pmol/ L
/

1 230.2 44.5 25.8 38.8 100. 3 202. 1 4.0 38.3 23.3 0.92
2 69. 1 11.9 12.7 5.8 35.6 40.9 1.1 12.1 5.1 1. 05
3 90.2 9.5 11.3 14. 1 38.6 48.3 1.5 10. 8 3.0 1.22
4 137.1 14.8 13.2 40. 1 34.3 107.8 4.6 19.1 12.7 1.15
136.6 20.2 15.8 24.7 52.2 99. 8 2.8 20.1 11.0 1.09
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3.1
, 1991—2001
) 54.2 % 75.6 %
1 , ,2001 1991 ,
60. 7 %, 1995
pH pH
0.559 0. 064;
0.447 0.062 , pH
3.2
—RAINS-ASIA 3l
3.2.1
(D)
x(t+ At)= x(t) + [u(t) + u(t+ Ar)] x At/2;
y(t+ M) = y(t) + [v(2) + v(t + N)] x N/2
, At ,u(t) v(t)
(2)

(SO (x7,y/.t+ A) = Mso,(j. i+ A1) x exp[— r/(207) 1/ (2T0°LV);
[SO4] (xj,yi,t+ M) = Mso(j,t+ A1) x exp[— r’/(20°) |/ (2T0°LV)
,[ SO2],[SO4] , Mso,, Mso,
L ,V ,0 N 9j
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md.so, = Z [SO2](xi,y),t) Vso,Ar,
md.so, = z [SO4](xi,yi,t) Vso, I,
M50, = Z [SO2] (xi,5,t) Kso,L At,
Mw.50, = z [SO4] (x4, y5,t) Kso, L At,
= (maso, + mw.s0,)/2+ (maso, + mwso,)/2
, MA.S0, M50, SO2 , MA.S0, M50, SO«
, Vso, Vso, SO2 SO , Kso, Kso, SO2  SOs4
(3)
, o(s)= aso'g, s
(m),a
3.2.2
, 2000 30 %, 2001 28
% ;2001 0.9
100 km ,
4
4.1
’ ’ 5 a 39 % N
L.2m: s 3 :
, 3 1991—2001 3
" , 53.4 %; R
3
Table 3 Comparision of seasonal variations between calm wind frequency and acid rain
/%  pH /% /%  pH 1%
1 47.5 4.32 82.3 3 30.9 5.10 47.2
2 36.4 4.84 54.6 4 46.5 4.78 61.3
4.2
1991—2001 4 R pH (
4) 4 , 10 mm ,pH ; 10mm s

) pH 10 mm
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50 mm ’ ’
4
T able 4 Comparision of precipitation and acid rain
/ mm pH /% / mm pH ! %
<10 4.67 64.3 >3 <50 4.88 76.4
> 10 <30 4.82 82.9 > 50 4.93 75.2
4.3
1999—2002 418 , pH 5.6 277 4.5
119 5 : 3
2
5
Table 5 Comparision of weather system and acid rain
! % 71.4 7.6 13.8 7.2
pH 4.6 5.4 5.1 5.3
! % 82.5 46.4 68.9 73.8
4.3.1
2 2
o
3.
.pH

115°%E

110°E



789
’ ’ pH
4.3.2
2002 8 19 “ K
,19 20 5
5 4 6 pH 5.55
, pH 6.54 6. 38,
4.4
, SO2 NOx ,
) 2000—2001 11
s 850 hPa 2 >
r — -8
. }
6
4 £
= + g
2| i 2
1 Erk
I} .
0 L__.&_—____ag; 0
1 2 3 4 5 6 7 & 9 10 11
e
2 pH

Fig-2 Comparision of temperature inversion and pH value
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Characteristics and Origin of
Acid Rain in Nanning City

HUANG Hai-hong', DONG Hui-ging',
CHEN Hong’, GAO An-ing'

(1.Guangxi Research Institute of M eteorological Disaster Mitigation, Nanning 530022, China;

2 Nanning Environment Protection Bureau, Nanning 530018, C hina)

Abstract: The observed data of acid rain and pollution source are analyzed, and the analysis
shows that the frequency of Nanning acid rain is high and the pH value is low. The
computational results of the Lagrange plume model indicate that the Nanning acid rain is
mainly affected by external pollution sources. The synoptic diagnoses for pollution sources
suggest that the Nanning acid rain is mainly affected by the NE pollution source, especially in
winter and spring, and it is influenced also by wind frequency and inversion. Based on above
analyses, we conclude several types of circulations affecting acid rain, among those, the upper

trough—cold front type is the major one.
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