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Abstract: This paper presents an analysis of variation characteristics and long-term trend of acid rain in
Taishan Mountain area, using the observed data of Taishan Mountain Weather Station from 1992 to 2010
and the data of Tai’an Weather Station from 2007 to 2010. The two stations are located within a distance
of 10 km, and the latter sits at the foot of Taishan Mountain. The annual average precipitation pH values
of the Taishan Mountain Station are generally below 5. 60 except the two values in 1999 and 2001, with a
variation ranging from 4. 31 to 6. 47. These pH values reveal two different periods of variation: one is a
fluctuation change with no significant trend during 1992 — 1999, and another is a steady decrease trend
from 2000 to 2010 at the annual rate of —0. 15 a~'. The monthly average precipitation pH values over
these years at Taishan Mountain Station vary from 4. 50 to 5. 02 with higher values in March and July and
lower values in August and September, having an irregular seasonal variation. The monthly average pH
values of Tai’an Weather Station have similar features in seasonal variation with Taishan Mountain Sta-

tion, except the irregular changes in a few months due to limited data. Compared with the acid rain data
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from other mountain weather stations in China, the precipitation acidity of Taishan Mountain Station is
much stronger than that of the mountains in the Northwest of China, similar with that of mountains in the
Southwest of China, but a little weaker than that of Dayao Mountain, which is located in Guangdong Prov-
ince, South China. The comparison of precipitation pH values and NHCs between Taishan Mountain Sta-
tion and Tai’an Station indicates that the pH values and average NHCs of Tai’an Station are higher than
those of Taishan Mountain Station. The most ApH values and ANHCs, which means the differences of pH
values and of NHCs between Tai’an Station and Taishan Mountain Station when the two sites see rains at
the same time and it begins to rain in less than two hours, are positive. This is probably due to the differ-

ent contributions of scavenging the below clouds of atmospheric pollutants like aerosols, SO, and NO, to

the chemical composition of the rainwater at the two stations.
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Fig.1 The statistical distribution of pH value and £ value (electrical conductivity)

of Tai’an Weather Station (a,b) and Taishan Mountain Station (c,d)
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Fig. 2 Multi-year monthly average variations of precipitation, pH value and % value of Tai’an

Weather Station (b) and Taishan Mountain Station (a)

(Solid boxes (m) stand for weighted monthly averages, transverse lines (—) for the medians,

rectangles for the distribution of 25% —75% . and straight lines for the data of 5% —95%)
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Table 2 Comparison of the statistical results of acid rain observations

from Taishan Mountain Station and Taian Station
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Table 3 Comparison of precipitation pH values from Taishan Mountain Station and other mountain stations in China
g4 MR /m Ay AR pH (H ok 15,
BrERE R 1 2119 2003—2004 7.27 Zhao et al, 2008
RS 3816 1997 6.38 i 45,2000
PRI 1300 1993 4,26 Zhang et al, 1998
SEME ol 1630 2003 4,5~5.0 M B FA S, 2007
FMEA L 1630 2004 4~4.5 M 24,2007
=M ERSE L 3240 1993 4. 89 X 58 LA, 1993
g )1 g JiE 1L 3070 1986—1995 4.01~4.59 MET1E,1998
E | 350~652 1998—1999 5.23 BT 25,2005
JUAR R I 815 19992002 4.23~6. 20 2505 ,2005
WARZEL 1534 1992—2010 4.31~6.49 AT




%3 PR JEL S5 119922010 4F % 11y 4t X 2 TR 25 F0 e AiF S L e #4440 353
x4 2007—2010 EHRLME LB pH & .k EH NHC B4t b &
Table 4 Comparison of precipitation pH value, k value, and NHC from Tai’ an
Station and Taishan mountain Station from 2007 to 2010
pH k/pS -« cm™! NHC/pS + em™!
< 4.5 4.5~5.6 5.6~7.0 =7.0 <50 50~100 100~150 =150 <50 50~100 100~150 =150
BOR EBI/ % 50 32 17 1 36 41 17 7 49 35 11 4
o MEKEEE/ 26 52 32 16 0 60 32 6 2 75 20 3 2
S 1A (. 4.42 51.9 38.5
O mwesl/% 1 22 67 ¢ 6 23 81 16 26 25 36 5 25
o OBRKEELE/ % 7 28 60 5 38 42 13 7 40 41 13 7
S H{f 5.08 73.8 70.8

T % Wl RN ZE 42wl AE 20072010 4[] B K 1 pH
(B & {ELFT NHC 7 B4E DA R B K 3 Rk K K &
FB oy 4. B 4 T, Bk pH (A & {H 5 A
X 50, Z& i ad 80 % iy k&K pH {H 43 i 7€ 5. 6
PLF 3 pH AR T 4.5 69 Ho B4 314 50 % (R 7K
B HLD AT 52 % (R K BB . AR ELER N 7 28 %
WIE 90 Vo i REIK pH EAR TP AE 4.5~7.0 Z 1], Hrp
67 70 (B KA IR L 51D A1 60 %6 (R /K it L D 1) pH (A
TE5.6~7.0 Z[H], fE & HiE T 50 S« em™ '3,
T I L i A sl A Ee ) R AR R 22 S
BEA AT — 2 28 LRI S R K o 3 TR &
i B K A I d s — 2V 4K 128 mo 1 2842 ul AH
Fe TR 1534 m Z8 il SOR S TS e = N s
Wit R 7K pHL (B LS 25 1) B R

Jyitk— M T I ER X B K pH (E A £
E 20 ST T 2007—2010 4 i) 9 34 [ B A 3 7K
L 35 B4 K A 3 B TRD A 22/ F 2 h i R K 4
A7 80 Wk, IS M RE K pH {E M NHC 1) 22
(ApH #1 ANHC, ApH=pHy;; — pHyy » ANHC =
NHCyy —NHCy ) JF BT 4

300
T, 200
g
o
<z
<100 e
o . . ..
z Taove v
z - ¥
< e e
0 - :
-100 ‘
-2 0 2 4
ApH

PR A %42 3l FLZE 1L () A R
ApH Hl ANHC /43 i
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when both Tai’an Station and

Taishan mountain Station have rains
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