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Chemical Characteristics and Source of Acid Precipitation in Guilin

GUO Ya-si'?, YU Shi**, LI Yong-shan’, SUN Ping-an’, HE Ruo-xue'”

(1. School of Geographical Sciences, Southwest University, Chongging 400715, China; 2. Key Laboratory of Karst Dynamics,
Ministry of Land and Resources & Guangxi; Institute of Karst Geology, Chinese Academy of Geological Sciences, Guilin 541004,
China; 3. Guilin Environment Monitoring Center, Guilin 541002, China)

Abstract: A total of 396 rainwater samples of Guilin from 2008 to 2011 were collected and analyzed for pH, 44 of which were analyzed
for major ions. The analysis of pH values showed the obvious seasonal variation of acid rain in Guilin. The pollution level of summer
was lower than those in other seasons, while the pollution levels in winter and spring were the highest. The investigation of fractional
acidity (AF) and neutralization factors (NF) indicated that low acid rain pollution level in 2008 was caused by alkali neutralization,

. .
was mainly from

especially NH, and Ca*>*. Studies of the origins of major ions showed that CI~ and Na* were mainly from sea, Ca’
the crustal dust while K*, SO?” and NO; were mainly originated from anthropogenic source. Finally, the effect of regional
transportation on acid rain of Guilin was analyzed and 3 originatons of acid-causing substance were oriented by an air trajectory
clustering methodology based on hysplit-4 and a clustering algorithm including (D Jiangxi, Anhui, Hunan and Hubei, with high
population densities, these regions contributed 19% air mass in spring, 26% in summer, 19% in autumn and 36% in winter due to
the northeast wind; @Pearl River Delta, with airflow from west Pacific passing before arriving Guilin, contributing 19% in spring,
33% in autumn and 36% in winter; @Nanning, Liuzhou. All strong acid rain vapor air mass converged in southwest Guilin in spring,
and arrived in Guilin passing Naning and Liuzhou. In summer, under the direct control of southwest monsoon, the vapor from Indian
Ocean directly arrived in Guilin, accounting for 75% . The southwest airflow passing these cities accounted for 14% in autumn and
63% in winter.

Key words: Guilin; karst; acid rain; hydrochemical characteristics; origin of ions; backward trajectory simulation
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Table 2 Enrichment coefficient of ion components of atmospheric precipitation relative to the sea water and soil

WiH Na* K* Ca®* Mg?* cl- S03- NO;
[X/Na* ] ovater — 0.0218 0.0439 0.227 1.16 0.125 —
[X/Na* ] ivater — 0. 44 6.19 0.70 1.52 9.45 —
EF e — 20. 18 141 3.08 1.31 75.6 —
[X/Ca®* ] 0. 569 0. 504 — 0. 561 0.003 1 0.0188 0.002 1
[X/Ca®* ] ivater 0.16 0.07 — 0.11 0.25 1.53 0.47
EF,; 131. 84 0.14 — 0.2 80. 65 81.38 223. 81

WU NO, A1 NH, 7] DL ZBS AT, R, X
Cl™, Mg** | K", SO;~ #F4T TR EF {ETH5E, XF
K", Mg’" . Cl™, SO;” FINO; #f7RiJEM EF {Eit
B EF AR 1 B, WA A% B 1 AT T
SEEFYEE, Y EF HIZ/NT 1, RIUAREK I B
FHBAT T HE FHEMB. Cl M EF,,,,. [HE
1.31,EF, {2 80. 65, X F ] C1~ 1y EZ ARG I i
. Ca’" B EF, /2 141, R LR BOR TG BGE.
SO;” M EF ... M EF_, 7351 75. 6 F181. 38, i #
PR 1, 3¢ B 4 R R 1 ke I LA v] LA
20 BT LA SO~ EEIEACNKRIE. WH,NO, 1Y
HERVRARH /D FEARZ00% EF A 223. 81, 35 L FI
NO; TR AN, Mg Fl K (3545 1
TN AT R K 7R B, B B 4R M Aok IR T
TR, R R AR 2 ] W, (A 1 B AR R A0k )
W IR, e LIEA T IR AT IS, B R K T 4%
TR 4 (SSF) FHL 72 4 ( CF) e ik — 4 H)
W25 5 T R VR R b 52 TR L K R SRR (AF =1
- SSF - CF) fr i iy b, A F .

SSF(% ) = 100(X/Na*) ../ (X/Na*) ...

CF(%) = 100(X/Ca’") .,/ (X/Ca™™) Lvue

HR A 25 W R I EAS B f T H A5 R an
3 [ 3B B KA R P A S
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Kb, FEEORIE T R AR DL S AR T B, 7E
AU E Y R M58 R IR G B 92.55% , (H F 5L
e ARMERSE i 5T R T F A - R TR A B R B R TR
ATy % Ca®* F K " AT A S0 HT , 12 R 8L
R* =0.084, HHOCHAM 22, B 92.55% 4 K25
R BHRBESE N R G S BEUTS. 44 SRk €1
AR L BN & 6 Fis A 14 koK C- &
BN R RGeS T T X, AR CL™ 3
BN QN by I AR A AL S W I BE B o3 T AR
HCL AR R RS HER (PR & A R e
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B, BT LAEm CL™ I A IR 3R 32k B Y L,
AR 22 ] S TR N SRy A T 328 T A AR A A 34, X 24
Cl™ AR 2 — s F8 R B, 38 E A K
() Na ™ 1 C1™ 2R H T, W& 7 Fos B mi K iy
Cl™ 5 Na* B HAE SR (Cl/Na® =1.1777)
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Table 3  Source contributions for different ionic constituents in rain water

BT TR IR % HFEA NHR

S0%- 1.29 1.8 96.9
NO; — 0.5 99.5
cl- 82 1.4 16.5
K* 7.44 92.55

Ca’* 1.2 98.8

2.4 JE B AR
2010 4F S 4 PR T AR e R EE ) —4F ) ik
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