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Abstract:1090 precipitation samples were collected from 1989 to 2006 at Lijiang City. The analyzed results indicate that the average
pH value is 6. 08 at study period, which is higher than the average pH value (5.0) during 1987 to 1989, and the annual pH value
show an increasing trend, suggesting there are more alkaline mass input to air after 1989. the concentrations of major ions C17, SO~ |

NO;, Na*, Ca’*, Mg’ and NH, are 11.56, 32.64, 3.63, 2.54, 50.19, 7.73 and 11.36 peq-L™", respectively. By computed

. e e . . . . . o 2
the correlation coefficients and sources contribution among major ions, it find that Ca™"

3 ’
and Mg’* are from soil-derived sources, and
about 57.2% of SO} also come from soil-derived sources; 95.4% of total NO; and 41.9% of SO;  come from anthropogenic
sources, and only Na® and 25.7% of Cl~ come from sea source, meaning that the chemical composition of precipitation at Lijiang
region is main influenced by regional sources. According to the variation of tour scale at Lijiang city, it can be divided into 3 periods of
1987-1989, 1989-1996 and 1997-2006. The percent of soil-derived ions at different periods is 40% , 53% and 72% , respectively,
showing a significant increase trend; but the percent of anthropology-derived ions at different periods is 39% , 36% and 15% ,
respectively, showing a decrease trend. It explains that more dust input to the air by expending city scale, changing the land form and
overusing water resources. But in order to develop tourism, the pollutants related to industries are controlled well.
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Fig. 1  Variation of yearly tourists in Lijiang from 1990 to 2006
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Table 1~ Chemical compositions in precipitation at various sites in the world /peq+L ™'
X I B (4) pH $02- NO; cl- NH, Ca®* Mg>* Nat S e Y
AT 1989 ~ 2006 6.08 32. 64 3.63 11.56 11.36 50. 19 7.73 2.54 119. 65
i 1 L1 1987 ~ 1989 5.00 8. 15 1.92 3.69 5.67 4.45 1.58 0.96 26.42
gl 1991 ~ 2000 5.39 108. 84 15.40 31.97 44.90 114. 36 44. 07 28.13 411. 30
1) 1996 ~ 2002 4.78 448. 16 47.05 52.87 170. 02 358. 66 43.49 24.41 1 144. 66
L (201 1997 6.38 24.00 8.30 6. 10 45.50 34.00 12. 10 8.70 138.70
| o) 1986 ~ 2006 5.02 74. 30 22.10 37.90 35.20 77.70 9.70 40. 30 297.20
[ pp 2] 1992 ~2001 4.05 186. 80 23.90 13.40 29.40 133. 50 11.80 8.90 407.70
g (22 1992 ~2003 5.15 241. 80 39. 60 142. 60 193. 20 295. 40 31.70 23.00 967. 30
qt g (23 2001 ~2003 6.01 248.90 84.10 31.50 234. 00 191. 20 33.80 16. 30 839. 80
ERW 1= [24] 1996 ~ 1998 4.70 70. 90 29.90 18.20 66. 40 34.90 6.90 10. 50 237.70
Fa, HALD 1990 ~ 2002 4.52 50.20  30.50 55.20 40. 40 24.90 11.50 37.00 249.70
Tirupati, Ep g1 2000 ~ 2001 6.78 128. 00 40. 80 33.90 20. 40 151. 00 50. 50 33.10 457.70
B 03 26! 1999 ~ 2000 4.20 83.50 22.30 34.20 19. 10 16. 10 6.54 32.80 214. 50

1) > "+ ST =[S0+ [NOy ] +[C17 ]+ [NH; ] +[Ca®* ] +[Mg?] +[Na* ]
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Fig.3 Temporal variation of pH value in precipitation at

Lijiang during 1989-2006
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Table 2 Correlation coefficients for the pH and ionic constituents of precipitation at Lijiang from 1989 to 2006

pH S03~ NOy cl- NH, Ca* Mg * Na
pH 1.00
S03- 0.28 1. 00
NO;y 0.21 0.39 1.00
cl- 0.17 -0.13 -0.48" 1.00
NH,’ -0.40 -0.10 -0.24 -0.17 1.00
Ca®* 0. 48" 0.80" 0.31 -0.04 -0.29 1.00
Mg** 0. 46" 0.78" 0.54" -0.19 -0.20 0.78" 1. 00
Na* -0.05 0.13 0.06 -0.18 -0.08 0.37 0.33 1.00
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Table 3 Compare of average concentration in precipitation at various periods/ peq-L

B (4F) s0%- NO; cl- NH,/ Ca?* Mg * Na* BPWESRE EMWEERE/ T
1987 ~ 1989 8.15 1.92 3.69 5.67 4.45 1.58 0.96 26. 41 NS

1989 ~1996  28.39 2.64 8.03 17. 64 28. 44 2.60 1.25 88.99 36. 86

1997 ~2006  36. 04 2.63 14.39 6.33 80. 20 11.83 3.57 155.00 307.1
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o, R BRI 2 s I A e it X B E A, R
B 7K Hp S 24 8 1 R B 9 L A Uk SO > NH, >
Ca’" >Cl” >NO; >Mg** >Na*. SO; Al NH,” 44l
SRR FE B KB B BA 2, B AT R T i VLl X R R
W 7K B 7S S Mk 5. 1989 ~ 1996 4F 245 — I, Sy
VLR Ui A e A0 391, 30 ) 45 57 35 10 % A i 36.86 1
NI, FRABE AL/ IN . 33X I R AR A v 8 - R B B I A
Ca’* >S0.” >Cl~ >NH, >Mg’" >NO,; >Na" X
— ) Ca™ BUI NH, F1 SO~ B A B K v ik i de
15 BB . 1997 ~ 2006 4F R VLR i #F A T 5 R
BE AT, S 58 = B B0 3 B [ AR 7 B0 % B i F
307. 1 J7 AWK, 33T 1989 ~ 1996 4F - ¥ 37 % K& 1

9 fif. 7EIX — B 1 K SRR K B T IR T N
Ca’* >80;" >Cl~ > Mg’* >NH, > Na® >NO, ,fl
55 P AH E HEZ SE AT 3 FPES T (Ca® T | SO,
Cl™ ) BAT ARk A Mg® " 1 Na™ i HEF A A e a8
PR U, B R Ui 1Y) & TR W 7K v 8 BH B HE Y 34
FEHT R BR Ca® " S Ah Bl A T VLT R I R A
W R A T 26 50 (1 G G K R AR K A 5
TRV IO & A AR A T L 45 B R R 1 L i A
TEREZI (K 4).

X T R AR K A [ 25 A5 A ) s 300 L 451 1) 72
b, B E A RS Ca® " YR EE T o5 1 L A1) ih 55 — B
W 17 % , 35K 210 55 — w399 A0 58 = i 01 9 289% Al
51% 4 I SUTRH L 18 7 247 3k B2 {843 301l Ay 4. 45 | 28. 44
H180.20 peq-L™" (£ 3), 55 = I 609 5F 2 v JiF 4%
5 — W A 2065 , Uh I Bl R UG R R, K



2 4 T T KRR 7 Ml X R R AR AR A R AE B 5 W < LAz e T T A A 335

Mg?* 3%

N -

Ca?* 17%

S04 31%

Ca?* 28%

Pre

NOs 7%
NH,* 21%
Ha™ 21% NH.' 22%

Cl" 14%
(a) 1986~19894F

Na* 2%

(b) 1989~1996%F

Na' 2%
Mg 7% __ ;7 >
T T~/ S04224%

N\ S04 32%

NO;™ 3% Ca?51%

CI" 10%

NH4" 5%

(c) 1997~20064F

4 MIITARMPXRSEARPEFAR

Fig.4 Compare of percent of ionic concentration at different periods
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HFR LR =99.8% [Ca" ]
+92% [ Mg’ "] +57.2% [SO; ]
(3)
TR AR s, NZEHERCIE 3 AN AS [ BF 390 60 37 25
FE43 50 10,38 | 32.06 £ 23. 94 peq-L™", EfT&
BT R 5 3 R :39% | 36% Fl 15% ; 1fi [A]
M by AR PR AE 3 IR U B 4 ) . 10055
47.01 A1 111.52 weq-L ™", BF 7 B 7 6 & 19 L 5
K :40% | 53% F1 72% , 5 B 5 3 0 . 1 B
I L b DX i T 90 ol %) AN BRI T 3 W 1S i R R
7K r HiL 2R R A2 S YR ) R R R LE A TS R AR
QRN R A KO AR PR & R A AR P
BRGNS NS S A S HE O o £
IR 7 175 2 1 0 R AR 7K e b 3R 3 24 TR 43 B
JE ] g8 3 iy 2Ok S e X N VT X AR

PRI T QAR OB 1 5, L A R 2 B B A . 4 Y
N B, 20 28 90 AF A0 391, Wi Vv 3nk A i ads o Ak
FE R K i A 4 9 0 8 A A s v Y YR
AR PSR T X A AL SR T A Y i 2
RIS 1 75 2R B9 B BORRL, DRI 7 R VL
MRBEWUEIRZ AORRAT. X —ERE
O TR M DU B AREREE. 534 1 A A
Z MRS R GE IR AT A I 583 S8 Mo A, e A i
R MERR I ETATTRGIS @ (I R R (53 W/ S VA FE N
W, BT (2 R K ) MK LW TR TR B 18 A
JK ST AR /0N 2 BRI T B T A A A
o AE 5 S0 18] TR VT 3 XA 2 7K A A i 1)
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4 HFHig

(1)1989 ~2006 4FHATH] , Wi VT K< BE K 9 pH
K 6.08, 7% T 1987 ~ 1989 4F 6] 1Y 75 518 5. 0. FF
TS (- Y e BE R 3 8 Pk B R T
1987 ~ 1989 4F W] 1% AH Ny 25 Vi B . i W] B 4 i
b & R AR K i Ak 27 B4 1 v B A R, e R
1 0 o 1 e . AEL 5 A A At S 4 R T L XY
X AR BoR A P B O BRIk, Ui
R JEANTR) 77l X6 KA 1 5 i 2 AR TR

(2) TR RABE K 25 B 1 8] 1 AH OC 3R 50 AH
KBTI EAEBIRY) 6], &3 Ca®" Al Mg®" 2
B T HEE BRI, X RAREK pH B 52 W 5 K
BATS pH EMAHE R B3 5 4 0. 48 (p <0.05) Fl
0.46(p <0.05). B4, 57.2% 1y SO:~ Fl 4.6% 1y
NO, ¥k B T b R M A2 U, 95.4% W) NO, 5
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