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Abstract: Based on the monitoring data for years in Shandong Province, current situation of acid rain in every city was assessed, and

the temporal distribution of the dry. wet and total sulfur deposition in Jinan and Qingdao were studied. The results showed that

Qingdao which had the largest precipitation acidity was the single city whose annul average precipitation pH was below 5. 60. The

precipitation acidities in the main cities of Shandong Province were in a descent tendency. The total sulfur desposition in Jinan and

Qingdao was basically stable or in a descent tendency

. but also reached 10t/ (km?*a) or so. Among the total sulfur deposition flux,

the dry deposition of sulfur had the greater umlrlhulmn, and the contribution of SO dry deposition was higher than that of SO3™ dry

deposition. By analyzing the relation between the precipitation acidity and the SO, discharge intensity, soil acidity and meteorological

condition, the impact factors of acid precipitation in the cities of Shandong Province were revealed.
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Table 1 Average pH values of precipitation, acid rain frequency, and SO; discharge capacity in different cities of Shandong Province

i pH (i P T A %% 1997~ 2001 4 SO, 11 2001 4 S0, 11y
1997~ 2001 2001 1997~ 2001 2001 HECHE e (kmPea) ™! RO 1o (kmea) 7!
] 6. 02 6.71 5.43 0 16. 66 9.85
T 4.99 5.87 32.00 19. 10 17.54 11.85
i 7.45 7.43 0.23 0 46.90 39.77
ATE 6. 67 7.15 0 0 22.43 18.92
i 6.35 6.36 0 0 9.98 8.74
b 6.05 5. 69 4.07 10. 53 9.98 6.61
b5 5.73 6. 04 6. 19 0 13. 14 9.25
o 6. 61 6. 54 0 0 12.37 10.96
e 6. 62 6.58 0 0 18. 31 12.97
b it 6.42 6.19 0 0 10. 08 6. 54
1 6.70 6. 70 0 0 7.70 8.78
e g 7.27 8. 05 2.67 0 35.35 30. 14
T 6. 80 6. 87 0 0 5.32 5.81
M 7.71 7.31 0.56 0 10.94 8.99
10 g 7.72 7. 47 0 0 9.13 6.29
Il e 5.62 6.99 7.25 0 5.26 3.03
HTRE S 7.10 6. 43 2.29 6.25 4.82 5.01
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Table 2 Monthly distribution of S deposition in Ji nan

and Qingdao / kg* ( km**month) ™'
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1 2139 106 269 2514

2 1561 80 335 1976

3 980 85 110 1175

4 468 83 187 738

5 390 70 434 894
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12 1 889 104 79 2072
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4 432 53 178 663
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12 936 58 117 1111
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Table 3 S deposition in Jinan and Qingdao during

1991~ 2000/ kg*( km?+a) ™'

Wil 0 SO, TUkE SO Uik SOi™ iwyiks S hiks
1 S 3l fit i) S 3 fit [ S i fit A3 A

1991 14 406 2021 2690 19117

1992 24 662 1729 1519 27910

1993 20710 1555 2823 25 088

1994 16 808 1406 3834 22 048

P 1995 10 478 1190 2745 14 413
1996 22 393 1396 2585 26 374

1997 19 437 1294 3244 23975

1998 17 206 1131 2293 20 630

1999 11607 969 3167 15 743

2000 7105 590 3182 10 877

1991 14 494 615 2638 17 747

1992 14 523 574 1541 16 638

1993 15959 482 2376 18 817

1994 16 875 543 1573 18 991

PPk 1995 15 966 514 1224 17 704
1996 15 024 670 2271 17 965

1997 12 985 767 1394 15 146

1998 9 968 664 2118 12 750

1999 7947 585 1133 9 665

2000 5516 436 2198 8 150
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Table 4 Contribution rates of sulfur dry and

wet deposition in Ji nan and Qingdao/ %
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Fig. 1 Distribution of Soil pH in Shandong Province



12 1 2 5§

B 2457

R, A 600 2R 44 458 P TR N ™ T I T A I,
1997~ 2001 4117 % Jay Wit 5 L% 085 L K J2E ) At
[ pH A4 53 51 4y 4. 69 .5.09 5. 81, F& 1 411 % 4y
Wk 52.55% 28.46% 14.29% , ] X 3 ANl i BT
FEM 3 SRR TR, H & I g A W ST A
by 38 e R sl b M, RV IX 3 AN ) R I AR
BAREH 0, (AFE/K pH S AN, ST G
7 BN SEIET JE T 0T AR TS AN
ST AE b 1 55 B, 33 I T 446 K 40 A 1)
Bk pH SBEK T 7, BUAE /N T 7 AR H2, A 50
ST AR /NPT R WA, 48 B 40 I A TC R MRS HH . I
T FA O — 00 PR T o v S, R TG 2 AN s
A7 v M B S e 45, Br i I6 3 AN A T 59
B 8, R e AN T ) B K pHL B JBR MY R
SR, BROK IR TG SRR Ay B BIL R AR5 2 3 Fl 4 437,
LT ) B ) PR K R FE (1) DR 3 B T R b, I8
2 B BRI R HE B R AU A IR A5 At B AR
K22 1) 5.
4.3 RBEAFXTER N 5

DALl ZR 45 N TR R e 7™ 11 75 8 T S, k)
A5 NI Ik AR 1) B A0 Sk 56 R A, X R R A
X R I (RS W A TR o > 1) g R S TR W
IR 5 2 i St R B S A DA K.

T 8y T 5 A7 55 i 35 3 5 A6 AR R K.
761 500m e 8 LAR A3y, A Bl i )2 AU % /N, 300~
400m 5 5 XGHE K, 500m LA XUE B /)N, 1.000m
AL SR K. IR 2 4 L RRUE, 2F S 200m L
AR, A A, —MAE 400m Ze A, AT I nf
iX 700m, (K725 L2 20 & 24T b,
SR AT O R, 28 ST ASOE RN SETE Ui
mi, ASEZe R S X, WA R L CNEA
. SINCFEA L SR AR 2 AR, NP YT
FHOHT R, S0 i 25 X3 488 05 BT R IR V5 A ) A A
ATHEL, A SR, TR AU, T Ak
ezt (B Rt — s B S i A AL T
FENT R, 75 34 A6 Jo A, TR FE K. 24 U]
LRI VIR, 75 B A% v [ 52 BRI, X Ls s
W) ST AE W R 20 A 2 A8 A B A S 28 T P

WL R4 2 I Rk, BF 9 T Ik T R UL
B R IS 3 A R 1L 2R 48 I i 1) B K R
TR U S L BT Ba 3 FEmTDT R SOl &, i
DURR I DR AR R, TR AE BT DU I &b, SO, It
Kﬁ"n’u#ﬂx?ﬁiiﬁT SO03™ TULkFM DTk A 1@
L3 AR Y AR GRS IAE LB
FAFRTER TR I SE e, #9575 T 1 R4 N 8 S0 1T 1R
VOB RIS K17, Tk A7 280458 R e B 4 1 T )
5% 3Tk:
[ 1] isEdh. RN AR A& 2 4000 B i —— 74 1 b X R R B O
[M]. dbst: BRI R, 1993
[2]  EDE. R SO, &G Yot LR R A i sema ). B
HERLE, 1996, 17(2): 16~ 20.
[3] fm.JILMP.*LH WHNE BEEAmIRSEH (M),
U Bl R AL, 1993,
[ 4] ‘}EPJII 'ufl,ilell EAL. ERUCKE T P T A SR AR B b 2
PR s R LR B R AN B D). EREE R AR 4R,
1994, 14(4): 460~ 465.
[ 51 HRECH. e 7 o 50 e 4 M I B i (e 4 50 D)
21991, 10(2) : 14~ 18,
[ 6] B, AR, M 4R, DG M DS A0 B 4 % R T s
[J]. TP EREE R, 1996, 18(6): 18~ 22.
[ 71 ORIGESS, 953008, AW, A% Wi I ol FR D0 B OE B v 42 RN
AR SCPERFFEL ). PUJIERKE, 1997, 21( 2) : 35~ 44.
[ 81 duSEhil, delEe, FAR C %, SUR BT DR A IR 1), Ok
SRR, 1993, 17( 1) 106~ 111,
[ 91 CARICHE, PhHF, BT, 5. AU BT DORE I ik B At
WAL D] BT RL A EERE, 1996, 4(2): 77~ 81,
[10]  FEHRHE. IR st T oOBUE AL 1) K UREE, 1986,
10( 4) : 357~ 370.
[11] B 2e, mapist, Efeit, . T 15 Bl S A b i ik
WEFE[ D). FREERRFTIT, 1998, 11(4): 27~ 34,
[12]  EEHERY . BREE R DR SHAME( ). dE
A EFEFRELRA R, 1991,
[13] Y, SEEs, AL Br i EREL A Ub TSP ORI PM ok
VSR AT IE L D). FREERLERESL, 2004, 17(2): 1~
[14] W ZR 2y AR TS, AR M. b st IF-NMMI’.J%&
#, 1994, 354~ 358,
[15]  J5e3E, ek, Fha, % FFHEBBE RO REA SR
HELI]. P EFEE R, 1997, 17(2): 103~ 106.
[16]  l50E, edeli, Bz, .8 S ML A R AE B R

W] BREERLEAER, 1998, 18(1): 39~ 44,

- it B B R



