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®1 Ns =& EELE=AKEpHERTESL$ES (. ME LR/

-7 4 -
(my | PR | HY | KT [Nt | catr Mgt NHE | FT |l S03 Noy | Hcor | > . [>7_

500 [ 5.49( 3.2 §22.2|45.2( 562.5 | 87.7 | 254.7 | 86.8 |150. 4] 413.5 57.7 224.6 |975.5(933.0

10001 5.78 ) 1.7 | 8.5 | 30.0] 125.0 | 16.5| 120.0 | 28.4} 32.7 | 252.1 31.1 10.8 |301.7|355.1

1500 [ 4.96 { 11.0{ 8.1 {31.4} 103.3 {53.6f 73.0 126.0)34.1) 132.3 23.3 15.6 |280.4}231.3

2000 | 5.28 | 5.3 | 29.51106.5| 130.0 {30.4] 31.4 [ 14.5( 41.0( 109.5 10.6 73.1 1333.1|248.7

250015.57) 2.7 { 8.9 |51.0| 67.3 [14.7( 107.8 [ 25.4 43.1| 52.3 8.1 40.1 |252.4|169.0

3000 | 4.85|14.1|17.2|26.1| 15.0 7.3 17.2 1.6 y10.4| 48.5 4.8 31.6 |96.9)96.9
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LREELERRYZK, ZKH/NT 5.0, B, LT KB RS SRR T
F K @500 KFEALH = KE FHRERFA G, XTERH T 2RI TERMEERE
P S L T K0 SO, 7 BE AN SO0 S W BE UG » BT LA K Y SOF™ Ml Ca®t B F IR AKX
i3 @Ns Z 7K 1 SOi~ Il NOs ¥k JiE Wil &g B 3% It ol 2 At 1E L 0 FOR B (K
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BT EE B (> 1000 22 ED AR B LA KB, AR E MR ERRIET 1Y, F
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£ 2 As-Sc ENEEE FRAKYpHEFTES {L¥HE LS (ptrE 1)

|

(my | PR | T | KT [ Nat ot | Mg't | NHE | F | €T | SOFT | NOj | HCOg DRI

15001 6.49| 0.3 | 8.5 | 48.3 | 50.0 6.6 44.4 1 29.21118.6| 109.8 15.3 121.8 [158.1]|394.7

2000 6.50}| 0.3 | 26.4|80.4|108.5| 14.2 48.3 0.5 |13.8] 81.5 21.3 64.6 |278.1(181.7

2500 | 6.344 0.5 | 17.4 {138.7| 80.0 7.5 4.4 1.3 117.21 99.6 - 71.0 }248.5]189.1

3000 6.24) 0.6 | 11.3135.7 550} 11.7 62.8 1.5 [ 22.5 97.9 24.8 50.0 [177.1]196.7

3500 (6.09( 0.8 | 9.7 | 23.5(110.0| 10.0 31.7 2.8 114.9] 80.8 15.6 167. 4 [185.7]281.5

%3 ARAZRNZKNMAPEREFHEIE

FREBFRLEOD B R F B (0
E R % bl

H+ Nat | Ca?* | NHf c- soj~ | Noy | HCos
Z /K (H>500m) 2.6 20.8 | 42.2 | 34.4 | 16.2 [ 40.1 9.0 34.7
Z 7K (H=500m) 0.4 5.2 65.0 | 29.4 | 18.2 | 50.0 7.0 24.8
e B R R K 2.6 5.7 61.5 30.2 9.6 52.5 6.3 31.6
K RIK 7.2 4.3 48.3 | 40.2 | 11.2 | 61.1 6.0 21.7
ZK 0.3 32.6 | 53.0 | 14.1 6.0 3.9 | 4.6 57.5
As-Sc big 174 i < 1.1 7.9 69.4 | 21.6 7.1 24.5 1.9 66. 5
XK 45.9 | 10.3 | 22.5 | 21.3 | 15.1 | 63.7 8.7 12.5
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R IE % , TH R AT HTET 1 SO, e BE AL AR IX SO: YRR 1. 3 A MM SR T %
AR, 52 SO, H IG5 R AR , 15 WK f SOI~ WA ik WIAKMBRILER T ZZ Wt
BRI 5, 25 6 o oL 6 T K SE R AL, B B 7 X Ns T K — IR B SR R R KA 5
Nz KBEXE,

M As-Sc Z KL AL TR, ZAKEGHK H K GMEF AR EEE TS
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BEE AKX 4.8 £, FE L F 2000 K &R, 1 X SO WEAIEEE 25T . M As
ZRTHENWHEZ THRE RS, i FHE LZ8 S0, WER Bl ME M KREE
- R AB X RTK BR BE B A28, B, 17 X B 750 KE 1750 X SO, ¥ BERE W BE A I A %
SO. FERSAERT KB EERF;As ZREH Ns ZKEB L, WHM As ZK T
BELKSBEHBRLGUEK, B LR N Z)K T %38 RYEE L S0, 55
¥, B AT X As 7 T RIZK X SO: %575 G4y ity w B 4F A » (8 T K B BRBE Lh Ns TK BRI B K
W

3. FEB B =KFEAE (LA S

ez KT K B 49 pH B 43 B :pH>6,5<CpH<(6 ,pH<5 =K, = .FKPEHLH
fEEE TR AT (R O BB ZKAWAK EEE T8 AL % B
l, Ca* il HCOy RyML4r HLARBEE pH {E IR/ A W/ %, BY pH KB, Z  FK
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24% , T #E pH<<5 AR K =+ ,Ca®* Fl HCOs 4 tb R 7% M1 0. 3% . = T 7K ¥ SOF~ 4y
H I B pH B B9 08/ s B8 K ks %, B pH (B /NBT SO ALAr HK . BIAnFE pH=>6 B K
H,S0%" B4 28% , T 7E pH<5 B =K+ ,S01™ B4t L Riik 73% . NOy A LEZ
JK A0 X I K At AR B pH (R A /N B3 K 3, {H NOs™ B o L4 B AR AN K, FER /K
H NOy R4 H3/NF 10% . Bu4h, NHS B4y 5 pH 2R Y, XE LFEURE
kR LR T pH A, Ca®t YR BE K, BUSY HL K, #H N o NHE B A OB/ T, R
ZARR, NE A P EFE S, 1 KK S SO~ M4 b 38 K F z K M 38 K R K iy
SOi™ )4+t U X |28 SO, ¥ WE 38 X %8 SO, ¥ &, B LA T X 32 R 15 e 08
B ML K . B K Ca®' i 43 He 358 K F i X W /K M 5 K Y, 2 BA 3 2 IX 5
WEKABRFEERE C" WRHEYIR.

WK LA Nat Mg?t f CI- B F 0 FBRLS , FEI R P X =R FIRIE 2 AT % R
1%, Bl . (Na* )=0. 8540C1 ), (Mg?* ) =0. 23(Na+J, (Na* )+ (Mg?+J = 1. 05(CI~ )],
T R HEEIR T, B BB K KRR R P AR RS X 2 FK
B A2 2R 43 — 8 B S T L BB 7 4R 01143 BIRE 25 92K B & Na+ \Mg?* il CI- B ¥k JE £
THHEE S, NERPAIEY, ZKH Nat , Mg fll CL A8 MR 2, = # 2 A IR B
e EREFHREFELRERBENARE. ZKP Nat 5 Mg & BEL, KPR
S TR R AR B TR A STk, T R X AERR Y (pHZ>5. 6) K, Nat ,Mg?t 5 C1Im =
FWEMEZ MM ERT, REETREREN K, =& Z RO ERERE
0.92 Bl k., (Na®t)/CCIm)H {5 %35 A AY O ARERIE , (Mg?" )/ (C1m )5 (Mg?* )/ (Na 't Iy
HLE RS KT Mg EE A R A EUAE R K & Me? Y B 8, (R JE BR ¥ R K P AR R FE Y
NaCl il Mg{l, B BE LA EE4% 4 BRI . T X B E (pH<E. )M /K 1, Nat Mg?t (ClIm =%
WA E R AN T B SRR PN LEER, TR FE O BB E BN
RAUE #g #h 32 Bt 8 NaCl 1 MgCle, B W] BB M5 e IR 4EH - B F, R U R BEER
(Bm A NH Q- 8 FEERT S X B  BRAWNat)/(CL I WE 5 PRy HEHE
{87 B A AE B 22 A 26 B BOE /N T 0. 50, SRR BB 22 . BAORHE, T BIX
Fi7KH Nat ,Mg?t ,CI" B F 5 F — MR R, TRBRWHRAE 82 Q- ABRAZH
MRS B BT B (H CU R B S B T ROk BE R BT i BB K, B Nat \Mg?t (Clm B 1 4
MK BRBAERHAEEEER.

MR AR [F] BR B 2= /K A R K AR g AL = 41 4%, 43 A T (SO%~ 1 /(HCOq ], (Ca*' )/ (NH{ I
(Ca?" )+ (NH{ J/(SOF" )+ INO; IR H (K 6) K 6 FEH LR R Z/KIERETHK, X
SR TR AR B R K B R B L, AR K F eH<S) , F =4
Z DA BB RE S (SO )/ (HCO D I E B A kM = Ri K (pH=6) , A =42 D |k
B IZ RN, BT X pH<G WK HH 76 %5 AT HE (SO~ 1/(HCO: J L (E K F 2005
BB AKP,H SUB A LE DT 10, XFRERTE+F S0 RIERE, S0~/
CHCO; ) H B B Z5 « W 7K A B8 B 38 K T 3% k5 (Ca* )/ ONH ) HUAB B = | T 7K 6 B g A8 4k T
B, B BE KB, (Ca®* 3/ INHE JLUAE /), BREE/NET , X — B K, P RS
KHE Cat BEIK. BN R 4R H 4 pH<6 K, (Ca? )/ (INH I HEE /N T 1,3
AR A 77 X pH<6 BRI /K H NHE 3R F B RE W Ca KB, R T AR PE= 02 8
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E#Ca®*)/INHFI>1, B LFEL 3R KT 7K o Ca?t ¥R B % K F NHj ., #g(Ca®* )+
(NH})/(SO{™ )+ (NOs JH B 4 #r, T X R 7K P 8 % 3 38 B LU B X R /K P+ R (8 /D
XATRER B T X RK S SO~ B K, MZBX /K Ca Ik KB G M, XEERSH

4 PR EE R B

R4 TRABEMAT  ZAOBHKEREFHRSLE

FEEETFRIHOD EERETFRIS LD

% 5 pH
Na+t Caz+ NHi Ci— S0%- NO3 HCO7
pH>6 28 56 16 23 28 6 43
= X 6>pH=>5 16 33 51 12 67 10 1t
pH<5 20 29 51 11 73 15 1
pH=>6 10 63 27 13 59 4 24
WK 6>pH>5 8 27 65 13 76 8 3
pH<5 3 7 90 14 82 4 0.3
pH>6 5 86 9 5 40 3 52
ERE A 6>>pH>5 12 56 32 8 10" 4 48
pH<5 10 53 37 19 60 7 14

®S =.FHAH Nat Mg, O BFREEMBEXR
5 7T 32/ (€)) HXREX,Y) X/Y Y BIKE
x5

X Y pH>>5. 6 pH<5. 6 pH>>5. 6 pH<5. 6 pH>>5. 6 pH<5. 6
Na+ a- 15 9 0. 027 0.28 1. 42 1.91
%z Kk | Mg+ | a- 14 9 0.93 0.32 0.52 0.83
Mgz+ | Nat 15 9 -0. 088 -0. 132 0. 38 0. 44
Na+ ar- 38 39 0.93 0. 81 0. 80 0. 61
WREA | Mg+ | a- 38 39 0.92 0. 66 0. 43 0.33
Mgzt | Na* 42 65 0. 98 0. 90 0.54 0.54
Na+ cr- 49 23 0.83 0. 47 0. 87 0. 86
EREmEA | M2+ | a- 49 23 0. 84 0. 37 0. 67 0.51
Mg?+ | Nat 53 25 0.68 0. 43 0.74 0.59
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#6 = .WAPEHXMFEMNREL SHREHXR

W AFER (%) B AKSRE (%) BAKHEMBTE (%)
BT X/Y Ep-viidi a4
pH=26| 6>pH>=5 |pH<(5|pHZ>6| 6>pH>>5 |[pH<(5[pH=>=6] 6>pH=5 [pH<5
=200 0 11 76 0 0 0
200—100 | 10 12 19 0 0 100
(SO%~3/(HCOs5 ) 100—50 10 15 5 0 13 0
50—10 15 54 0 0 - 37 0
<10 65 8 0 100 50 0
>2 7 17 67
(S0F~1/(HCOz ] 2—1 27 23 22
<1 66 60 11
>10 5 0 0 42 0 0 36 11 0
10—-5 17 0 0 31 6 0 22 0 0
(Ca?*)/(NH7 ] 5—12 13 0 0 15 40 45 21 11 0
v
2—1 13 4 2 8 23 33 7 11 0
<1 52 96 98 4 31 22 14 67 100
(Ca?* )+ (NH#) >4 7 0 0 20 9 0 18 11 0
1—2 36 0 0 70 67 57 46 11 0
(80%-3+(NO7 ]
<2 57 100 100 | 10 24 43 36 78 100
=JLEEE

A LR H, BRI EEBRNET R KNRESBMBEHRE, FUTILEESE:

LAKMRESHLFASTE —SWXRER. RS . AP EERRH ca? K E,
(Ca®)/(NH{ I3k B Ho B 8K, (SO5- )/ CHCO: JHAE /N, SO Wk K s BE R I 25 . T 7K ot
A B2, Ca® ¥k BE4R /N » (Ca®* 3/ INHE I W B /)N, (SO*™ 3 /(HCO7 J A K, SOi~ MR K,
{H NOy ¥R BEAR/N, B ARBIW K AU F B ERY 10%, Hk, BN A4S LR THm

2. Wb TE I 7K 9 SOf~ B A LB K F K SOi~ B4 b, JE LA AT KR K o SOF~ ji 43 bk
&, (Ca®* )+ (NHF J/(S0F™ )+ (NO3 I e fH th ¥ i /N F AR KR K AR A Hofl . AKX 7K
T SOi” KA RH T IHOLHE L 2R SO, B R TFRRBK L2 SO M. HAFIK As
7K Ca®* @ R4 L8 A, 45 CCa?+ ) /ONH Y H A 43 A, 3 38 KR /K b Ca? YR BE 1 Ko F
NH{, H (Ca** -+ (NH{ 1/(SO{~ 2+ (NO; 3 . [ 38 b 17 IX A4 K , 33 4 5 22 BH 307 4B IX 7 7K
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HE CGHERE, X R TR KEME EESHELM CaCo, 1 CaSO, FS3E BN F#Y
S, BT XK 2 HE 38 X T /KRR 28, T IX ) B Y R T A0 26 B B 308 X g 21060

3. RMWMETHF LB ALY, 4 X MHEA EERKH KA WX, 2 LR EENR
MBEREEHRHE EKZREZENs B, Ns ZRBRK, ZB—RERE, AUENs &
T ZKEBRYETE Ns 7 B 2K H i BB AL , 735 oH E R B . X R
ZBRHREKHBILAR, UK Ns ZH =N KEERE, RUTEESER LXEEZRE
BEBEF. ZHMZHOCERE. FHI,Ns ZASBEFENRIERN EZTHREERR
L8E R 5 R B , 7 LRI 2 RS SR R R

4. As IR E, ZRMEEREFREZ L, ZKSHEHKE TR ARE R
KRR IENERZRE T @z TREN KB ZR5 R mRERRTES
BRI E LY ERKER. M, 7E As-Sc K B+, KR EZRET
=T o R .
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ANALYSIS OF CHEMICAL COMPOSITIONS OF CLOUD WATER
AND RAIN WATER DURING THE PLUM RAINS PERIOD IN SHANGHAI

Zhang Wei Shao Demin Shen Aihua He Zhenzhen
(Shanghai Meteorological Institute)
Huang Meiyuan Shen Zhilai Wu Yuxia
(Institute of Atmospheric Physics, Academia Sinica)

Abstract

During the plum rains period of June-July, 1986, the pH values of cloud water and surface
rain water were measured in Shanghai, and their chemical compositions were also analysed. These
results indicate that: (1) The acidification of rain water is caused by sulphates in Shanghai; (2)
The rain acidity is related to its chemical compositions. In cloud water and rain water with higher
pH values (pH=>6. 00), Ca?*content is the highest, and with pH<C5. 00, SO content is the high-
est; (3) The acidification of altostratus (As) precipitation is mainly due to washout process below
the cloud, and the rain acidity of nimbostratus (Ns) is mainly due to rainout process in the cloud.
Further, the acidification of cloud water in Ns may be affected not only by the local air pollutants

transported upward but also by the distant air pollutants through the advection transportation.





