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RUSHTPE. HANEEEATEHETOPERET RATRRM(EE /
TASMH. (= S ). Wl T AEREE B CRENE A% | TLRR, pH

HERBTHNY 4.31, HER4.74, HEN4.83, HHEM. LETRKRE HEH

FYEPEBRK, #0.17. pESHEK pH ZF8A, KFEETRT. KEFA pH
fHi57.13, MAHEEMF pH B1%. MEFFAKpH ® 4.2, FMLEPEEEE
MIEEHER,. BEMSKASER RMEeESA X ANTREHSTHN 0.08
F10.04, HARDN, XS AXELERE . KARFIEX, RHBEHNE . W
M FEEE=EuEHBEMN. LhEY L Wk, H, EZEXTRE LSRN
0.75:0.50, PR ¥R 1:0.49:0.31, VAPHE B FREB AT LM% 1:0.60:0.39, af Wep[d
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KER HEERCO™, F- FHMHEYANER, MEAUEFREANAZD. HHEI

®1 +. B RMAULRAITHE(eqL)

pH [ H™ [504 |NO3 | O I NHY |Ca* "Mg™*| K™ |Na™ [E(-) |E(+)] Z{+ )+ E(~)

Y |4.83]14.8 | 166.7) 23.9 | 46.4 | 100.7] 155.4] 36.1 |22.7|32.6 | 237.0 | 362.5 599.5
B (3) .

£=% 0.17 0.66 | 0.67 {1.00| 0.43 {0.93 | 0.85 [ 1.51 | 0.81 | 0.56 0.65

¥ a4 |18.2)55.0 | 15.5)107.4 217 [ 25.9 | 21.3 [4.6 [85.7]178.1 |179.2 5.2
g9,

{ o 0.36 | 0.5010.83] 056 |0-66 | 0.76 | 1.15 | 0.79 | 0.57 |0.52

X 431 ]49.0)63.6 | 32.3 | 22,9 20,6 [ 143 | 8.0 |37 [17.3)118.8 |113.9 2317
EEH

U lows 0.47 ) 0.64 | 0.56] 0.62.)0.43 | 0.42 [0.73]0.63 | 0.2 J0.31
B4/ £H 0.37(0.86 | 0.4 | 470 1.01 [ 1.81 | 2.66 | 1.24 4.95|1.50 [L.57 1.54
A%/ HE 1.23/0.33 | 0.65[2.32( 0.22 |0.17 | 0.59 0.20 { 2.63 {6.75 | 0.49 0.60

2H/E 33110.38 | 1.35 | 0.49| 0.2 {009 | 0.22 [0.16 053 [0.50 0.3 0.30
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FHSFRERR Y. RS/ RKIBNERRT XA RS 7 ok F 5K
AREE R ELFKFOEFRENRAITEL. RER 1500 m, FRAP>, A
ROBRZHMEALEERME. SIS, BEMRA(CI, Nav, Mg'* )8y
HK, Ca™" EHFE

%2 RETEMEHKPETRE(ueq L)

HEFFEARE ]}H H™ |80 |NOT | o [NHE |catf|Mg™ | K* {Na® [z(—) [T+

Fik 6.01 | 0.99 | 2209 27.1| 79.2 | 95.6 {268.8 | 100.3 | 42.9 ] 61.3 | 327.2 | 5709
A 6.5 | 0.31 | 152.3| 21.5] 62.8 | 110.5 |153.3 | 20.2 | 38.2 | 31.6 | 236.6 | 355.1
i 6.14 | 0.72 | 2806 31810 338 | 165.8 |S67.4 1 43.4 | 182 41.5 | 346.2 | 8372
mEEAan | 6.13 | 0.75 | 198.6] 25.3 | 69.9 | 1066 |253.9] 69.2 | 39.3| 49.8 | 293.8 | 51%.4
YRR 4.9 |12.18 | 122.8| 420 32.0 | 89.0 | 85.2| 12.6 [ 10.1| 19.9 196.8 [ 229.0
o) 495 11126 | 134.7] 189 33.5 | 65.4 ] 92.50 10.3 {1880 33.2 | 187.1 | 232.5
s ) 4.25 | 5581 | 282.3| 31.8 | 34.6 | 126.3 [149.4 | 31.3 | 16.7| 26.0 | 348.7 | 405.5

REEASH ) | 493 1170 | 116.8| 251 | 348 | 70.5| 779 | 1335 | 11.9] 23.8| 176.7 | 209.3
PR @ | 464 2307 | 14840 231 330 ) 973 1 99 ) 172 132 228 ) 2045 | 2723

B 566 1 2.19 | 50.3( 2.2 (410.0] 30.5( 88.2| 788 |30.4(226.8 | 462.5 | 456.9
il 633 ) 047 | 45| L0 4.7 | IB6 [ 135 1.8 | 9.0 133 302 | 56.7
itF A 003 ) 1.33f L0 1.51 | 1.10 | 2.56 | 4.02| 298 2.18 1.4 181
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KEREE R ZRBAREE, pH=6.1— 7.1, BFEKERE. 7 1000pg/L
BAt, ErhRREER TOm Ca*t* WRAERBIR, SMaFa60% Lk HANM R,
PAE R, B, RITHR, EXAMoKEREE, BT ROREARE. Hhs0; MK
FRWER80% 't B=RHEI=AME, D e B SR TEIER
Bk REmtt, pHESVLEA BFRERESRE SNEARERL it B 8
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Wb K. T, R 5% B BMARE BKEEE SR FRES
WHEEEERMA. NOJ/SO; fINH, Ca™ EHB FHEZEBK. BRI 9%
SWE RS RHERAE LG, HATSME, T SET RIL=RH%,
HARRTIE S EEIE TREHHE, BB B E EH T

%3 AEFFREBKPEFEE (eq /L)

H&AARE |[pH [H™ SO |NO: [Q1° |NHP }Ca*™ | Mg™| K* | Na~™ | El-)[Z(+1
JEF 4.91 | 12.3 | 73.1 | 195 |167.6 }30.0 [55.2 |30.3 | 9.5 | 1226 | 260.2 | 2599
FEE(12) 4.73 | 18.6 | 61.7 | 22.3 | 96.6 {306 [32.8 |19.7 | 3.8 73.9 | 1806 | 1794
HE (10) 4.73 | 18.6 | 43.5 | 110 | 68.7 [15.6 |15.4 |148 | 3.1 9.6 | 123.2 | 1271
AigR (B) 475 | 16.6 | 49.4 | 242 | 41.4 |32.5 [29.4 | 9.0 | 2.1 28.3 | H15.0 | 118.2
R (6) 475 | 17.8 | 69.8 | 158 | 1642 [26.1 [26.9 [32.8 | 6.1 | 137.0 | 2493 | 246.7
BAE2) 4.70 | 20.0 | 43.1 9.5 (1293 8.3 (104 (262 | 3.8 | 113.9 | 1819 | 1826
e 7 d S 0.66 | 168 1.77| 244 | 1.92| 3.58 [ 2.05] 3.06 2.06 2.0t 208
MR /TS 0.93 | 071 1.53] 025 1.26 | 1.9 | 0277 0.34 0.21 0.46]  0.48
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T+ )eXd-) [Ca°F [SOF_ INO7  NHS
% ./} Tfﬁﬁﬂﬁﬂl‘.‘—i PH {ueq—/]'_) e ) /E(_) /SO: ___.ca++
it 4 | kR WM. R AE §1—7.11 =1000 0.60 0.77 | 012 | 0.3
N % | Ex REAT 3.9—44) 700—1000 | 0.33 0.85 | 0.09 [ 090
KT Zfa#| bw. fE. 2B TE ~ 50| 420—600 0.43 0.73 | 013 | ©.78
HES | 8T B EE BT RN 47501 150 —400 0.32 0.66 | 0.21 1.13

RS BFRMKLFFESTE

- T+ 45(-) 1C77 Mt fs0f |4 INOY
% W | b pH (&iq—,m(} A me | Ay 2 sor
F¥EE | 0L | 4.6—4.9 | 400— 500 0.10 0.54 0.29 | 064 | 023
FEEEALE | Em. & 47— 5.1 30— 400 0.34 0.21 0.40 | 0.37 0.56
PRI ’;2‘ égg. 45—4.9 | 120— 300 0.2t 0.34 038 | na8 | 0.3
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FREEARCPRREPER, NO; /SO; MyIbE—ERIF bR T MBS ARAE M X FU k. X Ik
HEFEBA, FHH 014, FAPRBESSTE. HOFFHH0.28, LhEk2
. HEURERAE. ERRTHMANR0.51, HERMTREL.

MFHF, WENO; /SO, EhBEMAERRER, HFED0.36 M0.49, FEE
BERENHR. BHEABASRME. X0.22— 0.23, f£hE, EREABEEEL
AR, 455032022, REGWRTWER. ADBERE. EHENANE
BHERD, REOIL EHMERGH LMY, ZHEEEDS HF005KH,
R NO_ 53R,

HAE 2H" /807 + NO; 1 H' /NH, FREB5-BRIE AR AR, FLBRE FHEh 49 40 X 1L
Bl XA HEEPESRAD REOI6H0.15. FENE BE, 5514 0.36 7 0.44,
ELAHTHRETE, HOIEN NO; #1507 UFMEESBAYR. HBRAKEKESH
B, BRMKERPES, THH0.58R0.92, KMUAEERNEAS YRE, &
F0.66 71 1.19, 0.76 #12.41, XEH AT WEHK. £ FILEXHALERD.
A% 0.27 #,0.41, BuRPEBEKPHARRL. FERKNES -BEY, IHMBHE
FrAIE. A3 1.02 70 3.68. dBARUEEMK PH SO; M NO; KEEA K & MMM @
B, TR F# NH, MR/,

40' nss C17/CI°

AMallan 20000 T

nssCa”’ / Ca’t

‘ffhﬂmmﬂ INCANANAL fnn

nss 505 7 S0

%W EfﬁL{rﬁiM E W £ H
wg in:ttit):t—:rﬁf"ﬂﬁﬁ B &

4 *@fﬂﬂlﬁﬁ»lﬂﬂﬁi}i?fmf, Ca* ™ 8 O WJEipah 5 57 & 1 Ho A9

HAH SO; + NO; /ANHHCa* (Mg "M EB THRPEREEN T EAEHE TR
Bl A ABERLE P ERE— AT 155 A0, 4—0. 72 [’ MR
K. EHAKKEAL]I— 2.8 26, Tk 148, AXEBETHR 2.67. G514
Eabict, WHES oH HARSREYS. HpH ERMLLER, R2HF%. HAT
BEmABENRELMEH, FAKPEFHANRRLY, WENHXREFFREL.
WP BT, nss HR)ERFEBAPFSHEFHER, FL Na* hE

ST LN N

-y



118 ERAE: PEH R K R ST 33

BIFRFR. EW4BHTPEMEAERETAKS SO, Ca'' #CI™ 3k #g 3k a5 A7
SR . ATLAEB, fEPEAREATH SO, M Cat LELWREESL, THA
RHHHE—L, 3T SO; KL IEBIRBIT P14 82%, EHERBRRAIL 3%, #
B AF RIS, H68% — 76%, MRt MR SO; HHYM TR i
B 5, WIEARMEK, HEHh 46%. HAMAS nssCa**/Ca " WHEHRE,
—MEZ790%. EREWKF SO f1 Ca~ BLF#k BIEWHE. Cl- MR MHR.
Ak oy SRR, ARRF N 7%, EREHY (8%, EEXEN 12%. B
CIm B4 b akgil. FEAILMBEXESI. mEtERis Cl- 5T 41%, waL
Na~ HER( 58 AP Cl Na™ HHEHLE).

5. FERBERRAPEFEMARE

UMK T R FEROERRBA N =M, BT UaCGEN Y MAKRRBX
HERMETEERZH", SO; MINO;. “REME, SFEEAGEN TN LRaY
B, RESEWIEENMYR. RREEENR KT EFEER Ca' ", NH,,
SO7, HIXmREH HESRE T, MMg™*, K, Fe™ . Mn™* % ZRigEH, =¥
REGHS, RBEEAKPHEFEERC fNa", HMRFAMg* ", K*. 80, %.
it LA A TLA LB R T B L, — S R B S R TR AT K 3 B 40 B 3 AR 3
s T H, Ca®” MINa® ZHMHEN OF LENGR=MENEMERH. K64
BTHE. AXRMRENSHER. TUEI . 5. ZREKFENEEHRAR. EHE
Bk T HR EERERR, & 77%, BERAERE16% ), Tl 5K e %8
M%) EBREFENERERLAN, & 65%. TSRt ErEmiE4(15%
120% ) ERERS R, BETAXEEREL, LH61%, REHRMERES
20% A FEPEA TR B R 83%, MAEFEILEE 93%, Tl 5548w M At
R FEPE SRR L 68%, Lk B MEEEmE L 16%. R BB RED.
ToishmmBA. £11%. 49k 65% M 24%. WHERBKAFT (4% E
(2% ). EAFAHMILMBEERMA . M17% BXP 29%, @ Lk
WIHE/N20% 7% )0 2FK, iR TUKREFREA AR £7% R Tl 75 A R
BRI TR R, HEHRRARNBR, S35 22% M 40%. HREHRANE
R BIS(BAL JMTGER(S3% 8% M 75% ).

6 TREEAEFARBEER%)

Tilkg@isikm i i B kb 3 4]

(H*) (ca*t) (Na*)
da 7 71 16
H # 15 % 65
E 61 18 21

B, AREKTEMHETASRGE. ARESHETTHEZ EMHXAKEY
PR HFHEBET BB, LRILAS. WA Sa TLUER, AARREAT CU, Mg*”
Na*. K' ZBEMXRHBA, RABE LAWNR—RE HHEXEER S0, 5
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B R A MER A, mEXEE FHARETEREARER. BAP Ca T W
RESGEA—EHX, GERNCa' XK. H R5EMBETHENX. MEE
MEMAEE THAERMNER. WE Sh pRB FEMEKS Ca’ . 807 M NO Z[E L
BK*5Na ZEBEML, WC, Na*, Mg~ #HARR¥E.Ca*~ 3 I &+)507
IR ERRME. H 525+ 50, REMXEX, RBT S0, 2EMmKP
H* ¥ — A FERR. C1° 5§ TSP 84K, RO\ RREAF CI” H—TEERRK.

mERN 0.9 LX) 0.7 0.6 LA

so; l-J ‘ E‘ M % %

G _ .
ﬁéﬁj 1. dEH. BAREE=EEKLFSEAR

KAF. ZEHKERTE, HpH HESERKE, K
WHHAE WAPEFEREUPRANRE. 4

e —— I H AR ERL3 4580 2.5 1%, ZFERKT
f— Bl SO;.Ca™ I NH; MWENI®, LHEH
. © , Ef3— 104% BAFASCl 8 Na” WER
o W LREEG2— S5 RE®APR NOT &
oz BEER. B, R 14 502 L.
. 2 AWADETENAR. EHETFSRN
. B AR RS B F W BN B0 487 255,
- hiE Tk PR F SRR R, M
X B 5B 7%, BRH KRR FIRENRAE
e RRME, 0565%; ERETYRERRLE
“ BEM. 43k 61%. ‘
@S PEMBRRKPETFESR 3. PEEHBEALFREERAEN LT
HEBHORAI £& L REME, pH H—BESCL— 7.1 &
(@) A, bIAHHE #ipH i—#E4.2— 5.4, AHFKFEME T

Mg N ZrSE. REFRFRER WEHE K HPREME Ca-, Mg,
Na-, k#k2— 445, SO; K L35 BT EMEL 14— LM MHAHRTH
REHRSH . BT RAAE. LHHU S0 B HEFBLRNBERY. HWH
Bk 81%. MBTPIHI Cat FEMEMEK, HUELYE. BEHT NH A
Ca** #1%, HFIHFRK, MERBEE NH, SEHARE ABWEAPEFR
FRARRN. RALTESHEURLE SRR, HREEAEMN LARK I R
A B, ERAR ST LSRERAT AR, B ZEEERENA—&.

4, HESBEALESESETR. LWeH EE &, hitmE. SHEFRE
BN BOBRBEMRC MINa'. EAXBRTEFEMEENS mHN LS
B B A, BB R, BAR, MERZAERAEN TER
BT NKER, SREETA, CUf Na” MERREBRK4— S{F RBREAK
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. Comparison and Analysis of the Chemical Characteristics. of
Precipitation in China and Japan

‘Huang Meiyuan  Liu Shuairen
(Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029}
Hiromasa Ueda
(Research Institute for Applied Mechanics . Kyushu University » Japan)
Abstract

Based on the chemical analysis of precipitation obtained on 33 stations in China. 29 siations
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in Japan and 9 stations in the USA, the chemical characteristics of precipitation in China.Japan
and USA are analyzed and compared. It is shown that the chemical features of precipitation in
these countries are quite different. There are acid rain in all these three countries, but the

Towest pH value is found in the USA. The total ion concentration of rain water in Chinu is the
highest. among which the concentrations of SO, . NH} and Ca'™ are especially high. The
Cl™ and Ma* concentrations of rain water in Japan are extraordinarily high. NO; concentration
of rain water in the USA is the highest. Analysis of the structure of ion components and vao-
ous ratios of ions indicates that the influence of land sources on icn concentrations of rain water
in China is significant, while influence of sea sources on ion concentrations of rain water is the
largest in Japan. and influence of the industry pollution on ion concentrations of rain water is
the largest in USA. In this paper the chemical characteristics of precipitation in different regions
of China and Japan are also discussed and analyzed.

Key words: China; Japan; Precipitation chemistry, Data analysis, Acid rain.
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