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MNAKDBEEPHRET ZERICOVT

A BE-EXE OTAI - O KE-kE o=
RAINFALL ACIDITY AS RELATED TO METEOROLOGICAL PARAMETERS

By Takatoshi HIRAKI, Motonori TAMAKI, Mitsuaki HORIGUCHI and Yasushi MITSUTA

Synopsis

Four years rainfall from 1984 to 1988 were collected in Kobe, and were analyzed for pH
and electric conductivity. pH values were ranged from 3.27 to 6.95. Yearly variation of pH
value was not recognized.

Rain events were classified into 4 categories, front type, low pressure type, trough type
and typhoon type. The front type rainfall yielded the lowest mean pH value (4.30), and low
pressure type showed higher pH value (4.70). The pH value was seen to be related to the
intensity of updraft.

1. IL®IC

U, BUENRESNZREERE LTEE A, bBEICBLT b 2EN 2 BRERE SR E S BE <
noob 5, BIERMER, BORICE L TTEMIRD  FETEMBANOALTBERYE O EERR® 4> &
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EvavaT7v bt (BETRE 25238, BETRVA V7Y M SXELBBTHLILELIOATL
%%, METHHEOERIC S 2 BEH 1000 m OAFLIIETT> L BEBR L4 > 7 v FOEER
XFRL T, LeL, ZORMIEE L2 IRTORY, REEEMEEI X, BRNLHE L b
EHE L TRBROP A THAT 3 LEHND 545, 202 L 2RETH 2880354, Parungo 5
& W, B, BK, 7oV, TEOMETY, B, B Bk B BEOoLo S5, HF, BN
DpH %, ZHZThE, 4, 4.79, 5.29, 4.0, 4.91, 5.91% L 7% Lazrus & BBIBORELZ2HTEL,
EEL{OMOPH 34.0THBHI L L, ZOPET VI a v ABBEAER VI ERTRL, BHCE2 L
SEHFELTOLRBNFOR LA LN ELO THIBES N, FrihBLlEsZoTcEREATY
5L LT3, Wolff &5 RFAKET L RO pH OBIFE 2 H~, SHAEO L » 5 HOEMEHEEOR ILER
HIR 2 BB L TELBRTHRTWEDOTLITOEL pH 2R L, EXEORIIAEES,S DR L Hizk 2
DT4. 40D pH 2R T & LT 37, Singh & i3, BEFAT1 H~ 3 BOBEOSSESE  BRIRS OBI%
2RL, BAREE pH OBIRDRL TW3Y, 20HTHS I, By pH BESECIEA L, HRKL R
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TRONBELTVE, ISRV OER2 L 6 TR\ EFEEKE & - T, AD pH BELT
B EERLTVSY, HBHLBEHRELIRL TW A0 BEWCHRT2HEERLTVEHDLHY,
LR ATFAELTRIEATREREY,

KIFRTIE, EORRT—F 2HVT, BRRFFOKRERICOVWTEEL, BAFERA L, WAD pH O
REHESIIZLES ELT,

2. Fi&E

2.1 FKNOIRE

19844E 6 H~19884E 5 A @ 4 4Effl, RERNAEMIEH UITHRIGS) <, WABERREE (MR
EHERBIR-200) ZFv, FKEEIL 72,

BFEGH A IIME T ORI b7 2 FER Om#c B L (Fig. 1), ¥EEFHZSICH 5 0 HREROFE
ERHPBRDVBNEIATHS, BEETTHS00m T, EHHICIIEBENTORELZITIRT Y,

ADOREUL, Bt L ERE—BR L LT, —BNEIITo 2, BREP CRRSHELBETY,
Z ORI 6 REFERMEOB A ILEREL B E L,

FHL 7-AD pH 8 & CHEROHE R, EREEMRZECI2REZR/NMNIL ED B LDIED ITITY,
FNOSEERIBES X, BEOMTETEY XV ELV VAR ANTEREICEEL 72,

pH O#IZE I3 pH 2 —% (£ Y A4 »#8 Model-501) % Hv>, BEX (UTEC) IHEXRE (RHETT
48 CM-07) 2HWTHEL 12

%¥, 1987 9 H» 5198844 3 A ¥ CHRUENEHHER RAETITHEHLE AR-102SNA) AV TR
/&& 1 mmiED pH, EC, WA A4V EE, M1 4 BELRERCEEL 72,

2.2 [BT—%

BRCAWEERT— 513, 19844 6 A19884E 5 HD (KRFTHRT) HRIRERK &, REAMPICHIRSAR
BRIy 27 5 (AMeDAS) i k> CTRIL, MR, #F, KERCHEINLEAR, BE, KiE, BAEO 1R
RMMEZ AW, B, SR, M, KROBEES I, FAOEIMADZNZ I 110 km, PEILFE 45 km,
L 7km, H40kmzH3 (Fig. 1) 7z, HEHTERNCOVWTE, KRJKV 5T FEAL

INSDERT—F 2BVT, FHRLLRKOBAKERE2 KX CHRCL2BEBLEREICL2FEL Y
NRSMC L 1o, BTARIE, REERTAR, ESIETE, SOHTRR, PAZEEIRE, —HEL CHIRRE L7e,

DTeonRTERBIIYTREZ ORI 2BNEZNETHAERE, BRECLERNE LT,

a. FHROEHE
1. BB SRR, MAORE300km : CRMET 2BS2ERICL, AROBEIL & bIcFE?
BEILTwa 2 LB »REEE, 500 km BE £ TEIE
LTHEZ Tz,

134E 135€ 136E

k~——" | 2. FSHRIE, MSED 577 100 km SUSICHHE R
BLTwa EE LT,
s w3, BENRREBNRCEATROEALLLOTH
°Wﬁfrt§\\ o osan 598, RBRTRIGE R HEERIZL TV,
Rin : b. BREO®HE
3 ‘):”/\/\74 1. HifR%Z oo TLRVWERE,
" fla 2. HiEELoTLTY, MFHS 700 km BEBEATY
> Gl
oo o o 3. EREEATARO A7 500 km LI, e FTHR O B 100
Fig. 1. Sampling site and meteor- km BUEORERN,

ological observatories. 4. SESHTHR L IEBEITROB OB ORERS,
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ZOff, UBOKRTHRL > THMETEZ L DIE, FhizhoT,
3. BRrEE

3.1 EROME

BAREEZIBRCLZ2bDOLBREICLZDIDL, 2RLUAO ORI 2L, FBLESECLIZH0
BEDLETEED 5% % ED T Wz (Tablel), 2N ENOBRELIZ136 L 117E - ETH - Joo WA
25 RIZEi#RS L MEREOMNEICE-> T, 4 AL ELERD 5B, BREENTAMEL 2, Bl
TR, L E2ERT 28BS CBENBH L I LBRHH L, RO THIZIRSELL Tw 3B BNR
BHDIEBEB, FIELE - BB LU D2 BECBEREE TH- 72, EXESEBLERT 2548,
FEEET 2BEENISH 2 L%, ROTIDETH >z, BB L UHICERELH 2 B ICEH
BRHETH- 2,

Y SRR O RRRE A B 13337 ORERT T 3966 mm [ D, FI4EEH S EWRIZ 1182 mm, 940 mm, 886 mm,
958 mm TH o 7z, —BERNOBEAKRIX0mm (0.1 mm MUT) » 5 114 mm OFFEZH Y, ¥ 11.8 mm (HE
RO R(E : AMeDAS-6 mm, mesure-6.5 mm) T D BKREIZ & 22 3B TE Do 2, 1 BERIREAR
B3 0mm 5 44 mm ORIz H D, FY 116 mm THo 7z, ABOERTIE, 5, 6 BBRENS WEA
AL, MBREATRIC X 2 BE8E» - 12,

3.2 ko pH ORIEE

FARDOBMEE (pH) 1, LB TRAATOLRWRETIE, BEALEU pHIRT7 277, LoL, HR
B B R A DWEEDORER pH 5.6 2R, ZOMELBMApH DNy 275 FEEEZ RT3,

Hkich D pH REE1X3.27~6. 5 0WEDEE R L, EEBEOVIIEIL, 59EEL. 69 CEHIAEA 4 VB
? pH :4.42), 604FEE4.41 (4.26), 614EE4.42 (4.31), 624E4.51 (4.37) T, 60EEIZRRETLTVS
D EEA DML RELL RO S hkv (Fig. 2). pH OHBARONM % 4 EM 2B U THRS &,

Table 1. Rain type classification
amount : average rainfall amount (mm/event)
EC : electric conductivity (4S/cm)

RAIN TYPE POSITION N AMOUNT pH EC
FRONT PASS 81 15 4.27 51
N 5 2 4.59 182
S 46 14 4.29 47
E — — — —
W 4 10 4.50 47
ALL 136 14 4.30 54
LOW PASS 22 16 4.50 45
N 24 8 4.55 57
S 64 13 4.49 34
E 3 7 5.19 171
W 4 5 4.71 146
ALL 117 12 4.53 48
TROUGH 35 8 4.70 71
TYPHOON 21 11 5.03 62
UNKOWN 28 2 4.87 85
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Fig. 2. Yearly variation and distribution of pH value. Fig. 3. Relationship between pH and
electric conductivity.
solid line: dilute sulphuric
acid
4.2~4 ADOFEFRICHBE T 2BEENb o L b Fh o T,
3.3 WExYr pH OBBE
Rk A A VB EE & pH OBIER AN O BBRPHEL 72 HBEH R, FROVUENZHERR L
ZANE, FMAKICEEEA A LTV A ILERSBEDIREL LTOBREER> TV 5, #K5 13, HEER,
SHEEA A VBEMEETEZ L LTVREY, 3517, BERL, L¥RSORM L —ROEFBIREZRT
DELT, {LEAMOBEOREIZBERENS I £25H 9,
A OMER L pH i3, Fig. 3 @RT £ 512, NEROEERERL 2. HFORGRIFHBOBER
L pH 0BG 2R T, X BBRIMOBRTH-> T, L 2 IFEBRTHHFMBTH XA LCESL W
AOEIEONEO KX, pHS HEUTOWMATIOERE—BLTWIOT, EFNICpH BINS DR
ko TEDONRTOLE, HIERLORADA T VERARINSDBOATHo L Bbh b, Lazrus &
BREENGHEOR P EE CHIRL T, BB EMESIE A SR ZBOREBTEEL 2L HEL T3, #l

EEP S SRS &, FEROEMICIATZLEAERVY, FRIOWSCRIESD 2> TS, T

month
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Fig. 4. Monthly variation of pH and electric conductivity.

O :pH
+ : electric conductivity (#S/cm)
A : monthly rainfall amount (mm/month)
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NoDEAC TR TVIMAKEIFERE R 7V AV DI SR H* 2 ERT 288V wA 4 v ic k> THE
RPBHONTEY, S5 pHS U LOHEBEIZ Y #HrOKEL THTOROT, WhritBED 7 V4 V) E
BEELTWwE EEBbh 3,

3.4 pH OFHEE

KD pH BAKERYWEOBAZ L > TETLTW20DT, B0 ERIESIER LB IZFAD
PH 3 ETT 3 LEZ 5N TV M, KREPMF T Fig. 4 10RT & 5 EHHW pH »MET 3 2 &A1 E
SRRV, X2 T, BARIMETT 3 8 Hiz pH 85—B#0c LR L7, Fig. 4 CR2 L, BEOBARDOT
btz > T, pH, HEEIEL, BERIEKE L EET, BAESDR W1, 2, SHIZERESH
RWEZTRT, —7 pH BBABHD 2 WHTEEERTR LI, Lizdi> T, BARS 2 WE BBARNS
WAXY, ENECRKFOT VA ) EMEOBESE L, &Y pH 2 RLTwi-EBbh2, Parungo 5
i3, BEEBRETERHEL Ty 28K, MO8 TF L ANAKBELEMBEOERE L bDTHEDT,
6LV pH 2 RTEL T 39, MFICBWTHEBEOPH 256 TH2 L T5% 51, pH OBV
KOKE L, BHREZIGE RS TRT L b E 2 HAI S0, R BETHOTAI 6 0 bE pH 7
LA E ey,

3.5 BEROFHHRERE & RKBRSOED

BNZE ORI X - T, BN, W, Lid>MESET 24K 2, BRIRIEREO-0F
ZEBBHLL, BEMRIMEEZLZ5L, Lo ENEROZ L VB2 HBEMNE W,

R OE VR, Lo MO X tRta ERERICI VR EI 2 2 L85 <, HBOAKD
HRE L RTBITH 2, 3-7OEVERO pH E%R L 7> (Fig. 5) FHERMOEWERIZ pH4L £
EDORSEEHDOMEE S > 720 & LEROFFFER I U CRIATOEERIZ, B L s 2o
EREDT 2 —EOMEAET L. L LZE DR DEARY o SECR—E T2 L, pH LEL & 5 124X
REZR > Tz, ZOPCRIEIX pH44 OFERSN2BBOFTHEE (16 4S/cm) IK—HL Tz,

SHET, MARO pH fERBARNSD L OERIZ 3 25 8 DEITIE 5D L 48, BARENS R IXL. 4
EDEZF/OEINTELY, ULrL pH L —~EOBFKNH 2 WERIL, BARSSVBR TR, €oizifn
fECIRL, O pH OIGE & Sl Tk, L2255 T, pH OINGEE & BEROINEEDS—B L 71
BEARE & DBIfR & D FRthE  OBIRO BB BER X ERCER L Twa Lt Ebh 3,
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Fig. 5. Relationship between duration time and Fig. 6. Changes of wind direction with rain.
pH. [J : before 24 hour average
< : during rain
X : after 24 hour average
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3.6 PEEIEEM

BRI ORA 2T &£, BWNITIEILOED
Hiz S WAEADRMBE Y, BROERD S HILEOE
BEBL, BRNRTEERL OHEF ORARI R R
DEE»SILDED% { Roh (Fig. 6), PEREDRE
R (convectiverain) OEEBZEVI EZRL T
, — 1 T2 BNATRTREOHBSEEOSELL TW 225,
NN B SE S W W W BEO¥ pH XBERNAH CHEZZR IR D &
iz o Tz BE B D pH 1%, B S B I
DU CTIRHEBBEE NP W DEEHED T Y F 53

pH

wind direction

Fig. 7. Relationship between wind direc- Kxvy, EED OROEPREL, EFHEEOD
tion and pH. CROB W 2P (Fig. 7). Wolff 5 i New

[0 before 24 hour average York iz 8\ TEAB QS pH 2T~ JLE» S

< during rain B2 2 T QRO OAFEEDHETLITDE

X : after 24 hour average WIEERL, BITEH S LT DR OB X DY F

! DFETI.BOENMEERLIELTWAY, #F

D&, New York iCHARTRMBIOZEI/INE &, BHERBERMREELN R 5 72, New York Ti3, BKE

M EHTEME R OBNRE &R & ORI BRBEEL 208, MFE TRBAER o b S TIES
MOBPRERLT WO THB LEbNS,

3.7 MKIFERE pH

BEAEEB O pH OFHMER, FiRICL 2D (pH:4.30) BBELHEL, ROTESE (pH:453), KFE
DA (pH:4.70), Z0ft (pH:4.87), & (pH:5.03) DETH- 7>, #iE, BEREOEERH ST 3
OIERMR T, BIAROSERRU S 28 BT 2 b0 (N:81/136, pH :14.27) &, BB+ 260 (N:46/136,
pH : 4.29) #MEvs pH 275U 72,

BREC L 3BKCHEKTEOMEKR LD, HPPE W (pH:5.19) 2%, #1ix4.490 4. 7T10&HE I H
D HAOEKERIZIZEEA L R o T, 22 DHIOERIC & 2Bk, B PEKEIC L 28kL ) b pH 2
BWERIIZH - 72,

Parungo 5%, MK, &, EOLw 5[, W, BNDOpH %, 2hFh4.79, 5.29, 4.0, 4.91, 5.91¢&
L, Wolff & RRRHETF LMD pH OBFRE2HN, EREORETI X 2BRN A4 40TFSELRL, BE
THRAELERELVBLETRELEBESECL2BRNOAFPMEVPH 2FRT 2L, SEHEOER® - &
BV pH (391 #RL, RO TEREVLELL TOLWEARIBIC L 2BRM.1TOpH 2R L, 277
FodNYyr—vick->T5.1608v pH 28 T3, % 77, Singh ZEIEHER L U T, EEETTIX3.4-4.9
DOffi%, BEEATERIZ4.2-4.5%, HBHLZBRETIR3.5-4.50 pH 2R LT3, 2ASOER, HIEIhH
343, Parungo i3 oI F, Wolff = a—3— 7, Singh RbFFDr Ry 7 LB TW 288, BkERT
OEAEIT—BL T3 L3 Ebh 3,

bhbhOBRIEZ, NREERNERES L UZ0MOBR LB TS TRV EEbh 328, HifLE
S[UEDBRZ EXOFERE X {—BL Twiz,

pH OYHED, FifR & 2BADEFIEDEL, ROTERE, [SEOH, 20, EROMHEKE -
7z, ZOMEMREZ, ER[MOBL S (2B LEAKHERRT 2PEBORS) OEIZ—BHLTWELST
b5, TEAKPZAANCHBINBEMEICL->T, BAOBELBLEZsINhTWELELILNS
DT, LAKRFDOESIZ, TEBARFTRZH2BLMELHRILEORLICETABEENDEE LEHTH
3rE2o05, LkdoT, BAROBHEAEZZRL TR, FLREEKOKBEXTHY, ZOLEKRI
Lo THRINTORVA VT I I DORXA=XLTHS EEBbII,

— 6 —
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3.8 pH OEfL & [HBEH

RAD pH i3, BROREZERIZ L - T, LB T 288 L, TRT 385, —EDERARETEH
T2BEMBH 5, 19870 D IBEREEAT, ZhdOELEMZ DWW TSR L 72,

108 6 BORERIE, 3EMOERHEIIZ pH OEVWEALEWEAD 2 BEOFKORE - 80 b 2 BH
T®H o 7z (Fig. 8-1), Bk 9 mm OFTED 4 mm 23 pH3.5-4.0 T, %E0D 5 mm #35.0-55 THo 72 KH,
Mizks &, ZHAPSBER BB > T RBEMERIESECEEL, AMNEEE LICREL ZEBESES
HERENELEL 225D, BRELISEORR LZ2BAEBRONT, KEMH» S FH S h 2R I HE
WORTH 225, SR EhERIIHE, BEICE > TKELEL LT, 1E0RA2BAWTTER
[OKHEHET S L, 3-5BMHE « EBREIIC, 6-9BICKEK - EEICPERELE 2 sz, B,
iE, WF, KR TEAI LB ARER, #hFA 1mm, 6mm, 10mm, | mm CHEBINHCS S, B
MEL o LELRRN T b 0T vhr L Bbhl, 72, VYLl 28HBETE, ZOBNE,
FF ORE THEAE A 230 km OEBER D, NOFRE L EREOBEORIC L 2BRTH 72, &
OEFORBENE ITZREHRRICMEE LT i, MR THENREE 2R Uz, TEHAOLSEHEEL
TEL-RRNRBHFALTECHEIN LI CZDOREMIT204T, oL BEET, ATLUE»S
ST U TREE 300 km B ARG 60 km OHERE WEERTE 60 BHEHR L T\ 7z, pH DIEWRIAHE
> IR L, C OMRWERNROERIFEFI—RL T /DT, ZOBOBRY X 7 412 & - TEW pH
DREAB b 268 Bbhb, 0%, HEVERBESRMABICESD 2HM L 2B 5EAED, TH
L IZRMApH B L R o7, Wolff 5 REREDE G ICHK BRI CEY pH B EELZE LTS
2, ZORERNLFARORETICH -1,

108118 ORISR OBItED & pH H3E <, TILOIE (4.7-5.4) /NS o7z (Fig. 8-2), HM & ItiE
BEKESDHD, GHERRZSE TRRBE S, Fl, EE, 5, AROBAKRIZZHAZH 4mm, 4
mm, 8 mm, 12mm THo iz, ERERZ L 2MERGENLEORTHD, ML, BF, REROBHBE L —
KL T3, §ifis OB ZIGRIC L 2BRCIRZ L, BRERE S I BASRBIZBT 2RI X
2N, pHBEL, BhdhEdnwk>Ths,

10A24B OO pH 13, HOPREVETH - 7203, BHEOBEBL L b cE ko7 (Fig. 8-3), %7z,
MR CHREBENPAE R pHAEL R2EALR
shle, ZOHRERICEEIREDY, B LCESEY ws °
REBRBIZ BT, ZNODHETLENZBNIRS N, © 1
R, B, W5, KROKARE, £AZH28mm, 31 .
mm, 30 mm, 36 mm TH - 7z, FIARICHT 2 > TR AL E X . \
FAEORTH 24, HEERTCREROEMLLSIHEL L, 72X 2
BADBKELBEC T L Bbh 3, —ROBAELE ;
WHEZBLTWwE D, IOBOBKERIZ, TEEAS 13
BHRE S LH U CEULMELEIC X 3 LEbR, 51\ 1 .

RO pH i, BRIORIRE & e E T 228, AR i
ZZEOBEROBAERICKEANTED, EBHBOL > %
MOREREEEE T2 L5 2BAERC L 2BFIZEYpH 1w " — 12
2RL, BEREQLSIXKERAY—VTERERTAHD § 4050 4 2 0
i, BV pH 2R T . MBATHR IS HTRS, S ORI £
HRZERERA T —NVORBERTH 228, BRIED 5 HifRAHL
EHFTVvA Ny FEEEORTENERE NS Z ¥95%  Fig. 8-1. pH as related to wind direc-
< EWPH 2R3 2 BB, BRETTH->TH, BF tion.
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7, BRENBRI RS WBEFETE, BEECL> TFTEBARCHLAD SN TH I ARRERAMES
BIEI N L3 BB TCEOER, REDOBIZIGEL TL 3 -DFKIMEV pH 257, 27, BREC X 58
Wi, BEAMICASZEMD? SIGRLTELOT, HEME2E  SLHTOERENHcED SN TE
D, MADpH IEWEERT LEBbI S,

4. F&&

19844 6 H~19884F 5 A 0 4 FRl, RERNENFH T, AE2HML pH OFER 2 RREFIC & > THAN
77 KBRS BRER X 2 bONELYE TLED 75% % & Tz, pH HIEEIZ3. 27~6. 95D HH
DEERL, 4.2 54 ADENRZ D> Tz, EEEOFINEIIL. 41954 610HEERL, BREILIED O
pote, AEIZHIEL-HER L pH Oz, pH5 T T, HWEELBRBEKYZ- T, k72, BE
O pH OELZBAROEE—BLTBY, BARSSWHIZpH MEL, PRVARERP T,

BROBERESE 23 T L > T, HERIEHEHETL 16 uS/cm HEIC#EWE &, pH &
35 7TIESDOVT VAN MBEIEEL 2. Z ORI, SEBEERY T IRCEERERECRS
tEbhd,

Bk ERER O pH OFHE X, §icE 20 (pH:4.30) B3R HEL, ROTESRE (pH:4.53), JUE
DA (pH:4.70), Z0ft (pH:4.87), &E (pH:5.03) DETH-o%, ZOMEAIE, LRKFWOML D
JEiz—B L TBY, TEAGFCH2BELMELHRLCBOLZIICEVADRNIOEE LEMTHL LE
I5NB, LIzhioT, BAOBELEXELTWEZDR, LRAKHDOEETHY, ZOLARMIILI-T
RSN THVA YT IINDAI =X LTHL LBbhIz,

i
AFEEERT B H72D, REERY—F7—F 2REL TS0 E LEARERKRE OBIRENL
WL T,

10/11 12 1T 12 10/24 2 T
14 4 v - 3 v N v
o y i et v
4 e a8 4 [
16 - ¥ b h 7 f / &
18 8 o w
18 e : L -
J - J '3 v
2 "Ny L F 0l 2R M=
22 vl S i A 12 12
2 4 - F | N ~ 4
2 2 i N
S b ¥ e L] E " \ S
24 Y VvV L 16 4 4 4
s - | - v s
] v
4 s : : E 18 ¥ = ¥ 18
6 6 20 J v I
N\ - N W
4 ~ p N y
: ;1 4 i ; k)
4 ol 24
10 i L y/ 2 v -
10712 12 . — 12 10/25 2 . —
0 H K 0 o H K O 0 5. 4 0
¢ 10 s 4.0 5.0 4 2 O o4 % 3 4.0 5.0 2
c 2 g : pH rainfall : '2 E 2 pH rainfall
A Jd A amount A ) A amount
: ! {mm) : I (mm}
Fig. 8-2. pH as related to wind direc- Fig. 8-3. pH as related to wind direc-
tion. tion.
{October 11, 1987) (October 24, 1987)



1
2)

3)

4)

5)

6)

1

8)

9)

10)

11)
12)

FA - FE - O - LH  NAOBREER2RET 2 ERIZOVT 319

2 £ X B

OECD : Long Rang Transport of Air Pollutants, 1979.

Sekiguchi K., Hara Y. and Ujiiye A.: Dieback of Cryptomeria Japonica and Distribution of Acid
Deposition and Oxidation in Kanto District of Japan, Environmental Technology Letters, Vol. 7,
1986, pp. 263-268.

Lazarus A. L., Haagenson P. L., Kok G. L., Huebert B. J., Kreitzberg C. W., Mohnen V. A., Wilson
W. E. and Winchester J. W.: Acidity Air and Water in a Case of Warm Frontal Precipitation,
Atmos. Environ., Vol. 17, No. 3, 1983, pp. 581-591.

Nagamoto C. T., Parungo F., Pueschel R. and Gerish T. : Acid Clouds and Precipitaition in Eastern
Colorado, Atmos. Environ., Vol. 17. No. 6, 1983, pp. 1073-1082.

SEAREE, RETH, BEEN EERER K X 2 KK TEOMSREYE, RERTAEWIHH
e, #1958, 1987, pp. 256-33.

Parungo F., Nagamoto C. and Madel R.: A Study of the Mechanisms of Acid Rain Formation, J.
Atmos. Sci., Vol. 44, No. 21, 1987, pp. 3162-3174.

Wolff G. T., Lioy P. J., Golub H. and Hawkins J. S.: Acid Precipitation in the New York
Metropolitan Area : Its Relationship to Meteorological Factors, Environ. Sci. Technol., Vol. 13, No.
2, 1979, pp. 209-212.

Singh B., Nobert M. and Zwack P.: Rainfall Acidity as Related to Meteorological Parameters in
Northern Quebec, Atmos. Environ., Vol. 21, No. 4, 1987, pp. 825-842.

SRR, KEERK | Ao v ©F — MY THEIR L KOS —RER A 4 B, EYE, pH, T+
ERNEWEERE, $25, 1974, pp. 53-67.

KETH], FARESE, HEARER, MANKI I NARSOSE (ERRECMER, BIEEM, Vol
14, 1985, pp. 462-467, 574-579, 611-617.

FEE) I RBEE | BEAKIER (BER) WERBR (FBAMIEE-BRIS6EE), 1982,

FERARR | ERERCHEI BRI O>WT, XX, 28(4), 1981, pp. 225-236.



