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A. BABYREREECVS

12 & A EDOFBEMEHIBAIEN 6 SR LR (4F8) RRICH 2FERE EHNB LY Hics
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ZOBATZIZITI X3 mALE T, ABHNET OB, KRB LUEMcRENETNLES1.2m D
BB LA FEDSH D, FEANIEMIE (F313T4 m) I2h->Twb,
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ICHEZ 5N Tz 6 OB ARDBIE 2 {5b > TL 22720 %5 58Mo pH 2% 2 BT, BHE
THUMICERMg 2 B Wiz, #EBIARD 9 b 2 I H k3R, 2 I ERIAER, 2MIERELE
BThH-72, BL, BRELER 2HEIIFAESTLLEMLIZLDTH 5,

6 M DR EIREE, RELEE2ETERDLE D TH 5,

a, 2X (Cryptomeria japonica D.Don.)

BAZ X IZI0EERNNDOBIOELEZ XD 1 AT, HEI3ITIT5 m WEERITIZIZT6 cm TH
- 72, ,
b. t /% (Chamaecyparis obtusa (Sieb. et Zucc.) Sieb. et Zucc. apud Endl.)

ikt / X 13 o 2 X 0 # i iEI2i250m IS E S A MOKRT, BEIE2IT5 m, MEEEILIE
iF5 cm TH- 72,

c. AxFTTIruly (Quercus mivagii Koidz.)

EEZAXDIMIZIT20m DALEICEAL A IZFRICHEZ S 72/NEFHT, #6508 IE 3~ 5
m, WEEEE 1 ~4 cm Tho 72, FIDIEIFTHROB T ICERMZE L Bz,

d. <% (Myrica rubra Sieb. et Zucc.)

FRAXDIRIZIZTS ~40m i b7z ), HEFEIZTIRICHEZ 5 172881 IF50RDERTH -
2o FNHLDEIEIX 4~ 6 m, WEERIZ 2 ~10cm TH - 72, FHEFIERAROET FicB Wiz,

e. +HhTHhLT (Acer serrulatum Hay.*)

LREEE 2 XOEM 5 ~ 8 m ) 1FBIC 2FICHER &5 N2 EI0OARD/NERTH - 72, 216 DFE
33 ~4m, WEEEILZ3I~6cm TH-72, BIEmOHKRBEARDEIE T ICERMZR % E V72,

f. =W "F % /X (Ehretia dicksonii var. japonica Nakai)

Fiee X e F AT Hh T ORMICHEZ b5 N7 REITIZ20RDERAKRTH - 72, HEiL6 ~ 8
m, MIEEREIE 4 ~12cm TH - 72, PERNCALET 2BIAROBIE T ICEHRMEE % Bz,

UE6NDH)H, 2X, £Xx+7770u A BLU0P2EXRIZAVICIOM INOKEREIZ, £/
X, FANTGAHZTBIUPCNNF L 2 /XIZHEWICS m DEBERNICH - 72,

R AF I35 5131350cm (e L7z i B W72,

B, LEL6EoFEAEEE L TRHA-NPICL), HKLDFZRICEBO L WL DIRPIEY I
Lo, ZFOMMESR,

C. BARYDONEBEFERU ¢ DRMBRADEM

a. WA@RMNELF

BER B KB 5~ I3IT1.7Tkm DMSZIC8&THT 2> 7)) — FVET, 5HOEEIH L, 20D
BRI IENRT > TH5I12T 1 m ORI DTV IBEHEICFEITICOEH L, ZFDEHmICK
Migs % 2lF, B pH 2 BE L 72,

b. #EARYEATE

it a nBEYOBEMICEL % 131T50m, FHE 213i323m LT =ARICULBEOEMSE S B, £
DOHLLEMHE DRI RS & B\ 72,

Dbk C oI BAIENORERR L HET2HNTIT -2 D ThH 5, TN HDORELMIT
19884E10H 2> 519894 6 HE TTH - 72,

* ZOBIARDOMELE L LI EEDOTIHABRICEEH I N T v TR IR B KREHE ¥ 1L B RAE R
DHUHEZBX D ZFRIZ & - 72,
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2. XWB

B 6 SRR LRI BV OB 2RI 72358, WD KR 2 F L > BRI RRES (BHA
#£32cm, H&15cm) 2 AVWENOARE, REHRBUEAO A B L 25 HicB %, BlZHREL
720 TEEOMEN % IRELT 5 7260, LRLIRMZROEOFM0.5m o 2> 7)) — FIREIZHRO R =5
LBy (EERNER27 .5cm, & &3lcm) E B\ 7z,

6 HIKOBIET, BIEWONELES & O ZF OBHIE A SR L 2284813 X T LA
22 .5cm, BER23cm OHIEA) F L BN R WT,

3. BB &

KATFH, BREARK L LIS > THRNOFHEINLEE 23BN PIC, IRWNEEE2 2N EFNDOIRE
BRATIC B W2, WS OZERBIITE T, BWHAIE3045, RVWHAIZ3 HMCbhz 72,

FZ RO RAEAB00m] LUF oAz £8 %, 500ml U EO%HAE300ml WAh%2 KD =F L >~
B500m] HEDHEHL AN AYURE L 72, RS THEES TH 22 & H, A TEEER%E 72
F24BFBICRL 22 2 b b - 72, BNEDND T Wl RIFHICH72 ) B KilT 72K 2 o 1R
FOMRE Lo TR E L2, ERMOMRTLRMEY SH - 2854, RIGEE 2 Lk
ST THRELZZELH -T2,

4. pHBIEX

REL22BEMIE LR 4, 50ml £722100mIBFEENOR) 7oL vy 8lE—7icnwi,
HITACHI-HORIBA m-7%! pH #—# iz & - T pH ##lE L 72,

pH O PEIZEMRBESICIT) L) IcBDz, Lo L, HBAI L > TIEREHL L, MERIcE
PNLZ ELH T,

pH £ — #1325+ 3 CoHFRIZB &, HIEERI pH4.0B L O7.0E%H (H 18 12 & - THHREtD
HIE#4T-72, 1AL, E—HIZ2@ELE, pH 2T 2354, HBEORERRMO 1EIZE ED
720

24y FEoniz LT, 345MOBIEELC NRL, BIEHEDZEH0.1LLTFIC % » 723560 E Eh*
FELRLDEEZ, BED2ROAEBELZ 0RO pH & L7z,

& ES

DTFIcRAERESRT, 1 ~3 3 FHERNLRERLTH B,

1. A—AEEHOERNE

L5 pH B TE W2 L 5 I, 3B pH I3RBERICHIE I N2 02T Tldh v B
R AT L BT - 2 D D L BIEERICE > 2L DE EoTnb Z b b o7,

AFE TIIMER O pH RIER—RE 2 REUEE D 5 1 AR5+ 3 CoBIERIcB X, 8H, pH %
BIsE L 785K %2R (Table 1),

B ERHZ100ml HEOF) 7oL B —A—l2 il TH Wz, F8EI319894 6 A A 51990
4 3 H F ToOLTREIOBEMREFEIT RN D THT - 72,

Table 1i3kDZ & 2T,

1) [F—3%o pH 28 HSLR8HE I BREUES & 1A% T pH £2°0.62 Enge) EAL T
WA H -7 (Table 1, 1-1, 1-3, 1-7, 1-8),

2) MU pH»W- N ERLTWIEAS (B &E&HED pH Z450.5L0F) »% - 72 ([ FE,
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Table 1 Daily pH measurements of 17 fixed rain samples for one week

Rain pH, measured every day for one week DifffereiI{]ce
Year Mark Date bgtv&lr)een
0 1 2 3 4 5 6 7 0-7th day
1-1 17/V 5.1 5.3 55 5.6 5.7 57 5.7 5.7 +0.6
1-2 17-18/V 4.4 45 4.6 4.6 4.5 4.5 4.5 4.6 +0.2
1-3 16-17/V1 5.3 5.5 5.6 - 5.7 5.8 5.8 5.9 +0.6
1-4 30/ VI 5.0 4.4 45 4.5 45 4.5 4.5 4.5 —0.5
1-5 2-3/V 51 5.3 5.3 5.3 5.3 5.4 — 5.5 +0.4
1989 1-6 8/Vi 5.8 - 50 5.1 5.1 51 5.2 5.3 —0.5
1-7 8-10/vi 5.9 6.1 6.2 6.4 6.5 6.6 6.7 6.7 +0.8
1-8 10/VI 5.3 5.5 6.2 6.6 6.7 6.9 7.0 7.0 +1.7
1-9 1/vI 3.2 3.2 3.2 3.2 32 31 3.1 3.1 —0.1
1-10 2-3/VI 7.4 7.4 7.4 7.7 7.7 7.7 7.8 7.8 +0.4
1-11 6-7/X1 4.4 4.4 - 4.4 4.4 4.4 4.4 4.4 0
1990 1-12 9-10/ 1 5. - 5.5 5.6 5.5 5.5 - 5.8 +0.3
1-13 11-12/101 6.5 6.5 — 6.3 - — 6.6 6.6 +0.1
*1-14 16-17/V 5.1 5.2 5.3 5.2 5.2 52 52 5.3 +0.2
1989 *1-15 17/V 4.9 5.2 5.2 5.2 5.2 53 53 5.3 +0.4
*1-16 17-18/V 4.5 4.6 4.6 4.6 4.6 4.7 4.7 4.8 +0.3
*1-17 16/VI 5.0 5.0 5.1 5.1 5.2 5.2 5.2 5.3 +0.3

* Measured at wall-side of a building apart from the campus of Kagoshima Univ.

1-2, 1-5, 1-10, 1-12, 1-15, 1-16, 1-17),

3) PHDUIEAELELL W, EZLETFICONEPRRCEIRNNODPH EHF N EDLL L
WEEZRTEHEH -2 (HE, 1-9, 1-11, 1-13, 1-14),

4) pH »"—BAXN L7244, 13ZM Ui 2R354 (AL, 1-4) BLU—BETLZHE ©-<
D EAT 254 (FHE 1-6) k-7,

5) LA, pHIZERL Two7dy, ETLTOESLH -1, (ALl 1-4),

6) 1AM br»EY %5 -7z pHIBIZL.7TH -7 (FELE, 1-8),

7)  1# pHIERNZALH0.5 (0.5% & F %) LIFOBARITHIFIIBITH - 72,

2. 1fMEDERORL 3HHICKRBL 1-HHo pH

BERI D HIZ 2B ) HO DRFRNC IR Z thDF <, 20 ML ERED St K v 5, (Bl 2T
HHECED I LHZM) ZDL ) ZMOBEY fhH E#b ), 12 I3MORRE LM%Y E Tid £ pH 13
REBTH LAY, ZOHREBELPICTERD, 1HKEOMDI L, BY¥I6 TR EBICBNT
2 BIPA ER7 BREFNICEREY, #IE L 2o pH #1% 77§ (Table 2),

Table 2 (3D Z & #RT,

) 1#E0OBEMcBWT, RMNEHDEWICL Y, pH 2 KIRICELL 72384 (pH o LT iEA*
0.6L1F) 2286z 114i& - 72 (Table 2, 2-2, 2-5, 2-7, 2-10, 2-15, 2-20, 2-21, 2-22, 2-
24, 2-27, 2-28),

2) HUERMBIEOENIZE ) pH 2B F D EILL %02 - 72854 (pH O L TFIEA0.5LF) »*
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Table 2 Rain pH, measured at two collection times during one rain

First First Difference
Hection recovery Second pH of pH of of pH
Year Mark Date co . anld 2nd recovery  lst 2nd between
starting collection ) i ) lst and
. starting time rain rain
time time 2nd rains
2-1 27/N 9:00 12 : 00 17 2 30 6.9 6.7 —0.2
2-2 11/vI 10 - 00 10 : 30 11:00 7.3 6.5 —0.8
1988 2-3 18/VI 10 : 30 11:00 12 200 5.5 5.5 0
2-4 5/IX 9:30 13: 30 17 .00 4.9 4.5 —0.4
2-5 4/X 9:30 12 : 30 18 1 00 1.4 2.2 +0.8
2-6 11/1 9:30 12 : 30 17 200 4.7 4.5 —0.2
2-7 5-6/V 16 .00 *N11:00 17 1 00 2.9 1.7 -1.2
2-8 13/Vv 12130 14 1 45 18 1 00 4.5 4.8 +0.3
2-9 22-23/V 18 : 00 N10: 00 18 1 00 5.0 5.0 0
2-10 5-6/VI 13: 00 18 1 00 N 9:00 4.2 5.2 +1.0
2-11 9/V1 9:00 13 : 00 17 200 4.5 4.4 —0.5
1989 2-12 14/V1 9:00 11130 17 2 00 4.1 3.9 —0.2
2-13 23-24/V1 9:00 17 2 30 N 9:30 4.8 4.5 —0.3
2-14 29-30/VI 18 100 N 9:30 13- 30 5.0 4.6 —0.4
2-15  30/VI-1/VO 13:20 17 220 N 9:00 5.6 4.3 -1.3
2-16 2-3/VI 1530 N 9:00 19 200 5.1 5.0 —-0.1
2-17 15-16/VI 18 1 00 N 9:00 17 2 30 4.7 4.5 —0.2
2-18  31/vm-1/KX 21:00 N12: 00 16 - 00 5.3 4.8 —0.5
2-19 3-4/N 14 100 18 100 N10: 00 4.3 4.8 +0.5
2-20 10-11/N 12200 18 200 N 9:00 3.0 3.9 +0.9
2-21 11-12/N 15:00 N 9:30 16 - 30 4.6 5.6 +1.0
2-22 2/V 8:00 9:00 17 200 5.9 5.0 —0.9
1990 2-23 13-14/V 16 1 00 N 9:30 17200 3.7 4.0 +0.3
2-24 4-5/V1 12 30 18 © 30 N10 : 00 4.8 5.4 +0.6
2-25 8-9/V1 9:30 19 © 30 N 9:30 5.6 5.9 +0.3
2-26 14-16/VI 14100 N10: 00 N 9:30 4.8 4.5 —0.3
2-27 28-30/V1 12 200 N10: 00 N 9:30 6.3 4.6 —-1.7
2-28 22-24/VI 13100 N12: 30 N 9:30 4.2 4.8 +0.6

* N : Next day’s time

288 178 & - 72, (] F, 2-1, 2-3, 2-4, 2-6, 2-8, 2-9, 2-11~2-14, 2-16~2-19, 2-23, 2-
25, 2-26),

3) 13T 1 KsfEIC pH DR T0.821b L 72354 (AL, 2-2) & 3 HHTO.3L 2 bl &b 5 7255
& (L, 2-26) L& -7,

4) WIsERFI28ME D 5 H16MEIE pH 2K k> 72, pH 2 ERA L7202 9 BITH - 72,

3. EXABZBAICESVTHERBL -BER pH

[ U T3 BRI #2e 2354, pHIZR L 2085025 BT, BYH 6 Sk LR TR
B L 7288 pH & BEM (B33, 7Tkm) OMSIC H 5852 7 ) — MR UEEDHERES &
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N Z O F s CHREL 72y pH % te#k L 72 (Table 3),

Table 2 1279 & 91z, FUBRTLRMAFOEIC L) pH 2 RZL S, L72d- T, Table 3
TIZERMAR B L U T E 2 2 REF Z2 & ) BTz,

Table 3 13KkDZ & R,

1) AR OSEETE TR 22BN pH 1213 & A E0%4A (11604 9 6)), Bty
AT 2BMo pH LY @ - 72, BAICL > T pH DED2.0ICB I READL H - 72,

(Table 3, 3-1)

Table 3 Comparison of rain pH, measured at 3 locations

Wall-side of a
building apart
from the cam-

Grass ground
near to the left

Top of a build-
ing in the cam-

pus. building.
Year Mark Date . pH pus. pH : ~ pH
gollectrll(()in stacrl- Collection star- gﬁllec;;c()in Setsg.
tng a end- ting and end- vung
ing time ing time ing time
18 1 00 22 100
3-1 5-6/X “N 9 00 3.7 N 8 00 5.7
1988
21:00 21:00
3-2 25-26/ X1 N 9 00 5.3 N 9 00 5.3
18 : 00 20 : 00
3-3 7-8/11 N 9 40 4.6 N 8 00 5.4
18 : 00 21 : 00
3-4 3-4/11 N 900 4.8 N 800 5.3
173 00 21: 00 B
3-5 30-31/1I N 930 4.3 N 800 4.4
18 . 00 20 200
3-6 2-3/N N 930 5.0 N 830 5.5
18 1 00 18 1 00
3-7 29-30/V N13 00 3.5 N13 - 00 3.5
1989
16 . 00 15 : 30 18 . 30
3-8 56/V N11: 00 29 N10:45 31 N800 2.8
9:00 7:00 7 .00
379 19/v 17 : 00 >0 10 : 30 6.0 19 : 00 50
10 : 00 8 :30 8:30
3-10 23/V 18- 15 5.0 19 - 20 6.5 19 * 20 5.2
18 1 15 19 1 00 19 : 00
3-11  23-24/V N 930 5.1 N 7:30 6.4 N 730 5.2 -
17 1 00 19 : 00
3-12 16-17/VI N 920 5.3 N 8 00 5.0

* N: Next day’s time
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2) SRR O EHBIEIC B3V CERILL 2o pH & A 4 B TIRILL 2B pH
FKEE L TH-72, Lo L, MH%&MB CETAHEELH -2, (HLE, 3-12),

%t B, Table 3ITRE Ledr - 7225, —K & DT, HRMHIEAFH RSN Wz F/EBN20 5 5 86
hbwfﬁﬂﬁwﬂﬁﬁ&m%mmpHu% EENEY R LR TRIEL 72 pH £ 9 L &Ed 5 72,

. REPEFoAEFDOEY F D

ﬁ? FFEN 6 588 4 FElc BV T19884F 4 A LA]A* 519904F 8 AR F Tz #REX L HI%E L 72 FEr o)
EBITNT 2706)) #F EHbE FiglBLUFig2nkiiciks,

Fig. 1131 A % 3Aic40), BHOKNM? pH DHIEED F~THRAZ2BBHEICEKEE L2 T
Hb,

Fig. 2 (33 BT 2 T XToOHI%E pH #20.518F 2i240), 45D pH BI57akBE % 5
2LDTH B,

[a— DRI N9 5 pH BIERIE A £ LT, £ pH DBEROGAIZZ < %5, L L, EBEIC
BWTHIEREND Zh - 7201, SBOMLME- 2854, BRYMEICHIROCTRE- 28548 7% SR
Libd, T b bR pH I & » THIEBEDEE L 72507 Tld e v, Lehs - THIEREOME
129 XT pH BEOBEMICFEFICH bbbz EEZ b,

Fig. 1 iIZ3IkDZ & 27,

1) E&MEN% pH 5.6LLTOMY® (pH 5.6i3 &I nie\v) & 35%, AEAKIY A, BN
DREBID % 2 - 72DIF1990F 7T A (ZHORARBRESWOATH-72) #BE 14 H (198845 A)
ST ELh -7z,

2) WEpH D&\ L&D - 72DI319884F10H Ljic A 5 M7z pH1. 4T D & - 72 D13 19894
8 A LajicA LN pHT7.4TH - 72,

Fig. 2 I3k Z & #7175,

1) K& pH4.6~5.0% #itdlh & 32 ERS M 2R L 72, pH4.14 5 pH5.5F TOHEERI & L

<, EHIEFNIZIZT64%, 17261% L7z,

2) pH5.6LLTF (5.6 & Z %) bW BN OBIESIZ LR ER 2174 (%80%) i
72,

3) BEFE L TI3IEEICEEESRCEE 2 515 pH 3.0LLF (pH 3.0%2 &) DEROBIE
FlH 140 H - 72,

5. pH3I.OLL T DR
LEC 4 DEABICEEL 72 & ) ICHRELIMW, pH 23 0L TOMM 4B BRI SN2, DL 7%
B ED L ) LWREAF > T 2D THhDH)H. ZOREHEIZD, ZNHDERDN L DOhD
Fraaiskl 72, ZO&ERIE Table 4 D) TH 5,

HEFOHRICIIpH #FAEL 2L 25, EORWEEZRTHEL D > DL ) BHATHIZ
EAEDLDIFI.0LLT D pH 2R L 72,

HIEFILAD 9 B, MEBEEDOEKIZE L% ) KIWKDBA+~H#BLUH (p. 9) TH-7D
I 7ETH -7,

@%@@k&ﬁpH%ﬁ@ﬁ%ﬁﬁ%?hto

. BEEORAICL B KIUKD F X BERD pH
Lﬁsm#% LU, BEIC pH DRV L REBEHEOMEAIC & 5 KIWKE IZBRIH 5 &
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Rain pH variation in 10-day periods of each month from April, 1988 to August,

1990.

Fig. 1

(The number under the bar or rod indicates the measuring frequency of rain

samples)
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WEINE, EXLYIIBREFEBICKES 72 pH2 50BEMEBRMENIC OWTHEL, ME» L7
KN HEHHZ DK T, ZOMICE > TEL WfL%@Tﬁ%ﬁib%ﬂ)bnﬁ L Tw3

BTN B TIRMSPOBENTRARICICZ S Z &% 5, ZHUIEEIIZT LS ﬂEkL
722 &, RIS BEERGN (FHE) THh-o7Z tBLUOBMRDH 722 D3 FUEEL - 254
Th b,

REHBENIC 2Dk 5 B EDBEB DTS - 72, FN 5 DM pH % Table 512753, 10
L, BIKEIZER L 2R T3 %\, Table 5 I3 RMWBTICE BRI E S > HAEH, 20 S
A E A+, ERICALNTEEEY £, ®{ALNKr-oRGEE - L, #BL0+~+ Lilsk
EN2Blr DL THS,

Tk, BEDRD, BREMHFARE THEL 2 ¢/ mOBIKE% Table 4 @ Ref. 125 L 72
[RIARERITO TEMALER, 1988-1990 (RAF) 1<k 2],

BEIRD 7 ) e L %< F & 2fIR17TRIES S N, #1560 pH &PHIZ1.4~6.7TH - 72,
Table 5ici3 Table 4 D 5, BIKDZ 72 THIEEN T3

%8, 1THER % pH 3liz) 5 & Fig. 30k H 1% 3,

Table 5 8 & U* Fig. 313kD Z & 2R-7,

1) 178EF 1561 (88%) @ pH #5.6LLF (5.6 & F%k\) ThoTz,

2) WMIRNE & 7:fio pH i34 HER OFEHR % pH & 0 b S4ME» - 72,

BEN-REY IREDOBEIKS HRBICB JITTHEBICOWTHEAL, BKXKo pH (H,0) 124.1~5.6

2B LU, SO, B LU ClrOBEDSEIKDBIEN K S 2 ER & 70 ), SO, DHd, HiE0.5%5 5
@&@%&%mif(nm%u,%wwm#gwmmifk%&z@#%ot&ﬁﬁtfwa
—F, BEKIZ XD %) KA AT T SOAMED T L <, WEDEA, 1 HH 721 1000~2000 F >
PEIBET, BRICIZ3000 Y ICETEZELH B L)), WOBED H L EADBEHOMATIZ L -
TEBIKRTHSID, BIKNDE F X5 2MiAD pH A LIF LIS T 22 Li3EBIcEion
%,

1. BRS¢ DFEOBERD pH

19894 IR B LI kX @A 52 2BAE LT6%, 119, 1254 EhH Y, 199049 A
KETICUE, 195 % Db o7z, BRDEE, k&S, EITHML X2 > TGEWIZS S ) P,
ZDH LT HITRSIZBEREEZ TLv, A F 2 ZDOREOMNOBIEEIL EDRRETHS
5. FOEE BT, 19894 3 HEE L UF19904E0) 2 B IS OWT, F9 [l pH #HIE %47 -
72, (Table 6),

Table 6 13k = & %17,

1) BEDL7ZLTREMO pH 133.2~7.4% R 72, pHAlDH L 5 F 5 TREBI 201713 32
DN - 72

BEOMIZIZILIFLIEE (BPHRE) &bk, FPJ?SK@ & LA REZRNEERITEYN
BEESLTEMEERICIKRVWTREVWEREZIN TV Y, Hiok > TR 5 4EI N HHHERIC
OB pHIE T EZ 5b, L L, EOREREIZ-HETIEZ VW, BABIHONRD pH i2—
EDMEH e DI, mAw%f@ WABIRL TV s Lk, AL 2 XI3KkEICHNS
BEOfmi (WhbWBYI) OFEICLHTITE S,

B, Tme6¢m68b;us9iAifmﬁ§%ﬁ FENLVEIESTH B,
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2 Classification by the difference of pH of 270
rain samples.
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Fig. 3 Classification by the difference of pH of rain

samples holding considerable or abundant
volcanic ash erupted from Mt. Sakurajima.
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Table 4 Records of rains which showed lower pH than 3.0

Collection Ash
Year  Mark Date start and pH . Ref.
| falling
end time
9:00 -
4-1 4/N 11: 00 21 N e
930
1988 4.2 4/V 1.4 + 62
12 : 30
12 530
4-3 /X 181 00 2.2 " o
900
4-4 6/ 14 : 00 2.1 i 1o
191 00 2g (20/N)
- - - +
45 20-21/N ‘N 920 2.9 1g (21/IV)
14 3 20
— . -H—
46 22/ N 20 ° 45 2.3 €
18 00 6g (28/V)
—_ - . %
4-7 28-29/NV N1 - 00 2.0 11g (29/N)
1989 (5/V)
16 : 00 lg (5/V
4_8 — V 2.9 +~+|—
11 : 00
— . -++
4-9 6/V 172 00 18 e
17 : 30
. B +
4-10 5-6/Vl N11: 30 30 -
16 : 00 182g (27/VI)
‘ 31/VI : i
4-11 30-31/ N 9: 00 2.7 6g (30/VI)
19 : 00
~ _ -+
4-12 7-8/X1 N 6° 00 2.3 =
12 : 00
4-13 A 183 00 30 ! e (o)
1990
830
— . - +
4-14 13/V 15 00 2.1 &

* N : Next day’s time
**The quantity of volcanic ash per square meter (obtained by Kagoshim District Meteological

Observatory)
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Table 5 PH of rains holding considerable or abundant volcanic ash, erupted from Mt.
Sakurajima, about 8 km east of Kagoshima University.

Rain collection
Year Mark Date pH Ref.
Starting time Ending time

5-1 9-10/V 21 100 *N10: 00 6.7
1988 5-2 16/ V1 13:00 18 1 00 5.0 o .
5-3 4/X 12 : 30 18 : 00 2.2  Similar to 4-3 in Table 4
5-4 5-6/X 18 1 00 N 9:00 3.7
5-5 3-4/N 18 1 00 N 9:00 5.6
5-6 6/NV 9:00 14 1 00 2.7 Similar to 4-4
5-7 22/N 14 : 20 20 45 2.3 Similar to 4-6
5-8 28-29/IV 18 : 00 N11:00 2.0 Similar to 4-7
1989 5-9 5-6/V 16 : 00 N11:00 2.9  Similar to 4-8
5-10 6/V 11 : 00 17 1 00 1.8 Similar to 4-9
5-11 30-31/VI 16 00 N 9:00 2.7 Similar to 4-10
5-12 16-17/vI 17 - 30 N 9:20 4.5
5-13 12-13/X1 18 : 00 N 9:00 5.0
5-14 10/ IV 12 2 00 18 : 00 3.0
1990 5-15 21-23/N 9:30 **T10:00 5.2
5-16 2/V 9:00 16 : 50 5.0
5-17 22-23/VIl 13: 00 N13:00 4.6

*N : Next day’s time
**T : The third day’s time

8. EOEHIA (Vb3 43L) ?pH
FELTT~8RAICER LV L) L EOWPR (bW A &) FHERMICZEORNE L7256
T, 2Dk ) HBEMo pH 385k M 2R3 TH H ) b, ZDHEMB 728, BIEBIDHD 543
H72bDDpH 2 XEEX L7z, ZOEIT Table 7DD THD, HL, 2L IZHEE LD
FBIC TEDY F e KICHEL BN, EEZZLDITTEL W,

15EDBIERNIC LU, YT bbEDEAMO pH (23.7 (Table 7, 7-11) 7 57.3 (F.L,
-1 2B XA, L L—ENMIIZED bk h - 7z,

9. #HBEET T 3NN pH

FIEBAROBIE DR 2HREEL 72D, g 2 B - LMK EEOWEFEINTWEZ LT L
CHIGL T 591920

B2 L7272 V%S 5K pH 132 DR EF > T B THAH ) e TDEEHEPD B 20,
AR BLUOHEN 1 DOBICEL 2BE 2T 2BM o pH 28 L 72 (Table 8)

TB, CORENSERR L L, SO REZEE10g 2K 7oL Y B — S hnEEK
500mlic 72 L, 25+ 3 COBRETICE X, BHA L 1AM, ZokopH #HlzEL 72 (Table 9)
Table 8 3 L tF Table 9 (kN Z & #RT,

1) =" Fixn /XOBER2ETLARKIECRLEpH 2R L7z, ZoORBRIZEHED
LKA KE VL 2B0 pH BIERER L & (ML Twiz (Table 9, 9-6),
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Table 6 PH of rains relating to Typhoon

Collection
Year Mark Date starting and pH Ref.
ending time
17 : 30
- - Typh No. 6
6-1 22/ Loy 4.6 yphoon No
6-2 27-28/Vl 1800 5.3 Advance rain of Typhoon No. 11
N13: 30 ' P ‘
‘ 18 : 00 N
1989 6-3 28-29/V N 9: 20 6.6 Posterior rain of Typhoon No. 11
9:00 .
6-4 1/v 19 ° 00 3.2 Advance rain of Typhoon No. 12
19 1 00 . .
6-5 2-3/VI ) 7.4 Posterior rain of Typhoon No. 12
N 9:00
6-6 22-23/vll 13- 00 4.6 Advance rain of Typhoon No. 14
N13: 00 ' P '
13: 00 . .
6-7 23-24/Vll N 9 00 4.8 Posterior rain of Typhoon No. 14
1990
17 2 00 .
6-8 16-17/KX ) 4.2 Advance rain of Typhoon No. 19
N 9:00
12 30 . .
6-9 18/ KX 15 © 00 3.7 Middle rain of Typhoon No. 19

*N : Next day’s time

2) FF O pH pMEWEA, ZHICHIGT 2 L ) icHid 2% T3 MM pH KT L 72 (Table
8, 86),

3) FANTHZTOERZERKICOZLISE, £OXKOpHIZ2 BE» SETLHYERT
AN % 8 LBy 3t REE R o R % R L 72, (Table 9, 9-5)., L& L, ZOfIEIZARE
HOBEZHE T § 5MMOBEMEICKEL TWwa L3O okl o7z,

4)  19904F 5 A niRlER] (6 HifEICB L CoHIsERI%E, Table 8, 8-6) LIk, 1264, 8-14
PRI BT, SBEOBTE%E T 42BN pH 13BN 6 5 4 TORIEMEL ) L&
572, Lo L, 19904F 9 A LI &RIFE DL < D ZEH THRILL 72K pH 13 EFREY 4 B TERELL 72
MAKDRIEMBL ) LRG> 72 (RERK), LIzd->T, ZITRWAZNDL DD pH EEEHT
MK pH & DIBERICOWTHEREHEIT I LI TE o n,

Z =

FEBE A (Table 1-3) 2B W T, R—KMakloEH D pH &L, —HKZXDMDORL L
RERAICBISE L 723849 pH D WB L R 28502 E T 213 FE—RICERELL 72 B o pH &
EAWT KRN,
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Table 7 Rain pH of summer showers

Rain collection

Year Mark Date pH Ref.
starting ending
time time
7-1 2/l 13: 00 18 1 00 7.2
7-2 15/VI 10 : 00 10 : 25 6.7
7-3 17/vI 21 : 40 2210 4.4
7-4 18/VI 10 : 00 11:00 5.5
1988 7-5 18/V 11 : 00 12 : 00 5.5 Rain follewing 7-4
7-6 20/ Vi 18 1 30 18 : 45 5.0
7-7 21/VI 12:15 12 : 30 7.3
7-8 21/vi 17 : 00 18 1 00 7.2
7-9 13/vil 10 : 00 11: 30 4.3
7-10 17/vil 18 1 00 18 130 6.9
7-11 2/VI 17 1 00 19 : 00 3.7
1989 7-12 10/Vil 12 200 15:00 5.3
7-13 14/Vl 8:00 9:30 7.1
7-14 16/Vil 15 : 00 17 100 4.5

Z OFERE—HIERE T L EIR (25 CHIE) 12 BT 2 R OEWIC & - T pH 5207 ) (LT

2 (BEApHIZLTL7E) Z&xhbrilobn, LL, K& Q7811460 BT, 14
I DZALIZ0.5LLF (0513 & %) Thotz, AawmXHOUEIIXIZEA EDEAE, HRINERIZ,
1 EOBAIIREUEN 1 HURICATb Nz, Ld > TT— S nBICIZfEIZ v, LarLl, —
HxOWOHIZIZpH DBLL 72 DX EEN TV B RS H b, T DRICDOWTRETL 7281E
#] (Table 2) Tl3 Ak pHIEL.72HH 5 —f & DlidH - 72 (Table 2, 2-27), KWL TIFZ D
BEREEL 2, FRELMRENETNRERLLpH 2L D2 Ep 2 L8O LN5,

B BB TR 2 20 87% 5 pH 2R L 72, KIS B 2 iENGE, BYIBROZ
Yk FRE oy 7o & eV LR (B2 ERRE N 20 513031, Tkm T4) 12 BT 212 F TR ADBIE THRAK0.3D
pH ##/~ L7 (Table 3, 3-8~3-12),

RECRENES F 713 B M & BRSNS (EFEE R VT £E) D FMEEIT < D HIE HER T3, ok pH 1R2.0
DEHFH - 72 (Table 3, 3-1),

REM B O S EER 4 TR 2 R 72354, M RNESROXEE (TLIig) 2EboTAST
WL DBBEHLEN, T2, HBE (2> 7)) —F) 2LDITRRIRHEIZTIN TR THS ),
DL BRI L o B pH 2R EREBH LSS, B pH I3EL e FHDENIC
STHRLBIEEZRTHITHS I,

B BB TORRIZOWT, WARE V&I H 5. MM pH ICBIL T 2E2RNE L ORefEHY
VN E VB L OB S 5 2 L HEREI N,

PILEE L 72 &5 %ehl#izd 55, —EDBATICE W TRIL, L 1 AELUAICE W TRlE L
7R EWEIE (294 B) DZER 2706]) i2oWT, Mk, BETL, 27 oicElN TSI L3
HTH ),
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Table 8 PH of raindrops fallen down crowns of different tree species (1989)

Rain pH PH of raindrops fallen from

measured the crowns of trees

at the top
Mark Date of a campus : Ed

building Cj Co Q.m. M.r. As var..
8-1 12/ WV 5.6 5.2 5.3 5.9 5.8 - —
8-2 12-13/W 5.4 6.0 5.6 5.9 3.7 — —
8-3 21-23/N 5.2 4.9 4.8 5.6 4.9 — -
8-4 2/V 4.9 6.1 5.9 5.7 6.2 - —
8-5 2-3/V 5.6 6.2 6.4 6.5 6.2 - -
8-6 13/V 2.7 2.9 3.0 2.8 3.2 2.8 4.2
8-7 21/V 4.8 5.4 5.2 5.8 4.9 6.0 7.0
8-8 4/ VI 4.8 6.1 5.9 6.4 6.1 6.2 7.5
8-9 4-5/V1 5.4 6.5 6.4 6.6 6.4 6.5 7.2
8-10 8-9/VI 5.9 6.5 6.0 6.2 6.4 6.3 7.0
8-11 12-13/VI 4.5 5.7 5.6 6.0 5.8 6.0 6.4
8-12 14-15/V1 4.7 5.9 5.9 5.2 5.8 5.6 6.8
8-13 15-16/V1 4.5 5.8 5.1 4.6 5.4 5.9 7.0
8-14 28-29/V1 6.3 6.1 5.7 6.0 5.8 6.3 6.5
8-15 29-30/VI 4.6 5.5 5.4 5.7 5.5 5.3 7.2
8-16 22-23/vl 4.6 5.4 4.7 5.2 5.2 6.0 7.4
8-17 23-24/Vii 4.8 5.6 5.2 5.8 5.2 6.3 7.3

C.j.: Cryptomeria japownica

C. o.: Chamaecyparis obtusa

Q. m. : Quercus miyagii

M. r.: Myrica rubra

A.c.: Acer servulatum

E. d.var.j: Ehretia dicksonii var. japonica

Table 9 PH of water in which the leaves of test tree had been immersed

PH, measured every day for a week

Mark Tree species

1 2 3 4 5 6 7
9-1 Cryptomeria japonica 5.7 5.8 5.9 5.8 5.7 5.8 5.8
9-2  Chamaecyparis obtusa 5.6 5.7 5.8 5.8 5.7 5.8 5.8
9-3  Quercus mivagii 5.8 6.1 6.2 6.3 6.0 6.2 6.1
9-4  Myrica rubra 5.6 5.8 6.0 6.0 6.0 6.0 6.0
9-5 Acer serrulatum 5.9 5.1 4.7 4.5 4.4 4.7 4.7

9-6 Ehretia dicksonii var. japonica 7.3 7.3 7.3 7.3 7.3 7.3 7.4

9-7 None 6.1 6.1 6.2 6.1 6.0 6.3 6.4
(Ph was 5.2 on 0 day)
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A AR b, BN (pHS5.6LLTOM, ZZTCldpH5.62 8% d3) osr-72H
214 H (19884E5 A) 723 Th 72, ARETIZZDHAD Fa B L O, &84 BOEEL 4T
bz,

BREMFRZEOREHABIC LU, 19884 5 H M IZMKE20mm DA 1 [l - 72D &
THd, bLIDORHICHAP L, BIERL 5 - 727% 5%, pHS.6LLFTOM L &I nzs»d Link
(2N

WTRIZLTYH, 1TEAEDHA TRREMRIBEEIZ N,

KRIZEREF2708)I2 DT, pH B4 %2 TNz, £ LU pHS5.6LL T 5.62 &3\
PIEBNZ R 131280% (21761) % &7z,

AN S AU HEEAR TR X 81T 219804 4K (1 mm) o pH &iPHi23.6~8.2 (°F
#14.9) THU K B TIZ3.6~5.9 (FH4.5) TH B, K2 (3HFNNEIZ BT 51974~19834F0
Jigs, BB L OCEER COREIVE T EL» F N F1 pH4.8, 4.3RU4.3THB I L, IR &
BVIZRHEHAN 2 2 BT 51983F10H 5 6 1 EM A T pH #%4.33% 57.00 (E#)5.72) Th
S72Z b, AW ERTNICBIT 51982411 H 2 5 1 FEROFEE THIBIMIK & B8MAKE H by 72
LODEFHHEDE. 15 TH -1 LR ERHEL T 5,

HEE & TS DV TR KRIR® 2RBTTNIC B 21980~ 19824 D FEIC B\ T, 26860
pH #°3.4~7.5 (F#14.3) Th-o72Z &, B IIEETICBIT 21975485 A»LRETAE TOH
EICBWTpH 133.8~6.7 (F¥#)4.5) Th-o7cZ LG Q2 HEL T35,

%8B, K& ERIZOIESHIC BT DA pH DEFHEDD 2310 T b, FHIC L,
100312 pH DG pH 4 ~ 5 DL DDOEBEI KIS % LD T b, 72, BEBENDE
REM, EATB L OEETHICET 2MAKD pH DESMEIZF N FNL.2, 4.2BL04.3Th 5,

EHLDT—F LU EDFERE L KME—FL T 5,

LUTRRR MBI 2 ITE DY, BRI L% )Mk D pH 2 F L HEZEL 72,

FERRSRBE /N & WREZK D pH MK T 3 2 Fh1H % & & pH Bl oo BB BEINT 5 & 23
HEEIN T B2, L LK pH B OB E BEMGEE OBRIZBHETII W b vbTw 52D, —
RICEDEIMT b by SIIENEEIERNEZSILTHSH., EHE DAL pH D HIERF14
WTiZ pHI33. 70 57.31IcB L A 72, pH3.5LITDBIH % < pH6.6LL LD RIER A 6 [ (%543%)
Horb, YDEE PH &L G AEED L WTL v, LAL, £ EMEIITELNTHA
7o

BRICE DL HYMIFILME VW 5, L L, BROKEX, WX, #iThm, #E rix
IRNE, TOWMEBLUBMEROBEWLEICLE), BEOMEV-TL—HKICTE ED LN,

BEIZBNT, GREEEDMRADEREIZET 2HMEFIH 1 DH 5 L vbitTw 5%,

19814F 8 H23H, TERIZBIT 2BERIHZNT, AR IIEREEICERECNGL, BaAD
BT & HEDTADEIAHERIZF L B> Tzt nw) 2 & TH B2,

S 5 1319894F 3 [, 19904F 2 M B BROMMIc>E 250 pH 2HEL 72, LA L, BIEELAE
MEEDHLZ LIZTELh 572, T b bl pH 133.24° 5 7. 412 KA 7275, BIEIOM O pH »5&0
- 72354 (Table 6, 6-2 & 6-3, 6-4 ¥ 65, 6-6 £ 6-7) L H-72L, FItnHEs (FL < 6-8 &
6-9) b b7, REHE, RWEEOMOGERL E2Y - LB TRITIUTHED ERITHE W T
»5HI,
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EE 6 OWERIH, pH 293.0LLF DRI 25140 (fRIEB D 5 %5%) BRI S 117, HEH 52 131987
F6 HEREHELICHKE-S 72 pH2 5SOMD B RIZREKIIEHEMC L 230 THE L HMEL 12, %
FHHDREL 72 LEBIHICIZIRD E S 1255685 h %) - 72 (Table 4), —F, BIKN% ]
F & 72 pH #EHF Tld pH3.0LLF 04257 B (&Fn41%) H Y, %72, pH5.6LL L
FEBNZ 2N T Ehd 572, BIKDZ QB> 72M o pH jl54 (Fig. 3) & £flER o pH BlI454
(Fig.2) £ 21~ 5 &, Fig3nhseks: L TEMICr2E->Twd, Thbb, BRKNDEES
72/iE pH 2MEWE AL H 5 & W2 B THH ),

BRI EEBIAROBIE 2T 5M D pH Z8IE L 7225, & EBRD - 72 FRIS, 2 3F o
X/ XOBEEHE I T 5MAD pH 2EICHRLEL - 722 L TH B, I DFERITERETE L KT K
2Oz L, EH>» L ZDKD pH % H%E L 72 EBRER (Table 9) E L <ALz, ZHZ kxR
ZHBOMOBREIZ OV TORINFE Z L 2 HBEI 5, i 6 BIFEDO KB R 5 pH £H)
FRLIZZEBERKRDL 72N L THED, Z{OBEDRL 2 ERFHICH 5%, BT
L, DL RIET 20DWELLETHS 9,

3 3

19884F 4 A% 5199048 A ¢, #& L TEREXREBRFIEND 1 Bk EREZERIC 8\ T
L 72BMo pH 2#IE L 72,

FAEME T pH 25 6L TOMPBR I N L7203 1 A RICT Eedh -7 (Fig. 1),

W & 17z pH o T pH4.1%> 5 pH5.5F TORERI D %<, LRIER (270E]) D131364%
% Lo 7z (Fig.2),

FL<5.6 5.62&F%v) LT pH 2737V hW 5 EMHEMIZ2MEB FDI21280% % L7z,
FRMEREDE O TR (ZZ T pH3.0LIT &9 5%) BMOBIESIA 140 (£REHF D 5 %5H)
Holze TNLD) LEEXKINIDHEXIZEDL L IBEKDODP L) TV &5 T 2EAD76 [
#»-72 (Table 4),

—F, KIWKDH )WL %L X5 2RO pH 288 X725, 216D pH 2 &HIE
BlnFEEH 7 pH £ Y 4 %/KH - 72 (Table 5 8 & Uf Fig. 3),

SHEERT 2 7, WML IER 2 M L OEELEM 2REOBE 2B T 5 pH 28IEL 72, =0
Fir /% (BHEEEELERS oME2E T 5Mo0pH 3FIcMboEs» pH L) L Es - 72
(Table 8),

INLDOBIARDELZEEKIZVZL, 1 BBEHZDKDpH 2728 25, 2" F % /X
DB E 2B D =V pH 2/RL 72 (Table 9),

5l B X ®

1) LKA - fRBET | REFE T 2KFE. IREBN 14, 165-166  (1985)

2) FoRMR— - BREFDG - hAEEE - BH-3C - PAE - IWHIEA - BDIRF - /B - BUEEE | BB KL
BUC BT 2 KATGRWEICET 2 FAENR (B L) — B DRWEOSHB L UEE -, BRERESE L
Z—Fr 1, 98-109 (1984)

3) ERfe— - KBRS -IIRK . BRETELICHE- 72 pH2 5ORRMBHERICOWT, BRERRERE ¥
—Frs 4, 52-57 (1988)
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4) MBEE  BAOBIAK, 1-879, #akit (KR (1976)

5) BER\RR : EEREICH T 2BEWNFIE. BRERM 14, 174-175 (1985)

6) EEERER - BFE BN OBEKBDOESEIZOWT (B 28H). FAEBMAR 39, 110-124, 1967

7) BEHECHH - NRATTER - A RIRACHE - FHEEE R | BEFAOLY REREOM S S, 122-126 (1980)

8) JIICEEZRR © LA, 261, EExE (GEm) (1978)

9) WHAZL : AAICBIT EBEMOEYHEICET 2K, BEHPRIFHR FESSE 484015 1-20 (1984)

10) /NLZh © BURERIC B 2 MM IAA, RESUT 14, 155-158 (1985)

11) BHEFERMM LI BN eSS (W) | BN B E 0P8, 1-198, DEFRENELY 7— ’RX)
(1990)

12) BEE MR B 2 RN A, BRIEBUN 14, 155-158 (1985)

13) FuIlBaE - FHEPRER - BFIK | FRRADOBEKBFNEGEICOWT (F1H). FHABEEMAER 36, 25-39, 1965

14) #MANEL ZRBICBIT 2BERAE, REBM 14, 167-168 (1985)

15) ENEY - BHETF ZEORK BB JIZTHEBIC OV T, BARYMR., 33, 221-227 (1983)

16) ANZEH - EHRiE— - BiF—or - BA%E - IWHIEA - BEME - /B - R BB AIEZIC BIT 2K
hA 4 S FEE, BERBRERE L S —FR 1, 158-167 (1984)

17) KEZMB— (2% @ bArESHIC BT 2BENEEFAE, (FrE) REHM 14, 131-176 (1985)

18) AHK=EE () doBck (ET) ¥ AHEE SETEM. 1-1716, Exxd (Rx) (1976)

19) KEEHE  LEBRIC BT 2BENFZE. JREHM 14, 172-174 (1985)

20) AR -FRERGR) © b F &K FROREFAMIER, 88-92, 123-128, Kz K. K. (R3) (1982)

21) EEGH | b EORMADRIERMER, BREHM 14, 132-146 (1985)

22) EETH - EARETF | bAELHIC BT 2K pH O FHfE(). BEHEAM 1, 1-5 (Gl (1986)

23) EBETCHI - FEAREE | bAELMIC BT 5K pH OFHfE2). FEHA 15, 1-15 (BUkI) (1986)

Sunmmary

At the campus of Kagoshima University, rain pH was measured on a building-top landing-spaces from
April, 1988 to August, 1990. Adding to this, the raindrops pH contained in the crowns of the 6 tree species,
growing in a forestry nursery near to the building were measured during the period between April and August,
1990. Main results are as follows.
1) Concerning the total 270 measuring samples, it was ascertained that in the 29 observation months the so
called acid rain with the pH lower than 5.6 was observed in no less than 28 months, excepting in May, 1988.
2) In the rain samples, about 64 percent of the total showed the pH ranges of 4.1-5.5. Acid rain occupied
about 80 percent of the total samples (Fig.2).
3) Extreme acid rain showing the pH lower than 3.0 was observed in the 14 samples, being about 5 percent
of the total samples (Table 4).
4) In the extreme acid samples, 7 ones contained considerable or abundant volcanic ash, erupted out of Mt.
Sakurajima, situated at about 8 km east of the university campus (Table 5).
5) In the pH measuring test carried out with the raindrops falling through the crowns, the raindrops from
Ehretia dicksonii var. japowica, a decidous broad-leaved tree showed constantly the highest pH (Table 8).
6) This result coincidated with the result of the pH measuring test of water in which the leaves of 6 test trees

had been immersed, separately (Table 9).



