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WlnZzn &) £ 72, £/ Nat & Cl, BLO
SO, -SiE, FHOWERTIMDA 4> L) 2%k
) %777]’0 72,

Ve Sy & L CRHICEZLZ: N i2Dw T, &I
NH,*N OB THhET 2 ENITH A NO;—-N &

Bl 5Twad,

K1 BERTHICHERT 2 &AL 4 > oihabn
. [ BB RIS E
A (mg m2A"Y) (mg m2H"Y) (g m24F1)
H* 1 2 0.02
T-N* 57 64 0.72
NH, N 38 51 0.52
NO;-N 19 13 0.20
K* 34 40 0.44
Ca?" 40 43 0.49
Mg?*+ 13 44 0.31
Na* 109 406 2.80
ClI- 136 796 4.93
SO,*-S 108 136 1.44

*NH,*-N & NO;7-N 43T, MEEN & L TofETh 5.

LTHET2ELN 20572 (F1), Toa&HINSE
WIIEMTE L2 0.7gm2I2EL 2, Nk E
DHARNHERLIE, BT L —EDBEMZRE - 72
(X 10), LA L, AMICH L% 60 mg m2 FREDIE
FEREN & L CoOWAEI» ik 7z,
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10 FET¥cHRd 24N (NH,*-N+NO,-N) DA RDHER

% =

BRI REICBET L TV AR HENIT L A &
X, WHOW BB TH - 72, KREHIFALET 5 ITLH
MiiciE, 2O TERET (BRNY) 255%E L 2Bt
SRR O 72 6D D FE RSB T A P B X. (A%
EOWHE TN 4.5 km O, BRI
M) 12dh -7z, ZOBMFTTIZE 2 kA (1988
FE~1992 1) o LEEMERN OB B E D, $H3
KA (1993 4R )% ~1997 1) F Thkin < 41, 1998
3 HICBMDHT Lz, ZoBRERIC L 5 &,
B2 KRB OB 04 F¥) pH 1X 4.8 ThH
0, &3 KBLN D 1993 4EEED & 1997 4E5E F T[]
SE#) pH (3, JHIZ 4.8,5.0,5.1,5.2,5.3 TH - 729,
[ERE O E BB AT LR NI L 3T s Tl ),
ZDORERIZ L 1UZ, 5 2 KA D4 pH A75.2,
53 KB O KAL) 5.1, 4.7, 4.6, 4.6, 4.6
Th - 729, AFIARERIT, FRLoOTFBREN L) &
L AALIREBr O T — ZI2iEW L DTH - 72,

Ly, BT pH I KAFRDERME I K
EXWBIIN G TR, WEHRES I RE
(BRI NTWBD, L ITREDOBE T F) A
F A 5 A Bk, MR ) B3 A T
KE v, —MIC HARHEE Tl B AL T8 o Z=4
D% 5, WHERT & {2 ssClm 2 mICED
ko TNat P THS H OBELEE-
PEDHTT 28, 2ok HE, BABNICH L
CHMIZH ZARFEICH LRICKET L, ZNo ML
I BEFEMICRE pH 2K TR EHKTH 5,
FE B ET IR B AR I RS 2 D Tld % <,
BPRIEAAIRIC & > CGES 2RI TR S L Tn 7z

728, AREEFLIRELH T OBIHIME & B 5 12D
T3 eFEZ bNb, DL ) BT R
TSI T Mok pH T EC & 7 5 BIR13,
ALMEE AL T 3 36D H AL T\ 5919,

BRI i 9 5 & B BT o pH 1213
RS, & {2 Clm BRI /NS < 7
D, »b->Tnss-SO2 XY &Y EIEMERHEKED
NO,~ DD FE 572, TN b DEA T ITHIE
Lesinl 72E£%k A A > id nss-Ca?* Th-72,
NWHDA A iED ARIHERIS, BRUER T4 % e
L 72 2000 LIRS, W & D ic /BT KA KT
LM DD LN T 5, BFICTITPEKEDL S D
WIPORKLHEEILL TB Y, 2000 LI, 4,
4 A6 5 Hlchr T CEMEBHE L Twah, L
LIMERET W7 & A L 72 1998 4F 12 13, nss-
SO,2~ X NO;~ DA A BT K E AT R
DL, LIz - T, MO T &
F 15 FE IR RS, RO KRG
B72T T KBED b o RIEEREGRIC L > T2 5
ENHHERETH LS L T3S 5,

EZAT, MBI KRATOHBEYME % & ALH 5
BT L, ZoHEEWEOTERIC L > THTY pH
HPHH SN, Lo BERGDOMEICIE, BT
R L D KEICH - 2 FYRWE % L mic et
BICHEEND, Wz 5L, BMZORRMD
BT I, FNE TORMIZ L > THERWE D
HEREREZIN T EEZDLZEDNTE S, K
T TR 72 AT O M ERE T b pH A b AK
<, ZDEBERFE OREEIC - T pH 25 kAL,
IZ EC T4 5 & v fiiRkiE, ERRDF 2 % (FF
T3, $72, BMAKEPGLLZWIZIERETWHO pH %
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EC DZEFEA K E o 72 D1F, KAPITHEAEL 72
BYE DD b T D, BoKmEDD e\ dk
BT pH R ECI2KE KMLE NG 72T
H5I,

BT pH & EC & oBIRIZ, BTWhicsE
NBPAIC &> TRECHEIND, &<IT, 1998
FOFED L 512 1 BN & DR T2
B4, Bk RS HAE L 72 5 e e o % T
Yoo pH X EC ICEHEE 2 5-2 5, ARFAERRIC
BRALIE, BERNIEIC AT 2 RATE G »i i 2 T
BIRED EAT 5 &, WlEETWOKpHALE L 72
LI ZEDNHL2TH D, —H, HRRIORED
E O ICIEEETWE T T HERET L & &,
BT pH % EC 3B T oREHIC & 2 w28
L GERZIT B, 1998 SFICIZMTHd o pH & EC &
DN S e AR & 38Tz DIz xd L, 2000 4F
VIR I -E ORIR A T { e - 7213, 2D
W TWOMBEDFETH S ), 2002 FI12B 2
7 o 72 BEKIRFER I & B REER I % ol L 7248 2R T,
MR T & 5 pHAK PRI 2072, Ll
DFERIZT T, SR T YA E 12 pH DK TR %
oL 3T LAIEMTELw, LD, THHD
FERL, A0 HMC & > TREOIREUS B % 51k
LCERLZTNIE L5V Z 2 RT
HZHNERZEHT,

WETNc RS 24 > b mlE, TNy iE
kKo & L TCohETH-7 Nat & Cl-» %
Polze AU, AEFICHET T 2BIERET Wb & <
IR T OB 2\ ZIT TWb 2 2 3 HICE
T3,

TEMEE RBREADHED R E W N DA R,
FHITBLZ0.7Tgm 2 RRE L RiAF, FEICNH,*
NOEETH->72, ZDOmE SR EALTH, LR
ERZThIE, MR ETLERCEREIC L - &b
T5, L2L, FRoRBFREE L TZORED N
BREINAMINTEY, 205 b 50%I12MHEMN
DA TH -7z, MEHIZBIT 2 F0rlERENIC
o TH, BUERETWICHRT 5 N 2RISR~
BLI3TRERIRLLZTHHH), LL, 5 HAM
TERL2Erb T o PRICREL, Z0%<H
WNRPHBICHAT A L 52FEZ b L, ZDkEE
HIKBERBE D BRI 52 BB A { vk
HMbid, KAWCHELET S NH, N DL L, &
SARIEG IS THERL 727> =7 (NH,;) I
kT 21310, Lad, ikl 72 NH; i3 RA P T
SO~ AL, LD EWEBERTW E L TS0,
DUWAERZEMEELEE LFFOD, 202, KE

(A LR S

SARDIEG I ) NH, #ifcE: #ifill§ 5 2 & 13,
NH,*-N O @A wmIHlIc R THERELRETH 5,

= #

AHE D HIIZ B R E R B 5 & T
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H b, JAZ 1998 4F 1 A2 5B L 72, 1998 I3
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LRI L 72,

2) BN RERERE A 5 IR T pH &
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HL7,

3) {EMEMETWO pH & EC X oMIci3 AR L A
OMBIBIR RO Sz, L L, BRI TR
COBRAHBETIA T o 72, BT pH B LU
EC & @#REIE, BoKEdr»DowiiEREr -7,

4) BETFHh oK RIZB 2 FEREEMEA 4 >
WBE%2 H USNol 4 4 >~ BTl d % &, Nat»
NH,*>Mg**=Ca2>* >K* DIETH - 72, &A{ + >
DAL, Cl>>S0,2->NO,~ ThHho72, 2D H b,
Y&y LRI AR S TH B NH,Y & NO,~ %
f< &, Na*, Mg?*", Cl- Di3 & A Ei3ifEHRT
HY, BETWDA & > IREL, MWEHRS D Na*
& Clm i < s 3 7z, Ca?t & K*, SO,2~ DK
SRR RRTH - 72,

5) MR B>k B4 o Ca?t <2 80,27, NH,*,
NO;~ DA A > WL, BRI & BEFeRE
TEAL T o7z, Lo L, Rk Nat & Cl-
DWEIIEERc L IcEE -2, 2Dk, BE
HWIOAFIA AV IBEIRIBERMDOZ L L VHL 2 ICE
F o2, 1271, BT X 5 &, nss-Ca?t X°
nss-SO,2~ B L U NO,~ % &0 A YR E nZHi%
ftig, Wb pH DZFFIZEAL & R, FEICE A
ZHC B D - TR T L72e 29 L 2Bl B E D
AL, KEED b RERERmE S 72 oo s 2
ENTWBHHEEDH 2 LTz,
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Summary

The objectives of atmospheric monitoring programme are to characterize the trends in pH, ionic composi-
tion and in total quantity of acid deposition at Rakuno Gakuen University. In 1998 the sampling was
restricted to wet deposition, but from April in 2000 it covered acid deposition including wet and dry
deposition. The results of the monitoring in 1998 and from April in 2000 to March in 2003 were as follows;
1) Annual mean pH of the deposition in 1998, 2000, 2001 and 2002 was 4.72, 4.95, 4.99 and 4.64, respectively.
The mean pH during the snowfall season (November to March) was lower than in the rest of the year (April
to October) in each year. Monthly mean pH of the deposition reduced, from spring to winter.

2) The pH of the wet deposition was the lowest in the beginning of rainfall, increasing with time during the
rainfall.

3) There was a significant negative correlation between pH and electrical conductivity (EC) of the wet
deposition in 1998, although this relationship in acid deposition (2000 to 2003) was less clear. The variation
of pH and EC increased with reduced precipitation.

4) Annual mean concentration of Na* in the deposition was the highest of the cations and was followed in
the order NH,*>Mg?"=Ca?**>K". The mean concentration of anions in the deposition was in the follow-
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ing order; CI7>> SO,> >NO;". These results showed that the ions derived from sea salt (ss-), such as Na¥,
ss-Mg?* and ss-Cl™, greatly affected the total ionic concentration in the deposition. It appears that the
location of the monitoring site close to the Nippon Sea influenced these results.

5) Total of the mean ionic concentration during the snowfall season was usually higher than that during the
rest of the year, because the concentration of both Na* and ss-Cl~ increased greatly during the snowfall
season. The mean concentration of non-sea salt (nss-) ions, such as nss-Ca?*, nss-SO,*, NH,™ and NO,~,
during the snowfall season, was not greatly different from that during other times of the year. Monthly
mean concentration of these nss-ions in the acid deposition, however, reduced from spring to winter. This
trend was very similar to that of pH.

6) The total influx of ss-ions calculated from the results of acid deposition was clearly greater in the snowfall
season than in the rest of the year, while that of nss-ions during the snowfall season was only slightly
increased. From the acid deposition monitoring results from April, 2000 to March, 2003, the annual mean
amount of N (NH,*-N+NO;-N), K*, Ca?", Mg?", Na*, Cl- and SO,>-S was 0.72 g, 0.44 g, 0.49 g, 0.31 g,
2.80 g, 4.93 g, and 1.44 g per m? in the deposition, respectively.



