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The Monitoring Results of Acid Deposition in Ehime Prefecture
(FY 1990 ~ FY 2001)

Takatoshi TSUNODA

In Ehime Prefecture, acid deposition monitoring by the filtrating bulk sampler method is
conducted from fiscal 1990 (the Heisei 2 fiscal year) in Matsuyama City, Niihama City and
Yawatahama City. Since more than ten years have already passed after starting monitoring, it
analyzed as to transition and seasonal variation of concentration and deposition amounts of
major constituents in precipitation, from April 1990 to March 2002 in Matsuyama City, from
April 1991 to March 2002 in Niihama City and Yawatahama City. Furthermore, it analyzed also
as to transition and seasonal variation about deposition amounts of major constituents in filter
paper surface residual substances.

Consequently , the pH values of precipitation in Matsuyama City, Niihama City and
Yawatahama City ranged over 3.8 to 6.8, 3.5 to 7.1 and 3.8 to 6.9, respectively. The average
values of pH weighted by precipitation amounts in the monitoring period were 4.6, 4.6, and
4.8, respectively. Annual mean H7' concentration in precipitation of Matsuyama City and
Niihama City on the monitoring period showed the decrease tendency. Niihama City in fiscal
2000, and Yawatahama City in fiscal 1991 and fiscal 1992 showed the high value as to
concentrations and deposition amounts of SO4*~, nss- SO4°~, Cl7, NH4", etc. About the ratio
of NOs~ to nss-SO+*", concentration ratio and deposition amounts ratio showed the increase
tendency at all points. NH4" concentration and NH4" deposition amounts showed the increase
tendency since fiscal 1995 at all points. Deposition amounts of nss-Ca®", Ca, Fe, Al and Mn
showed the tendency which becomes high in spring at all points. It was presumed that Kosa
(Asian soil dusts) has contributed as one of the causes, from monthly variations in observation
days of Kosa by the Matsuyama Local Meteorological Observatory.

Keywords : acid rain, sulfate, nitrate, NOs /non-sea-salt SO4*~ ratio, Kosa
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NH VR B O NH PR EmORERAL 2K 20 12777,
FEIRNZ T 5 NHL 4EREE R oL, Al
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BRSO E o T,

FRIITHIE, SERk 7 4ERELIME, NHL'EE R, NH. R
EHITHEER (p <0.01) BRI Az ST, #riEie
o NHAPEAERIE, NOs b= & Mk, Pk 114
JER N2 AEFEIT S Ir o Te, SRR 11 4ERE T8I 5 NHL '
AR, NHAREHREATH DI b5,
kRO SHFE L TEWMEZER U, PRk 12 45
IZB1F % NHa UEAE RIT AR OR) 2.2 {550 ETH -
7278, ZAUE SO L ONNOs LRI, v NH.
FE CEEMEOR 2 1%) 1ITiRIRL Tnb. Pk 13 4RI
BIF 5 NHAEEE, FAEBfohcRb ERETH-
1275, WK IR hr o Te To AR D NH RS B
Thole. Fi, VR TFELME, NHa TEEREKR O NHL
IR LD AR (NH RS R 5 p <0.05, NHLPE ;
p < 0.01) BEIMEM 23 A S iz, JUGEETIX, ik 3 4E
JE B N4 AR IT R D NHL R, NHa TSR ASEAE
ORI 215 ThHoTe. ETe, oM SRS, ERE 7 4L
M, NH.bE®E, NHOBRE S A= NHASEER S
p < 0.01, NH." R ; p < 0.05) MR 234 BTz,
9. INTTAEALFYV

Ca, Mg, K, Na ®4HHHEIZHOWTIZ, EfRER
SEE TR L T2 I8 h O PRI & IR EERMIC BT S iR
JEZWEL TS, AREEPEIFBETH DL Z L 2%
L, IREONEREEDSH S NkiEl Ca® OLs
i E TR EERRE Y ORERS R HA S AN Ca
WERZGDET, AR ORAEZAL 2 fihT U Tis
FaX 21 RO 221219, KRR Je O PRk o3
BB U Tz Ca RV B OFAIRITI T 5 FEiE,
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FALITCIZ 16. 7mmol /md, #ifE#E¢i% 13. 8mmol /nd,
JUEEET Tl 18.3mmol /mfTH v, FiEiEiio Ca ik
BRRRO DR o T,

AT LT, 2 A5 5 IR CHRM 1.5
mmol /mi 2l kd Ca k%R Lie, /Ui 12 A
N5 HIZMrTT CalkBERBVS hoTe. CafEREE
HITOWTIE, R ROV UG 2% 10 ~ 25mmol /nt
ORPHIT, FEEiErg 12 4 2R % 5~ 15mmol /ni
DOFPATI > T2h3, FEETi R 12 4 12B1F 5 Ca
AR, FHEEOR 2.3 ThoTe. TOHIE, il
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TTRIT S Ca b ERD PO 1.4 55V, Wil
&L FELMICB I D iEEE R L Tz,

Mk oI kI V> 7 A F 2 (nss - Ca®t)
JBEE & nss - Ca” AR OBAZALEX 23 1”9, nss -
Ca’ R IXE K EDODIRNAZRIZTH <, nss - Ca” kb
RIZ3HPDH 5 HDRFILL WMl 2R L Te.

KiEM: Ca® P BTk 2 ki nss - Ca® TEE B D
FEOTAIRICI T 25540, #ILTA395.9%, #
JEEETiIA395.3%, JUELEETAY88.7% TH YV, nss-S04""
EIBRIZ, nss-Ca®tIEEBRBIFEALEEED TV,

nss - Ca” 2% & nss - Ca” ThERORELILZ[X 24
T, AT & SRR OEREIL, FHAAR TR K
TREDID IR o T 6 AR I b R o o b3, nss -
Ca” LB BITPARMELL R CTHh - 2. HrfEEililk, nss -
Ca” & K W nss - Ca” Th &R & b AL 12 4 ITi D
RVMEZRL, FEEOZNEIR2.2165, F2.45T
Hote. ZOHEE, BIUTD nss - Ca” TEERN KD %
<, nss - Ca” B R OV RIS TAEE DR 1.7 [ RO
K15 Thotk.
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AKEEME Mg® OLA5 & & It BB O JIERE R 5
B HNTAENE Mg IEEREZHDE T, AR O
SEARAL AT U Te ks SR 2 X 25 e ONX] 26 1239, kit
%53 e O 2 2 B U Tz Mg ERITE S R O FH#A
Mz 2 4L, LT TI% 7.8mmol /i, #i)EiE
M TIX 7.9mmol /nd, JUEET TiX 14.5mmol /ni TH
v, JUEET O Mg kBRI oS OR) 2 i Th - Tz
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PRETNIIERO Mg bR R D% <, BILTTiTiX
ATDLRFITITT Mg RGBS Po T, TG
1340 Mg ik EEPRD %<, 8AL 9HAD Mg ik
BbEhol. Mg OFEMEERICONWTE, BILTHT
VEPRK 2 FF RT3 5 Mg IR AN EAFEEOR) 1.6 5T
HY, PRI 12 1281 5 Mg L& R
HEMOR) 2. 115 ThoTe, JURETTI, Rk 6 FEICE
3% Mg P BOSTHAIR I BV TR S D722 <, AR
ORI 3EITH Tz, £, PRk 34 R4 ITH
% Mg iEE BRI, HEEOZNEIR 1.6, #1.814%
ThoTz.
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RIS KT Ok & LIS B O [ERE o b1
LN K kA EE G LT, BABIE R O
BAbE LV F LDIAERER 27 RO 28 1TRF. ki
MERG Y B OANYEHERR 73 22 A 03 U Te K AERTTE S B O
HARIZ 3 2 -9 X, AALUTTIE 3.6mmol /md, #i)E
EHCIX 4.6mmol /nd, JURGETCIE 7. 2mmol /m TH
v, JUEETO K EEESRSEL <, BIUfo K ks
wmRRD DD o T,

LT & H R IIEZEO K LSRR b S o T,
JUBETIZ 9 HO K IEERM KDL L, LFONER
& ot FIRETHICBIT 5K 5 EEO K kg &R
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kB2 K IEERICHG Lcbo b sk, Uk
O 3 - R O AR ICBIT 5 K ibERIE, F
D 25 ETH o Tz,

12 MV AALTY

JRERME Na' Ok 5t L I R o ME s R 54
LNTAVEME Na itk EREZ AR LT, RAEILAORA:
bz & E LOTHERZMX 29 B OB 30 1TR7. K
PERR S B OANTEERR 53 %2 5 L To Na 4ERTEE RO Fid
WA B 1) 2 1%, #4LT<i% 30.6mmol /nt, #r
JEE I 30, 4mmol /nd, JUIENET CIZ 84.9mmol /nf
ThHY, JURETICEITS Na tbE I hotiof) 2.8
BThol.

Na tEE&RIE, S5 E DLARITR DL WEZRL
7. FHAHIRICRB I 2 & M5O Na thE I, il &
JURE T TIXPRR 4 4RI S 2 <, FiEiETi TIEERR
YIEEITHR D Lo Te, JURETIX, PRk 3 4FE LM 4
SRR VAR ISR U CRI 1.9 /5%, #9 2.3 5@ Na 7k
mAERUTe, F£i, JUERETIE, SFk 9457 A X v s
5 0.2km 1ZE DFHITE~BEHL TWDHR, BT
O Na tEEREZ IR L ThD, Ak 34 L N 4 4R
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K32 Fe, Al, MniiBEENRELIL

3.0mmol /mTH YV, AvEE Al 4ERIEE EO I,
FAILTH T 5.9mmol /nf, HFE¥ETH T 5. 7mmol /nd,
JUBIETCIX 3.8mmol /i Th -7z, JUBETIZRBIT S
AEME Fe tbE B R OAENE Al JEERIE, MiolSoR)
3ETHoTe., AEM Mn AEREEEOFIEMEIR, Il
4% 0.054mmol /i, Hi)E¥EHiA% 0.064mmol /nd, /i
A3 0.042mmol /mTH Y, Fe <2 ALITHA 2 HHKH
ETH oIz, JUFRETITIRIT 2 AN Mn L& RITH
EHOR 3ETHY, MILTHIZIBIT DB Mn L& &
X UBEE T IZ RN T R o Tz,

AvEME Fe, Al, Mn O ERIE, 3H&E S 2 AM
55 AT TS ol MINTTIZEIT 5 AEM: Fe,
Al, Mn OEERIZTVRK 2 FERHRKD % <, Fe & AlD
AL, HEEOR 2.50%, F12.9ThoT. FiE
WEiiTIE, Fe & Mn OILARIZ TR 4 LR D% <,
Al OB RITTVR 12 FEERR S Lo Te, JUEERTIC
BiF5 Fe, Al, Mn OILERITZERL 3 FER R DL Do
7z. Fe, AliZLiikE Sh, KREUEEERRYVE R
FERBFITHIMT 5 Z L ~OEWOFGPHEO S
TWa., 22T, X33 il 546088l L iz
TR 2 ARJE R B 13 AR IT BT D E D D H e~ EI H
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RIS N TRY, AFEIZEITS Ca, Fe, Al &
UMn OB REBPERITEN T &E~DOEWOEEDHEER
hie.

F LD
FAILIT, i e O Ui o0 3 Hi iz 8T H e

LTV BB EASRE SIT DT, SERE 2 4R (LT

LISk DM S 3 4E1E) A D 13 I BT B Kk FEE,

7 ORI OWTIRNT LTZRER, WO EBWIHn L

oz,

1. HEEN CEE U 7ZMoko pH I, #ILTHA33.8~6.8,
FriEEting 3.5~ 7.1, JUEHETTiA% 3.8 ~ 6.9 D#HipH
ZHY, FEGRNZRIT S pH OINEFSMEIZ, #Ail
e FmE2s 4.6, JURETIX4.8 THoTe.

2. KT & FEETIC BT 5 Bk b HYJRE D4R
X, FAEMRICB Y TRAMEM 273" L Tz,

3. WrEEETE, PRk 12 422 SO, nss - S04,
NOs;-, NHi"l O nss - Ca? " izBIT 2B kL OVEE &,
WNT Ca KU Mg OIEE RS EVMEZ R LTz, %
T, Pk 3ER N4 SO, nss-S045,
Cl" RO NH. T B DM kL ONEE R, WEONT Mg,
K X" Na OILERPFEVMEZRLTEY, Fk, F
% 4 AEREIT I B /U T, NOs™ ORE R OVEE
BIZOWTHEWEERL TV,

4. nss -S04 1R 5 NOs DEIZITONTIE, JRIE
Fb, TR E D AT oM S TRIIME R A3 B,
HC b BT OBEIME R AR D N2 L S L
Trotz.

5. NHa RO NHS RERIX, 3HS L DERLT
SRR DARERE I R 2R LTz,

6. nss-Ca*'ibfis, Caibfis, Fellbfim, AlVLA
BEEOMn EERIE, BRICE 25 ER L.
ZOFRRD—2EL LT, ML ARSEEIT L DHEE
HMBEEORAZEANS, EDOFGIHE I,

At e B2 H T2 0 slRHREEE I e 2 iz
AN R T N | RON I -3 20 S e A Y b el A it /N
it & B ORBRRAMITE#H OB ERZL 7.
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