A BUNTRFEYE

o TOYAMA SCIENCE MUSEUM

Joodoodootoodnd20200

00 OO0 Od

OO0 OO000O0ooooooad

O 45

O00 113-117

000 2021-07-01

URL http://repo.tsm.toyama.toyama. jp/?action=repos
itory uri&item 1d=2033




IR R EE TS S #4557, pp. 113 - 117 ; (2021)
Bulletin of the Toyama Science Museum, (45): 113 =117 5 (2021)

b4

I P
STWZH T HEEREBIER (2020) *
JNjEE Be

& LT R R A
939-8084 ‘& LI e P RT—T H8-31

Observation Reports of Acid Rain
Collected on Mt. Tateyama (2020)

Saki Kato

Toyama Science Museum
1-8-31 Nishinakano-machi, Toyama 939-8084, Japan

1. [XLHIC

SELNEE LR RIS AL E 2 453,000 mAk O & LT
HY, ORI IX A AREICHE L TWD, R,
a2—F T KEZEIR & 35 KRG RYE BRI T4
OEFEEREOBHMICEL TRV, ZhETicd KEE
BRI E DBIESCTEK « K OALZE ST DT TE 2
(20, FA - ¥, 2009 ; FhA - EEZ, 2006 ; 0
E7>, 2005, 2006).

B LT REA S TIE20034E 0> b 32 LA EHE IR VT
BT HEMERBINZBE L, EENICEKPOA 4 R
B, pH, EXUEZEE, KA EKEE hrEZRED
HIE L2012 L 0 BisR) oZF#2E=4 ) 7L T
(FMA -+ #57, 2004, 2006, 2007, 2008, 2010, 2011,
2012a, 2012b, 2013, 2014, 2015, 2016, 2017, 2018,
2019, ARAKIEA, 2009, MNEE, 2020).

A TIE, 2020F DB RICOWTHIE TS, =
B, 202048 3BT TTT o 7o IS OFE F b WA
T 5.

2. #Hiflths LSRR

BUIHL S & BRI 2% 1IOR U, B S
660~2,450 m DHIPAIC, EEE130~310 m[EkE TL0 4 Frak
F, BEORWEIMICEBZ{To7z. 28, FEEICKY
EfRT EEE ORI R D70, BUIMIMITESIC X
VELD.

=1 IUIZH T HERMERER A S & ERIHAR.
B R4 B (m) LR

FAEY (HARMRHEE v & —H) 2,450 6 H30H~9 H28H
FAF- (BEH) 2,305 6 H30H~9 H28H
KA (5 —EEH) 2,110 6 A30H~9 H28H
rE r IR (BEHE) 1,930 6 H30H~10A12H
By (BEH) 1,800 6 H30H~1012H
SNEE (GRS A VEREEREEE) 1,620 6 A30H~10H12H
E 7 /NE (BEEAR—2) 1,420 6 H30H~10A12H
A (BEEY) 1,280 6 H30H~10/28H
ELF (REER) 970 6 300 ~10/28H
e CBHETdi) 660 6 H30H ~1028H

* N9 N T20206E D 72, fERIRFL 2 E s L7z,

3. BAAE

BB RIS TR ZEL, L ZBAKEEHTE
IR EEEIC R BIR D, LR 21T o7z, BEKD
I, ERERKSINZAV Y TS — BROED
£8226.9 cm?, frjy v R 10L) ZfEA L. B
Z ik 26 1 4 AT 1 BE0~A—Z TR - 55#
U7z, BekaEHT, BEs v 7 L icEHE, pH (F7 A
ERE), BEXRLEE (BEXUZERFE, Supplementary
fileCOHRLTND), A FVEE (A ru~v T
7735, BAEEGRE Gtk 3H80%) ZHIEL
7o, A F Vs ORIERY, FL£20.45 um (BA A4 Y)
0.2 um (BAFY) DAVT T T4 NE—THEL
TeREKEE 2 L7z, HIEHSRIIROEBY ; EE
TRKFE (=— - 7 K« T 4EW-12Ki), pH : pHit G
GHUERTD-14), BRBEE  BERE (EHEIEES-
4), 414y A4t vra~s 757 (X445 RIC-
1600), #ewif-EH © whnc -5 (HIAC 9703+D, &t
TR AE#EPH - 1.5~150 pm).

Flz, TNENORIEMEIEIC, BkE ETEY 7
DOREKEEIOER) TEAMITZ LA Z L OINEYS
fEZskwiz, T4, FREEE, TiX, AHIZLOMEYY
B2 G, 2020 DBEMERNBIAK R 2w L7z, 17 HE
A7 AL, 7TH%Z6 H30B~7 H31H, SH%ZT7AH
31H~8 A31H, 9 A% 8 H31H~9 H28H, 10H% 9
H28H~10H28H L L7z, 728, £AOP TERINATE
72ip o TR & 2 BRI H S TiX, 1Z OB IS & D
AN D, O A OIEEIHEITRD T,
7771 b L TV, BRIEM K ONES-EE X
S1~5 &L CSupplementary data (https://doi.org/
10.6084/m9.figshare.14411102) Z/"7.

LIBOBNCIE, T —# v — (OnsetftU23-002A :
R, PR, B4, SAEF, E//NE ERA,

=
Fe,

* & TR A AT T SRR 55837
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OnsetttMX2201 : KAPE, Kig, £L0F, HH) ©2H
W, WIS Y —F—F VT —v a3 Y — L NOHICEK
&L, "I Y ST LRICGH T Z T o7z, 7—
X100 EICEE LTz, T4, #EREEE, TIE, AZE
DOHEMFEEMERLTRY, 14, HEHR2THEE B
KEIORERLFECIC LTz, 7ok, KW, Kins, =
7, BB, 8 HI9H O RIBDEIZ A0 21290,
ZTNLED T — % LTz,

4, FERLER
4.1. BBXKE

SEIIOBKE, EEAE < R DIC o THEINT 5 1E
Mizhs Blx i, FoAR - L, 201772 8).

K HOBKEDOEES M ZKUTR LT, e L TiE
EERE < 72 DT O TREARENS 72 DHAIDR A B
7Z. 8, 9, 10H1%, +XTOHIZBWTES2,450 m®D
BRI S TR Lo Tz,

HZLICBKEEZRTH L, 7THAMIOA DORKE
ZRIEIC BB -7, F£72, 8 AORKEIL, 52,450
m & 2,305 m Z RV N2 4 TOERIHLE IV T, 200 mm
PIFTRO Doz, 728, 8 AICHEEOBIEM,E T
Rk E 23200 mmEA FI272 2 F401E, RO W T
2EHESNTNDEDHRTHD Z LD (FK - I,
2012, 2018), B4 & HA_THEKENRDRPoTEEZ

LD,
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4.2. T RUDLAFVIEE

FhU T AAAY (Nat) FiEEHRETHY, SZILT
IEE R E L RDICONTRBE L R H AL LD
(FhA - 521, 2006).

B HONaBEDOEES =K 2 1R Lz, 9 1T, =
E970 m LV AEE O EWEIH R IC BN T, BEEAE <
RO ONTIRIRE & R HEADB AL, LAL, &
OMDBIX RO L5 2ERIEASNT, 7, 8 HIEE
AEN1,930 m, 2,305 m & VSO EWERRIHS CEE
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ElipoTn.
AZLOREZKRT D L, EE660~1,280 mDOEH|
HRIZRWTIE, 10 DRERR b &7, ZOHHN
FREOBRNICBN T EaREznTnd (B2,
SNiE, 202072 ).
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4.3. EBIEHREBAAVBE

JEMEEME (non-sea-salt : nss) FiEEA 42 (SO42°)
X, JIEL 728042 BENSHEEMHER S 22 LEI< 2
LT, BKkOBHLICEEYE 25, WRICEKL 2N
SO42 BELLCHEH IS, ZN60EIFE, Kilin
SHEHI S D B AALAREL DBABEIC X - TEL 5
LR TH Y, ST TR E < 72 512D TR E
EIRDTEDZND, FOMEZITRHEEA A (NO3™) X
/NSy (FK - 58, 2016).

% H onss-SO42 BEOEEMM 2K 3 IR L, ED
H b EENE L RDICONTRIBE L 2 AR AL
mroTe, 8 RITBWTIE, 52,305 m, 2,450 mDO#]
BH S CERE & 7o 7z,

HZ L oRELRET S b, £TORRIMSICRNT
8 ADREN I b Eh o Te. HBITIRBMEAENT T2 R0
REERRIL A, BZEOBIEDRE R %) -7k
HRH D EEZ LN,
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4.4, THEEA AV RE

NOs~ OREJRIE, (bAaBREI ORI > TEL 25%
AL TH Y, S TIIEERE < 725100 TREE
LD EBEZ W (FK - L, 2010).

HKHADONOs™ BEOEEMMG 2K 4 1R LT, 2&F
WIREDOIXLSENRKEL, EalE 2o TR
BELRDEMIALNRo T2, 7 HITEE660 m DO
ST, 8 Hi3EE2,305 m, 2,450 m D&M T
BEEL 2oz, oL, FUHDOnss-SO42 EED
EELREIL CTholz., ZOM, KELKETRTT VE=
U AA Ay (NHyt), FEEEMEI NV T AAF Y (nss-
Ca?) THREROMHEAIMA AR LIV, Tk & Bk s
DL, BAF U ITEKREY L FEARDOTTHBI0ELL EE
KD EenHD (FK - i, 2004). 8 AIXREKAD
72 <, FEE2,450 m & 2,305 m OEIHS T, BV
CEVRELLEBKPZLEENDL T EBEZ LN,

AZ L OREZHET D L, #5660 m OFRIHL S &5

% (Bl x X, FhAK - 7, 2015).

% H OREEEA 5- b OB E A 2 X5ITR LTz, &I
EHOERKREVD, EERELRDICONTEL 25
fHE R BTz,

A Z L oiEEb 2T 5 L, 2 TogH S
BWT 8 ANKR LI -7, NOs™ BE LSO, 2 BEEN
EEETHoTZ, 8 HDEE2,305m, 2,450 m D&Y
TR D HEEE S IE, Fh X 0 S ORI
DBFEA» B RELAND Z Lidlehotz. 2 D208
BIHLSITIRB N T, NO3™ BEESO42 EBEE, FRU LD
WCEBE Loz eEZ BN,

4.6, TUVEZDLAFVEE

TyE=YLAALFY (NHyY) 1 IFREOHEROIEIE
Bl ALEBRELOBRBEC LV AL, S TIEEE 2 E <
IRDITHONTHRIREE & 2 DDA HID Z L D3\ (fF
K - ¥, 2016).

<k, 9 OBEMENS . 1 ONHL* RO A 6 IR LT, 2k
T —. BEOIEL XA <, EENE < 2B ICon TIER
‘} ______________ - - B L R HBERA RN T, 8 A IAERE2,305 m,
o | o5 2,450 m O WA TEBEE L 7o .
g 4‘ “n o AL WA B 5 L, BE660 m O BLEIHLE %
B NI B, 8 HOBENRLTEN-T. £, T HILREH
e 5\ '!" H145T5 pmol/ LU F TIRIEE Th - 7z,
- 2500 : -
S .
% 2 8 L Bl
° * * 3ONC's'(Il"lﬂlllj;o * * ” 0 "

E4 #AODONO;~ RENEESR M.

4.5. HHBFSL

THEs e G-, MR ORREYE Th Hnss-SO42 &
NO;~ 125D BNOs™ DEIEEZRLIZLDOTH Y, IR
DIEEEBFE 2R 25 & 725 (FPK - 3, 2006).
SEINCIRESE R E L D IL N TR L R B A AR S
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4.7. EBEEIINCILL A VEBE

BT LY T A A A (nss-Ca?t) &, ¥EHE &
TR AEIETH Y, nss-SO42 LRIEEIC, HIEL
CaZ BEPOUEBEMEE RS ZEZ LI Z L THE I
%. 723, nss-Ca? IE, M bk zZmFfnids Gk
K-, 2006). STILTIE, BHRMSIC Ko TRENL
5O T ENEW (B ZIE, KK - 0, 2016).

% Honss-Ca? BEOSEMMMEZXK TR, 8
HITEEE 2,305 m, 2,450 m OFRIH ST, 9 HI3ES
660 m D&M S T, 10H 135660 m, 970 m OEHIHE
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KT, TR EhmREL o T.
HZLOREZEET S L, HFiml,620 mOBIHM S Z

PR, 7 HORE RO ELoT.
e 2 " p— =
T w78
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E -@0-108
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nss-Ca?* (umol/L)
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4.8. pH

Bk OpHOMEIE, FEMEEMERLES 1 A L IR & OVREE
AFVRE (B icEEE525) &, TVE=TU A
A F U VEEE R O IR I VS 7 A F U EEE (B
SNk EHRfiT 2EHZRD) ONT U RITE->T
WED (FR - L, 2013), —M&AIZpH 5.6L4 F O
KD Z & ZEIER & M5

%A OpHOEES R %X 8 1Rk LTz, 2HIfickIT 5
PHDOFHEIZ5.30 TH - 2. Z OFHEIZ20194E (hn
B, 2020) XV Ho0Eo. 8 HE 9 AlTRWTIE,
S MR WVEIH S IRV TpHAME L, EERE L 25
CONTpHIFEL 2 Y, ZhEKEZZER1,800 m
£1,620 mOFRIHE TE 5 &, FbEWETHLSITH T
TIHESEE < 72 512N TpHAME L 22 B0 - 7.
AZLopHE BT S &, 51,420 m, 1,620 m,
1,800 m DB S 2R %, 8 A DpHM KR bHIKDI - 7.
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4.9. RNTFEBREE
ORI AR L1, 4 L 72K l mlic& £h

116

LR OEBOEFTH S, BirOERE LTiE, BREE
IR EE 2D 2D RERT L EWREOTER 13D 5
(FMA - ¥37, 2013).

%A OB EEIREORES 29 IR LT, &
REL CHERENE R DITONTEHBE & /e D Em D
5V 40
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®9 #AOKRHMFERREDSESSM.

4.10. KB

£ HOKBEOEES A ZHINTR L, ke LTk
FEE DS < R DI O TRIRMME < 72 B HmD A STz,
AZrlicKiBrbmd5E, 8ARLEL, 1021
KHELS, THEIHIRBEETH- 2. £HOERIC
KT HKBOLENT, FOALREUMBEAITH 72,
W% U CEARPNICKIRIR < 2 59, 225970 m, 2,110
mOERIHICE N T, K[EIXZEREND 1 DT OEH
HUS XV E LS R HmNRD -7z, L5 2 DOEHIH ST
WS EICE L TRY, SISO o EHIH A &
B Z eB—2DRINTH 5 r[EEMENRE 2 Dk,

2500
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E10 FADOKEBENEES M.

5. B

AL EHED DI HT Y, SEI~OBEE DR E 2
AT L TWe e T, BREEAE B L [ STl ST L B
BEHEBET, METEILRWEREE, B0 ERRER,




SEHNT IS T S BRIMERBIAIFE SR (2020)

B ILRST I RSB, BB A, BILREKRA
ST A BhE R BB HEEET, SILETE A S, '
IWRARZES, FHEREBICESAL LTS, £,
AEOEIIZE L, EESL LT &2 — - FILEE AR
vy —, SINERHEREEFE - akEerT, £
TYERDOZTEE DB B2 2 T 2 nic i niz.,
T, A XU TH IV TE W, EILESL KRS
IR - R TR, Bl RN =
BARICEGH B L BT 5. F£7z, AEANRITWERZES EE
HiT, S - BT FE, RAREOKBE TS ZEEEbo
T EIITHRHAEMEER 7 T 0 7 OFKRIEIRELICE <
FEHLE L BT 5.

B, RWFEO—EITSR 2 FEE L RENEE - Y
fERTZERIE) (B FE245) OB EZ 1 .
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