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EEzONA. T, MEHGICBWTHD THN SN
KREMEDOTIKIZOWT S i 5. WHEMHIZNT S0
MR ED U THN, KBS, BKPOAF 2L bR
EOBEMEICOWTHETL, & <IZPb & Cd DRI R
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DIONEX # A1 + v 7 u=< 77 7$i& 1C-1000 12, +—
MY 7T — AS40 B L TH W2, B A 4 v 5HHicig,
IonPac CS16 . OBEA 4 ¥ 43HT121d TonPac AS22 %, #1
FNDH— FA T 4 IonPac CG16 K U IonPac AG22, +—
I 75 — SCRS-ULTRA II }2 UF ASRS-ULTRA 11, EXA%

Table 1 Standard instrumental operating conditions
for ionchromatography
Cations Anions
(Li",Na*,NH,",K", (F,Cl,NO, ,Br,
Mg*", Ca®") NO;~, PO/, S07)
Column TonPac CS16 TonPac AS22
Guard column TonPac CG16 TonPac AG22

Eluent 30 mmol/L CH3SOsH 4.5 mmol/L Nay,COgy
+ 1.4 mmol/L NaHCO;
Flow rate 1.0 mL/min 1.0 mL/min
Injection volume 50 pL. 50 uL
Temperature 35C 35T
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SEEEHREEZ T L7z, BE#ESt % Table 1 12R L7z
BB ICEONWEIZIE H I 25000 BURIGE —~
RO EE w2, B hokae sy —F7 07
&, ENENHILE 1906003 AT PG 7T 774 M a
Ny NROHEAR P, RN CdFa Ay —=FT5 v FEHW
7z, BEHERRSFERESRMEIE, Table 2 (IR L 72,

pH 1&, HORIBA Twin pH B-212, EA[ZEENE (EC)
i3 HORIBA Cond B-173 % FlWHiIE L CHlE L7z, ki,
Milli-Q ELIX-5 2 & 2 EKZ Milli-Q 7 77 I v 712
X o TH L 728tk 2 vz,

2-2 #

AFrrua< 7T 75N OB, FYtisEs
CH;SO;H, BIHAbE3EEM Na,CO,y K O NaHCO; % Fi W
7z, Ba A o AL, B RAL S BAR LiCl, NaCl,
NH,Cl, KCl, MgCly* 6H,0, CaCly* 2H,0 Jt V& 4 + » fE i
T B B AL 22 BAF B NaF, NaCl, NaNO,, NaNOs, NaBr,
NaH,PO,*2H,0, Na,SO, % i\ CTH# L 7-. B bE#
Cd L U Pb D7 LD J5LF- W 't AR HE YA % 38 EL BB ALK
RLUTHW, TAVIT Y H R, BEOBMET VT Y
W,

2-3 IREERE

RINL 723 BN IR Clt L, WalRfE 72, iR
TR, 0.45 um % > 75 ¥ 7 4 V¥ —TiF#% pH, EC
2WE, FOBRA Ay ru< MF T TN O REFIE T
WA % 47 - 72

CZT, B oBBEEE F,0006;Cl, 0.009;
NO,~, 0.02;Br~, 0.02;; NO;~, 0.003; PO,’", 0.03;SO,*",
0.01;Li", 0.001;Na", 0.002 ;NH,", 0.002;K", 0.003;
Mg*", 0.001 ; Ca®", 0.001 mg/L, XU Pb, 0.04 ; Cd, 0.01 ug/L
Thoi:.

B DRI 1, S RS FR AT L ERBR BT ZE & >
=0 [WHHBEE=5) VI F— i MliD7-bDOTE Y A

Table 2 Standard instrumental operating conditions for GFAAS

Element
Cd Pb
Thermal program
Temperature/oc Time/s Ar/mL min " Temperature/oc Time/s Ar/mL min "
Dry 80 — 140 40 200 80 — 140 40 200
Pyrolysis 300 — 300 20 200 400 — 400 20 200
Pyrolysis 300 — 300 20 200 400 — 400 20 200
Atomizing 1500 — 1500 5 30 2000 — 2000 5 30
Cleaning 2800 — 2800 4 200 2800 — 2800 4 200
Cooling 30 200 30 200
Signal peak height peak height
Wavelength/Slit width 228.3 nm/1.3 nm 283.3 nm/1.3 nm
Sample volume 40 uL. 40 uL.
Optical temperature control ON ON
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Fig. 1 Location of sampling site

Site A, Mt. Kajigamori ; B, Mt. Tateeboshiyama
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DV T =S —R=2D YT N A AT R
O KRBT =5 —R=2" P 05— =& e,

2.4 HTFTYLY
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1390 m Hi f0) (ZE%E L 72 SUS304 A5 Y L A%y b (90
cm X 90 cm) FIZH L < iR L7213 0 ol ek o O
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Fig. 2 Back-trajectories for rain sample at altitude
1000 m and 2000 m on Mt. Kajigamori in Dec. 14, Dec.
22/2009 and Feb. 11,/2010

(a) S-K route ; Dec. 14/2009, (b) D-K route ; Feb.
11/2010, (c) R route Dec. 22/2009.

B LT O ) OB & T

Table 312, ABE TV V74 VT =2 X BiFERE,
pH, BAZEEE, By - B4+~ (Li',Na',NH, , K", Mg*",
Ca®*,F,Cl ,NO, , Br ,NO; , PO,’",80,°") O Hifiz
AL BMARTIE, pH=52%08, EC=18%12
uSem ' TH -7z, [Na']-[Cl ] DM % Fig. 3 ISR, #
KM OHIRFOWEL EHic7ay b LAz FE#iE, mg/L
HAZICB W CORBHETFHREOLL ([C17]/[Na’] =
1.80) Z/R$™. WHEMK L T 5L, B ERX
Na BREEIZHR Cl M8, b4 + v 25k LT b
EEZOND. Na 2 LM HEHDRIFR S (ss) 2
FEMIE L, FEEERIEES (nss) & LT nss-Ca’" & nss-
SO, % &M L Table 3 127" L7z, SK, D-K U R route
IZBWT, nss-Ca®" KU nss-SO,> DREIKEITHD Pk
BEiE, 0.14 &£ 0.60 mg/L, 0.34 &£ 0.97 mg/L & 0¥ 0.10 &
0.40 mg/L T» V), IREDOFIFHIZZN LN 022 £0.17 &
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0.68 £ 0.16 mg/L, 0.29+0.25 & 0.84 = 0.73 mg/L K "
0.14 = 0.08 & 0.80 = 0.69 mg/L T&H - 7. D-K route |23
W nss-Ca’ & nss-SO2 1, RREWEITH - 7-.

ss-Ca” " ] O ssSO," DL, SK, DK KU R route 12
BOWTFEREIZZNZ10.02 & 0.33 mg/L, 0.02 & 0.44
mg/L %7 0.01 &£ 0.16 mg/L T V), iREOFHMHEIL N
Z10.04 £0.04 £ 0.71 £0.76 mg/L, 0.02*0.02 & 0.34
+0.30 mg/L K0 0.01 £0.01 £ 0.21 * 0.24 mg/L T -
2. TRTOBEHHEBBRICB VT C’ IBEDIT L A L
nss-Ca®” Tdh - 72. SK, D-K K U R route {25 \> T nss-
SO, D nss/ss D EE K OH G OFHfE, 071 &
0.58 £ 0.27, 0.68 £ 0.69 = 0.06 K.T¥ 0.57 & 0.62 = 0.38 T
B o7z R route T, 2 HH D nss DEE130.85 = 0.11
THHMN2HEELE3HTIZ054 & 0TH-72. DK route
IZBWT, HEORE LB TH -7,

SK route @ FERIFELD 2 FFTIE, Pb i 0.18 pg/L K
Cd 1d 5.4 ug/L ERMBRALLTTH D, Cd DIREIRE
OBEMBBMEI NG, CoORBTORE X, BNIhE
272, DK route DFERARID 6 FETIX, Pb xR
FUTRYCA I 1.00 £0.92 ug/L THo72. RJ route D
e RO 5 3BT, Pb 13 0.06 ug/L O — [l OFERE % bR
ERBRALUT L O Cd 13 0.05 + 0.05 pg/L TH o7z, R
route DHGE L LS % & DK route & SK route IZBWT
Pb & Cd DR E VHEAEIL E iz, FIZ DK route
IZBWT, Cd DREDSEHWEINABIZE SN Cd DA
X, DKroute TEHWIHNS 277 ug/mQ, S-K route @ 35
ug/mg, D-K route ® 22 ug/m2 Lhi < 2%, R route ® 4 i
FHCIRAR T 0.9 pg/m* LW TdH - 72. DK route I3,
R route [ZHNRE R OLER LD ITRHP o 7.

Table 4 12, BASFRILTHTORE 6 3k & VS IE T ILTERA
HEOREZEFBOT— 2 — %R L7z, BEIE, WINDAS IZ X
% & F72 2500 ~ 3000 m 375> &K F D& T A S
1400 m i TR S L7z, WINDAS LCid, #i EE O
ZHIFEE 1000 m LF OB S, #BTE O KAHEL O
BEZFIZd WEEZ BN, BERRMIZ, L2 54tde
POILH ) OEA FZETHMl Sz, S REIC 6 &)
BHRIL 72, ASHRILTETORE 6 #E &M TIE pH = 4.7
£0.3, EC=35%17uScm” ' TH o7z, BEFRINTETOR
%6 AAHIBWT, BFHILALFE A S bk o ks h o
A EZETHM S N7z Fig 418, RN 2 507 i 2 7R
L7

BEZIZBWTD Fig. 305, MR & RIEHRA 4 >~
AN EMBM SN BN LD BKES DR W -
B4+ (Na',NH, ,K',Mg*", Ca’",F,Cl ,NO, ,Br,
NO;~, SO ) WA H S L EZBNS. DK K
O R route 128V T nss-Ca”* K nss-SO," DL, Z
NEN0.88 £0.25 £ 0.16 = 0.25 mg/L JL T8 0.47 +0.49 &



183

EHNITARE

%S
H

KHD$

7

FRARDSIRIL T AR, B, 0K R ORI

t Ry

L ITE NI N

o
%

SEiE

T7FITAHANVLEKR— |

(*@O’1 2y 1opun) pajdalapuou

< xN

0070 660 860 ¥ 69°0 L9°0 09°0 6L°0 90°0 ¥ 69°0 89°0 6570 80 L&'0 ¥89°0 140 _;/OS [®101/ssu = oney
10°0 19°0 ¥6°0 ¥ 16°0 91’0 L0°0 GL0 06°0 ¥ ¥6°0 %0 LT0 [ 9L'0 ¥ 1L°0 6670 (1/8w) _FOS-ss
00°0 99T 69°0 + 08°0 0%°0 170 L91 L0 F¥8°0 L6°0 L9°0 80 91°0 ¥ 89°0 09°0 (1/8w) _rOs-ssu
98°0 660 90°0 ¥ ¥6°0 660 160 L6°0 600 ¥ ¥6°0 ¥6°0 8’0 60 G0°0 ¥ 88°0 16°0 ') [2103/SSU = o;mm
00°0 600 100 ¥ T0°0 100 0070 ¥0°0 60°0 ¥ 60°0 600 10°0 o 00 ¥ ¥0°0 600 (1/8w) |
80°0 L&0 80°0 F ¥1°0 0T’0 90°0 69°0 96°0 ¥ 650 ¥6°0 0T°0 $0 LT'0 ¥ 360 ¥1°0 (1/8u) u.wm:
100 80°0 600 ¥ 300 100 L3’0 0¥'a G660 00T Ge'l 100 g 18°¢ ¥ 1.6 08°0 A\w1 ) PO
¥0°0 90°0 100 ¥ ¥0°0 ¥0°0 aN aN aN aN ¥0°0 G0 00 F1T°0 90°0 (1/81) ad
10°0 L&'G 880 F 00'T 99°0 61°0 [ 10T+ LT'T 71 ¥L'0 0g 16°0 ¥ 66°T $6°0 (1/8w) _ oS
6070 ¥6°0 60°0 ¥ L0'0 ¥0°0 0070 0070 aN aN aN aN aN (1/8w) _'Od
aN or't 690 ¥ ¥9°0 q1'o 90°0 891 ¥8°0 ¥ 88°0 96°0 aN 9°¢ ¥9'6 ¥ 08'1 6970 (1/8w) _fON
aN aN aN aN aN aN aN aN aN aN aN aN (1/8w) ag
aN aN aN aN aN aN aN aN aN aN aN aN (1/8w) _*ON
600 60T 670 ¥ 9670 680 <0°0 6a'l 09°0 ¥ 09°0 69°0 L0 91 8L0 ¥ 60'1 $9°0 (1/8w) O
10°0 LE°0 ST'0 7 0T°0 er] 100 06°0 IT°0 ¥ 80°0 <00 £0°0 60 06°0 F LT'0 L&'0 (1/8w) m
6070 820 600 ¥ 9T°0 1o L0°0 G9°0 96°0 ¥ 1670 96°0 1o ¥°0 18°0 920 gr1o (1/8w)
10°0 ITo I¥0°0 ¥ 1700 €00 100 LT°0 L0°0 ¥ 80°0 0r°0 ¥0°0 G0 61’0 ¥ ¥81°0 690°0 (1/8w) | W
600 90°0 600 ¥ ¥0°0 600 10°0 80°0 $0°0 ¥ 90°0 <00 60°0 10 900 F90°0 $0°0 S\mav |
6070 06°0 0T’0 ¥ 4T°0 10 ¥0°0 6%°0 180 F %20 Gg0 LT°0 S0 80°0 ¥ 66°0 61°0 (1/8w) "HN
600 18°0 160 ¥ 86°0 160 60°0 00T 0%'0 ¥ 9%°0 84°0 680 L1 00T ¥ ¥6°0 jadll (1/8w) eN
(1/8w) 11
9 i LT F 66'L 6 86 8L'L ¥ 6881 L6l 6 GG 6 F 91 11 ,_uo s1ioy
44 LS 8%°0 ¥ 60°G 9IT'g Ly G'L ¥6°0 ¥ 09°G 05'9 a4 Ly 860 ¥ 09'F 97 ad
uru xew aferone ueow urw xew aferone ueow urw xew oSerone ueow
2] ¥a S
LLG — — 6% — — 60 — — G'L a6 VL 91 (;u/ /1) pD
— 990 &l — — (;w//31) qd
69°0 0 LLO 69°0 740 6L°0 60 6L°0 66°0 IL°0 65°0 90 89°0 _;os _ﬁou\ﬁc = oney
qL0 0 LT°0 690 13°0 LE°0 ¥1°0 19°0 90°0 610 ¥e'1 80°0 L00 (1/8w) _FOs-ss
LT 0 L90 66T 98’0 71 L3'T 99'1 80 60 6L°0 170 ¥1T°0 (1/8w) _rOs-ssu
¥6°0 66°0 G6°0 160 88°0 L6°0 86°0 98°0 L6°0 160 a8°0 G960 L6°0 ') [2101/8sU = oney
00 000 100 60°0 100 600 100 €0°0 100 100 90°0 00°0 0070 (1/8w) | en-ss
8970 60°0 10 G0 80°0 69°0 L&0 61°0 60°0 90°0 96’0 80°0 1o (1/8w) | enssu
¥'e aN aN 01 aN 81 80°0 610 aN L&'0 v'a L3’0 L&0 <w1 ) PO
aN aN aN aN aN aN 900 aN aN aN 81°0 aN aN AA\miv qad
(&Y aN VL0 a0 9%°0 8L'1 1 L3'8 98°0 avo 606 61°0 13°0 (1/8w) _'os
aN aN aN aN aN aN ¥&0 aN aN aN aN aN aN (1/8w) _*od
69T 96’0 aN 89T aN 69’1 (U (U aro L0°0 09'6 90°0 1370 (1/8w) fON
aN aN aN aN aN aN aN aN aN aN aN aN aN (1/8w) _1gq
aN an aN an aN an aN an aN an aN an aN (1/8w) FON
66T 60°0 L¥'0 ¥6°0 636°0 L9°0 L&0 60T L0°0 0T’0 L9T <900 01°0 (1/8w) _
9070 €00 16°0 aN LE0 60 100 aN 60°0 G0°0 6070 aN 9070 (1/8w) m
G9°0 60°0 110 ge0 60°0 19°0 86°0 680 I'o L0°0 170 80°0 110 (1/8w) |
891°0 900°0 L6070 Ge10 1¥0°0 SIT°0 65070 80T°0 aN 600 116°0 810°0 61070 (1/8w) LwE
L0°0 600 600 80°0 600 L0°0 ¥0°0 90°0 <070 €00 6070 100 600 (1/8w) 3
6’0 al’o LT°0 70 60°0 670 06°0 96°0 60°0 90°0 86°0 G0°0 ¥0°0 (1/8w) "HN
00T 60°0 €6°0 68°0 86°0 670 8T°0 18°0 80°0 9T'0 @91 10 60°0 ﬁ\wﬁv BN
aN aN aN aN aN aN aN aN aN aN aN aN «aN (T \wEv LT
i3 6 6 66 9 61 At ig 6 6 44 83 01 L_uo sri Dy
6% 6% Ly LY [ 0'g 6% [ 4 Lq G'L (a4 6'g 6’9 Hd
¥ - 60— 9 s 't Tt ¥ 6 — g G'6 €0 L (0,)Pameradway,
911 81 84 44 86 I I I 83 Le L 8¢ 69 (ww) uopendpaig
¥a [ S ¥a [ ¥a [ [ [ ¥a S ¥a ¥a Anoofen yoeg
w661 w0661 w661 w0661 w661 w0661 w661 w0661 w661 w0661 w661 w0661 w661 opmnyy
urey urey urey urey urey urey urey urey urey urey urey urey urey ordureg
uowedifey) 1y woureSifey 1y woweSifeyy 1y woureSifey 1y wowreSifeyy 1y woureSifey 1y woweSifeyy 1y woureSifey 1y woweSifeyy 1y woureSifey 1y wowreSifeyy 1y woureSifey 1y LowreSiley N ong Sundureg
0103/L1 LI 0103/8 W2IBN  0108/9 WIEIN  0108/F WIEN  0103/85 41 0103/18'92d 0103/91°9°4 0103/11°92d 0106/8 1 6006/%1920  0106/66:364ON  6008/8140N 6006/G140N ’ '

urel I91UIM Ul WNIWPED PUE Ped] PUE SUOI JO UOHBIIUIDUO0D 9] pue ‘(D) A1anonpuod [eondop ‘gd ¢ a[qer,



184 BUNSEKI

[CI] (mg L)
N

0 1 2 3 4 5 6
[Na*] (mg L)
Fig. 3 Plots of [Cl ] vs. [Na'] of winter rain (@),

fresh snow (), rime (&) and glaze (O). Ratio
of seawater

1.08 = 0.47 mg/L Tdh -7z, nss-SO,” DiEFEIE, RJ route
CBWTEL R2EABH L EEZ 5N DKLU R]
route [2 BV Tss-Ca? L Wss-SO,2 DILEIL, FNZF10.08
£0.06 & 1.22 = 0.86 mg/L K T70.00 = 0. 01 & 0.15 * 0.18
mg/L CTHh-o7z. Ca¥ BEDITLA LD nss-Ca’ TH o7z
A3, nss-SO,. " TlE, nss/ss DL DK route T0.18 £ 0.30
JL T R route T 0.90 £0.10 TH -7z, T D#RIL, DK
route [Z BV THHROFLAFH N & 277 T, Fig. 5 1R L
723 717 H® 1000 m D#&ITEHIE R route &l L,
2000 m TiEHE - K 22450 % i@l % H AR T & 3
WC— Mg L 72tk BEASERINTED 5 A& HIZFEE R 112
72 IEFINCTERETER L, BELBIN S 20
BETH, Pb KU Cd &, ZRZNHHRRLLT O
Thoz.

SK route DFEHTOREF L, B Ehidh o7 DK
route DPEE 4 FAEHI BV T Pb 1d 4.02 * 3.60 ug/L TH 1
Pb DR KRHEEE (9.8 ug/L) OBEFAB S, Cd 1 0.20
+0.27 ug/L Th -7z IS5V & 5 1990 ~ 1991 £ DK
Fil, HRE#2 S KWL, B FE COMPACBIT 5 RHHE
W E OB 2T B EE R NS AARENO T4
i D E R IR BT 2 BEFHOHOPIGRE, &E
6.02 +2.36 pg/L (K1), #%fK1.98£1.69 ug/L. TH Y,
AR CTH 5 7.

R route DREE 2 FAEHI BT Pb 0.83 ug/L & Cd 0.02
pg/L ERIBRALIT TH 572, R route i, D-Kroute &
SKroute & 1) Pb & Cd DR NMABHBIE S N7z, %
W & SCEMERS T &b~ TY (B 6576 m), €
Y77 (R 4304m), 7V —r I v F (B 3270 m),

KAGAKU Vol. 60 (2011)
HtR (B 1850 m) TOD Pb & Cd DL, HED
FEE FF OSEFIGREE C Pb X F 121 0.077, 0.572, 0.017,
0.004 pg/kg & ¥ Cd & 0.002, 0.005, 0.001, 0.0002 ug/kg
ThorrILHwoNTnEY, AFINYTIZBIFHHK
HDPb & CAIZPWTENEN 0.1 LT 0.09 ppb TH o
72Y. R route DMEFTIE, IV, V77 DEF
YR OIFEMEITE IE G e B A S /e
Telmer H1E, HF ¥ - 7 Xy 7 ORI S OMBLL
T EITH ORI T RSB T, KT, S 15
km I TOHEETPb & Cd DIF & A LD R ORI
L, €hlEcidEititd s LCRBlmxshsZ %
W LT B. W N LZEHR D O BT 34 km (2L
B3 AEHILTETIE, DKroute IZBWT, FETPbiE
FEAE <, BEMITIE Cd 23R 2> 72, RJ route T Pb &
CdIZTRTORABTIRITMHBALFTH-72. DK &
R route D )5 25W T PN T3 R22 2 @# L TWab729
hI%%CdT@%F#iHﬂWl%F IHELREES
LML D EHHETHIEIFH L WEEZOLNS.

FEEA EdCB3 5 *Pb, *"Pb, *°Pb ORI HIZIE
D FED S HAHRIED Pb IEIRAMEM T dH % AL b E >
LEEILRRL W T 2 7 &l L 7AW SIS & 5 R
PENILET B RESEIF O Pb 2% 2003 4F B B TR hIE ™) 12
HoLWEsng, FREALNTICE T R
b BB ROBErH L EE L 5N, RS E
HER R E A B A R T B & & SUERIF o B AN B B O
FKTOREKAPIC IR 2 RET 2 5V SRR 4
JR I B ST n B Y,

it 5T, Pbld DK route IZBWTEEEIZ X - THE
3000 m fH L LM OSIRIC X 5 BB X ORE, Cdid
3000 ~ 5000 m fi fr OFIIC X 2 RIFEEI L AR L T»
LEEZDLIEINTES.

3.2 #f XK

Table 5 (ZBIK 4 AR DO IHHERZ R L, BAHEDP LD
TR % Fig. 6 (R L, FRIETILR S O %
Fig. 5 |\ 3 TITR L7z, BDKAR T, pH=4.6 %04, EC
=98+ 11uSem ' THo7z. pHIF, BELFEBETH-
72. Fig. 3 05, WHRUADPRI -T2 DbH-o72 By -
A4 (Na',NH,", K", Mg*", Ca®",F,Cl ,NO, ,Br ,
NO, ) IR RS L ML TH 2 2%, MR A 4 > 3B
FOEEIE L CHEHIBETH - 72, TR nss-SO,2”
DUEEEE, TNZF10.40 £0.18 KT 2.30 = 1.07 mg/L T
HY, BEHERES LN nss-SO, DU .

11 H 18 HE 3 26 HIZBW TR IREIE, DK route %
HE#HL, Pb & Cdid, €hEN 3.0 & 3.3ug/L T 0.16 &
0.35 ug/L TH-7z. 3 H 8 HiZ, RJ route % il LIEAHE
~F#, Pb & CdEE X Z 2B LT & 0.09 pg/L

nss-Ca
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March 10

~_ ~ 11000m H 7
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=
~ 40 D gl AN SO W
<P}
=
=
~
b= | |
- : :
30 L i Jan. 1 ; March 25

130 140
Longitude (deg)

150

Fig. 4 Back-trajectories for fresh snow sample at altitude 1000 m and 2000 m on Mt. Kajigamori in Dec. 20/2009,

and Jan. 1, March 10, March 25/2010

P
=}

Latitude (deg)

March 07

30

120 130 140 150

Longitude (deg)

Fig. 5 Back-trajectories for fresh snow and rime sam-
ples at altitude 1000 m and 2000 m on Mt. Tateeboshi-
yama in March 07/2010

Tholz. BMHEKUES DG LRI, BHNLED S
BB R WEEZITT0w5D EIEE 212 . DK route DHj
£, Pb & CARENE 2> 72, Fig. 4 {8 L7z R] route &
W LSS I TR L 228k T b, Pb KUY Cd i
&, FNETIHBEALD T OMIRETH - 7.

BKkix, ZOEEIZBT 5 KA 0BG H KRS IL TR
EOMBA, e, SESIcmEL, BRIy TRE
L72bDThY), BERLKENE R > TRAETDRTDOI
AR %L, KEFADORADBEIZ L > THRE S
5.

RIS N-BkiE, B AE S 2 IR B R (FE
5 1303 m) CTEIKAFEAE T A ELE 1100 m A 5 A EHRIUD
PO 1390 m O & T ORI H A O K D HIK ok
BETHHLEZOLND., BKIZOWTIINM O ILHER
(BEW5 1200~ 1830 m) 2B 5 =7 0 VIR T D Pb/Zn
s, BENZBWTHE SN0 E—HTHI Ly
ST VT HIBIRIED B 5 KEHE Y E O R I G % T
BB EHE LHEY, ROBRABIIEBH BT 28Dk
ORBIIEIC BT, Pb D RIRLARGHT & 75 e B AR AT
A HEKED S ORKWETH D LEHIT T AH%E
WS G, ME - K TOBIKIZB W TR
WELEHEBWRESEELTWEEEZONS. BRI LK
FERT LI, BHKTDOPb & Cd HFHEIC X - TEIL
NTL 21300 m FEDOFIUPIHFET L EEZOHNS.
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Table 5 pH, electrical conductivity (EC), and the con-
centration of ions and lead and cadmium in

rime
Now. March March March
Sampling Site 18/2009 08/2010 26/2010 07/2010
Mt. Mt. Mt. Mt
Kajigamori ~ Kajigamori  Kajigamori Tateeboshiyama

Sample Rime Rime Rime Rime
Altitude 1390 m  1390m 1390 m 1240 m
Back Trajectory D-K R] D-K R]
Temperature (C) -0.3 -0.9 -1.2 -1.0
pH 5.1 4.3 4.4 45
ECuScm™' 40 24 31 15
Li" (mg/L) ND ND ND ND
Na® (mg/L) 2.22 0.61 0.15 0.13
NH," (mg/L) 0.56 0.95 0.68 0.37
K* (mg/L) 0.13 0.08 0.06 0.04
Mg’ (mg/L) 0.290  0.101  0.069  0.020
Ca*" (mg/L) 0.56 0.27 0.49 0.05
F~ (mg/L) ND 0.02 0.02 ND
Cl™ (mg/L) 5.93 0.15 0.22 0.21
NO,~ (mg/L) ND ND ND ND
Br~ (mg/L) ND ND ND ND
NO;~ (mg/L) 1.68 1.52 1.37 0.13
PO,*” (mg/L) ND ND ND ND
SO,*” (mg/L) 2.78 3.08 3.29 1.64
Pb (ug/L) 3.0 ND 3.3 ND
Cd (ug/L) 0.16 0.09 0.35 ND
nss-Ca’" (mg/L) 0.48 0.25 0.48 0.05
ss-Ca®" (mg/L) 0.08 0.02 0.01 0.00
Ratio = nss/total Ca 0.85 0.91 0.99 0.90
nss-SO,*” (mg/L) 1.11 2.62 3.18 1.54
5s-50,"" (mg/L) 1.67 0.46 0.11 0.10
Ratio = nss/total SO,"~ 0.40 0.85 0.97 0.94

3-3 W XK

PUENZ BT 3 H 9 HICHEBERJASAB0 N TKAE
OWKDFEEH MR SN, 3 A 10 HIHEDFRILTE TR L
7z. Photo 1122 X912, BEWENEVKELEOHKT
Hotz. KEWOFIKIE, LETENELETEMHR
TAATZBREAC L - TRl L 728, #RISED E /UK
SIEAVKTL TICT A BEHIKE L b DAL &8
filid 2 & TRELRDZBRETH L. JLilEEREMM 2 &
FEH MG TSNS DS, METORAEIRBIA Y
57w,

3 A 9 HO®BGMEIFNI O R % Fig. 7ICF L7
1000, 1500 m TWET Y7 - 5 IF A by 7, HAR{ELZE
A O - b7V 7 AR E S R T D A
2500, 3000 m TlE, FHilFLZEh S REHEAMOTCE T
72. 2000 m TlE, HA#EZEPSW - {0 LRBHESMHO
Tz, WINDAS () & b&, 201043 H9 HEF
Bl 1BF2 S 6 BEEC, 221000, 2000 m CTIIHFEH 8~
13 m/s KLOBEREE 13~20 m/s DETH Y, 3000 m L LT
WEVEREVE 17 ~30 m/s DEATH Y L2 THT VT A TH
HENLTFTRBHEOTAIZ & o TREHIRE & 72 ) FikAT
HEL7ZEZEZ N5, AN EOFEARE 5 HE 2000 m

S B G IR DA - DU - SRR SR THO L MR, B BOR ROHIKOSHE A FI T ARE 187

~ {OOOm

2000m
-

~ HERCN
1000m~ + 32000m
1

~

Latitude (deg)

March 26

150

Longitude (deg)

Fig. 6 Back-trajectories for rime sample at altitude 1000 m
and 2000 m on Mt. Kajigamori in Nov. 18/2009, March 08,
March 26/2010

Photo 1
1000 m) in West of Tokushima Prefecture

Glaze at the top of Mt. Shiozukahou (ALT.
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LT O H AR FZ220 5 BRI 2 RIE T I ko 22z Table 6 pH, electrical conductivity (EC), and the con-
WBL Tz pH=47, EC=9 uScmﬂ Thots BB centration of ions and lead and cadmium in
A%+ (Na',NH,", K", Mg*", Ca*", F, Cl ,NO; , SO,") glaze
@ﬁ*ﬁﬁﬁﬁ‘ 5 NO:{ % g‘ I‘J%]_ﬁ, Fé%?, ’ﬁ‘f}k& tﬂ_’ﬁ)’tj— Sampling Site March 10/2010 Mt. Kajigamori
2 LR TIEDMED 5 72, Pb & Cd ik, MM BRLT Sample Claze ice
Altitude 1390 m
ALY/l Back Trajectory RJ
Temperature (C) -0.1
pH 4.7
ECuScm™' 9
o Li" (mg/L) ND
Na“ (mg/L) 0.03
NH," (mg/L) 0.09
K’ (mg/L) 0.01
Mg*" (mg/L) ND
Ca*" (mg/L) 0.07
b F~ (mg/L) 0.05
§ al” (mg/L) 0.05
> NO,” (mg/L) ND
i Br~ (mg/L) ND
= NO,~ (mg/L) 0.63
3 Pof’ (mg/L) ND
: SO,”” (mg/L) 0.67
: ' Pb (ug/L) ND
| i March 9 Cd (ug/L) ND
30}« L {
120 130 140 150 nss-Ca*" (mg/L) 0.07
Longitude (deg) s-Ca’" (mg/L) 0.00
Ratio = nss/total Ca 0.98
Fig. 7 Back-trajectories for glaze sample at altitude nss—SO;j (mg/L) 0.65
1000 m and 2000 m on Mt. Kajigamori in March ss—SQ, (mg/L) o 0.02
9/2010 Ratio = nss/total SO, 0.97
ALT. S-K route D-K route R-J route ?OLOT)
5000m : : : m
i Pb 0.18, ND (0.06)* i Pb ND i Pb ND
icd 5.40, ND (0.80)* i Cd 1.00£0.92 i Cd ND
4000m rain i Na* 1.65, 0.23 (0.44)* i Na* 0.45+0.40 i Na* 0.28%0.31
i nss-Ca?*  0.35, 0.10 (0.14)* i nss-Ca?* 0.29%0.25  nss-Ca?* 0.15£0.08
i nss-SO,> 0.79, 0.57 (0.60)* i nss-SO,> 0.84£0.72 i nss-SO,2 0.80=%0.69
(n=2) (n=6) (n=5)
3000m - - - 3000m
: { Pb 4.02+3.60 i Pb 0.83,ND
i cd 0.16+0.24 i Cd 0.02, ND
snov ! Na* 1.94+1.45 i Na' 0.03, 0.37
2000m : i nss-Ca®*  0.38%+0.25 : nss-Ca?* 0.81, 0.12
! nss-SO,> 0.16£0.25 | nss-SO> 141, 0.75
: i (n=4) : (n=2) 1400m
rime: i Pb 3.00, 3.30 & pp ND, ND**
1000m A iad 0.16, 0.35 i cd 0.09, ND**
A i Na* 222, 0.15 i Na* 0.61, 0.13%*
Mountains i nss-Ca>  0.48, 048 1 ngs.Ca2t 025, 0.05%*
v i nss-SO L1, 097 i ngg-SO,2 2.62, 1.54%*
i n=2 : _
) i (n=2) 1300m

Unit: Pb,Cd in pg/L; nss-Ca?* , nss-SO,% in mg/L.
ND: Non detected

* Mean concentrationin ( )

**  Mt. Tateeboshi

Fig. 8 Summary of Pb, Cd, Na+, nss—Ca2+, nss—SOfﬁ and WINDAS data
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(1) BEW MU FEZE O Na" 1, R route & ) D-K route
DA RO RE B R R WP o272 EXDONS. nss
SO IEBOK T OMEEEDTT WA, BER - % Tl R route 12
BLTRRHE <, RJ route @ 3000 m LU T OXILDET
BENHVEINCH S L EZ BND. nssCa’ &, FERl%
EIIBETE o7z,

(2) Fig. 8 12T RE R REMIT L o THB L 72RR
% F L7z, DKroute (2B T Pb i3 FEE ) OBHKH Tl
AR, Cd IEREMZET TE D - 7275, R route Tl Ph
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Winter rain, fresh snow, rime and glaze samples were collected on the top of Mt. Kajigamori
(ALT. 1400 m), which is the watershed protection forest of Riv. Yoshinogawa with an altitude of
1400 m, Kochi, Shikoku Island in West Japan during the winter season of 2010 (December 2009
and March 2010). Lead and cadmium in the rain, snow, rime and glaze were analyzed by graph-
ite furnace atomic absorption spectrometry together with the ionic components (Na*, NH,", K",
Mg%, Ca’",F,Cl,NO, ,Br ,NO; , PO,”",SO,;") by ion chromatography, and pH, E.C. dur-
ing the winter season. In the back-trajectory over Russia-Japan Sea, very low concentrations of
Pb and Cd were observed in all samples. From the back-trajectory over North China and Korea,
it was considered that the observed relatively high concentration of Pb in snow and rime and Cd
in rain showed a possibility of long-range transportation from the East Asis region. The low
concentration of lead in rime ice and fresh snow collected at Mt. Tateeboshiyama (ALT. 1299 m)
in Shobara city, Hiroshima (Mt. Hibasan quasi-national park) was observed with back-trajectry over
Russia-Japan Sea.
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