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DESHAE L ED, 0, DEIZE 57T, Riy & Ruu
DOEENED X TR D ERDT-.
3. BE

1 {47z sample 1 CRIE S 72AT AR D
Image, @, 725 NIZ Ry DFERZRT. 2B
sample 1 @D Ry, DfEIX 0.7 TH -7, O, & Rye D
BfRE LD &, 0, DEEINE & HIT R, BT 5
ZENbnD. ZoZ EF 6, T, Ry & Ray
(ZZEHTE D AlREMEZ RIE L TV 5.
1) Matzl and Schneebeli, 2006. Measuring specific surface area of

snow by near-infrared photography. J. Glaciol. 52, 558-564
2)  Yamaguchi et al., 2010. Water retention curve of snow with

different grain sizes. Cold Reg. Sci. Technol., 64. 87-93.
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\:b ‘.
[ o
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|
H

0

0 01 02 03 04 05

Reflectance of wet snow (R,,.,)
(%)

0.1 0.2 03 04 05
Volumetric water content

1 {E 72 sample 1 123851F DI 0R4L D Image, KFEE /KR & TR D 5 =
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BENREMFOHFEICEZADIREIZIONT
OREW (AR BRELD) | Lk = (B SERT FoK) | ks BEE (bR (IR AT)

1. 3Lz

WER 1L, Bk EER I BmEOHEZ EFERELTCHEET DL CEHTILAEMNER
TIN, ZTOHEHFEICOVTEISMOEN TV W, RIFZEO B, B2 245G TFTTRE
b OEMEREL, TOREEHLNICTIHETHD, ARETIE, BEICHFRL - E A
ERRICOVWTHE TS, RN, BERXEWVIEEYWEEBITITZLOKIBEELLTL
D, TNV ERHOBR L EEN LR, BEMITIEBINICL RS, HFEXF
2(2006) LDl FIR T TSR EEE A &0 RIS AHBE NS 225, IKIE T Tl ig
FEOMICIVHRRYHBERNDLETEHENTVD, WMo T RERFOHBEICEL TH #xf
WENBWVIZEHEBEBEN/NSLKRLETHISND,

2. FEW ik

RIEBRIT ., BB - BOkBE KA SE o Z— DK RiAZ AWz, 2o BRIIXERRE THY .,
BEHIRE T CTOERMNAFETH S, MIMNEORELZHIELRE T, Sh KA EEE2 M
WTANLREEZBEZE, EMHEIT7r 7T —Fr—vexzbZhar—4—%H, & E
FHXMEEOE T, Sk 2em IR ELZ, AEBR T, N TBRTEEICL-> TERLE
BB 72 WV RAEBRE 12m, B 5~7m/s, K[iE — 20~ —5CO5M F T, =il #H o
RWEWE R IS CEREIToT-,
3. EBAER

TP B HABERBICBTI2EMENELLZLEIA, TOEIFTFEYTH100u C/ kg R0
oo TN, BRFIBHEELOBEBEBICEIILD THD, RO —HILL T, RIE—10CBLY
—20CODTr—RAZOWT, AL EHEH 72D DR E KL O FE ff & &5 18 o B 4% & B 5
LIZART, 2o BT, HESNTHABENOCHRELEZM THD, 2B AFEBREFD M
KPR FEIL ., B/ 48.8% . kK 86.8% CTholo, MO =T — — %, &l & H o 2L )
BERBIVBEHOKBE (X2%) 2B B0V EEE2 R T, ERERNS, —10CBLN-5TC
T, Z2TORFICEBWCEMEOHMEEHEIBEOMICHHENSLELAERINT, L

ML, —20CBIO—15CoHEFIZH o 05 1 15 2 25

Ui L R 7 B AR 1 e R Wl ° .

hamol, Rk, REETFICHEI B o | ™ =

EROBEFEEOETNEBLID 4 e 5 -

LEZHID, S - . i
FUEDEWICLI TRFRADERN S s 30 ¢ 05

BRELOHBERRARZOR, KER T & [ ol W

LEEOWMEBMMAREI Lo TR & |

B0 Tho, KE-HEERIIDICE g 1 ;

THbNEEBRDS, THFEEHE 8 o 7, |

DW SRR ET WIS Tl ica @ B N 50 -

WHEHBTSEB RSN TOD, 3, [ k| e e

JE\ B L & Ik R B E S R 720 | A R 5 " 2

E S E T o B [ BT 2, R o N I " ‘

T MR REIE E A B T O E R w1 o ‘

B ED S <o T LR T X5, R (o B e

1 BN E & H 720 OISR T O A B & o B4R

©2013 (434t) HARTIRFE % —-20-



TOKALIER 335 (2013) ISSN 0918-1474

4 S Ech ) R —KABHDET LI
O EEEST. U EGESEEHED

L. IZC®HIT

FAETITIT DAKRABEOET ML, EREERCHMEXEO FHFCSWTEETHD, LrLenb, B
TEDFEFET MTBNT, BIENEOKROBENRFE L, H—IokBEIOLBEE S TEY . NE—2B8%
FAIRMAEN TR, ABIETIE, RN~ GBEOETT LICTT T SUITKIBEET VEBIFE L, K
B DT &R T,

2. BT VOERF

FEEPE OO —1e8h & FELT 5720, ZIRITOKRBEET /L% B
LTz, KOBENT T v 7 ALV —REHAWTEHEAE L, K10k ) 72ap
HFEE 2 FHR9 2BCE, RO X 5 ICHEEEAERS 0 OBcEII 55
T, RHIFEE T OKOBENS & xs S E7,

q.= K(d—h+cost‘))
) dz

)
dh .
q,.= K(Z‘*Sln 6) 1 FHEESICETS
2WITCKGTEBIET LD
IRHHOF A BT D 12ICid, B0 MR UNLE FIOKNRET ﬁiﬂ@ﬁ%@b 7
I

HERCEET DKRAY 7 v a U EBET HVERD D, A4
ZECIE, 7V T EITEBE A S TR E R ORIEDIL
LbOoXxEHZ, MEOARE —MEMABIANT, £z,
Katsushima et al. (2013) DFRAFERICILADNT, KIZAY 27 &
3 RO E LTEALL,

3. MR

80 4314 120 573%%

(a)

ST ORIEN R DB OB TR E > BET 5
DR D700, FMBEOWIGRIE LT, Kk 25
DJg % ETFICHENQTEH 2 12, AKOMFEIE EE)S 10mm/h O
wmh 27, FOREERER 21079, FTORORIERK
TWEE@R), NSV ORFIZINT, BOFESR DK
AHEDER ST, FRZ, TORBORENRKEIVEGEIL. 8
DERTRENOEC L > TRBTZED | 2D HAREN 1005 150 22k
Bk Sz, (b)

RHEFESZ IO LT B RBRICEHR 2T o 765 R. BosUc —
BOTRHENZ TATIORAN AL, EAREIIShE A ORtE Uik R () 10
TR TN DA DIV, SRITING 255

o . — 2 RHE S EKERAT OWFEIZA L, 1em X
SRAOKRL T ST CHS. lem YA X, 50X 80 D7V v RN TarIHE, AfuX

BIPEDFIR D JBOFES ADYR S ITAFEEKFE L
FT, TFAKBEBELE) B OFRSHEE (a) 1
RIS L Imm FoRE 2. 6mm (b)) FoRIEZE 1. Imm
TR 0. 5mm,

ZESCHR
Katsushima et al. (2013) Experimental analysis of preferential

flow in dry snowpack. Cold. Res. Sci. Tech. 85.206-216.
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BREAOMMAKALIRICEZ DFE
O B 52T ILI G TR) - AR FEHBCRRFHEIR) - (L1 FHEEESTRHE - TOK)

1, WroEE R L B/

1E7KiE & U CHRE S 2 @B s M & 1 5 56, R EESOMER~KAEF L, KABLDBMETHZ &
DR R SN TW D, JEEROMIINAS, IKGBENCKAH DB G- 2 % 58 % E &SI 5729
2, BMEHROKRSBEOKMEREEIT 57,

2., WHEEFE

FEERMIC—E T 7 v 7 A(2.0kg/m?hr.) TKZ A L7ZBEOREE T OKBEN Z | $hE 2 KTD U F v —
AR K DB RET VAW CER Lz, EHICRAZRO/NS RESERRE : 0.2 mm, WHEE
400kg/m3) & 5- 2, THENZ 2N & VRO R E Z2BEERAE © 1.0 mm, F2EFE : 400kg/m?) & 52, 1K
& U CHREET 2R E R LT, ZOEERIXH LT, o UHIERE TR SN MNE 5 2 7,
MO mER L OEEAZ(L S, 2D L EOKRGBE DL Z T 2 BEFERZ FEf L=, ZIb3E5
B & W m OO, FEEZR O M OBLE 2 FZHRE LT,

HEEBEPFORIEREZ . Rt & B X D afnE k%250 (Calonne et al., 2010) &, KifiZ X 5Ky
ek phfRoO X (Yamaguchi et al., 2012) & FIWCERE L7z, FHEAIMIOEARREIL, R DK 2345712 HE
KENTDREZRE L, ~ M) v I RT v %2-20m & Uiz, ftEEROLELEOREE, YA 27U v
RS Lo, MRS HT-2EEZEmMI 7 7 v 7 A0 EARZEe & LTz, HREAME
2T 572z, MERBOEES, ShiORMZE, KOFEFRO B 27 U O A TEH L7,

3, fERLELR

lalz, EFIREL Rolc L&D, N LOBEMNE O TOMBEKRT 7 v 7 A LHMHET Z
v AL O, K1DITHOEN 1 1 DiE4%, TNEhER LT, EOHBESM b OMfN 1 ##B 1
THEY, MEA~OKOEHFIZLDRERINEKRT 7 v 7 ANREINTZ, MMOEERREWVIZE, /-,
BENNIWIZE, OERRE L RDMHMN ROz, OMEITEESDORE SITFHICBRE R B2 51T T
W, HROEN 1 2 AT, MYORE LY b, MO RICBEREELZ T T,

SR T, MMOMEE 1 em EFEFITNS S LIEHAETH, EEMAEWSGAIC 2 282 5 hOENEE
SNz, ZOZEiE, BEAOMMPEShOKSBENZG 2 28803, MO ESBIEFIT NS WGET
I T2 Z LN TERNZ EEZR LTS, HREBZOREER CIEFE MO 0OMMMBHET D Z Lk,
AT OKRDBEN 2 ERECHEET D121, BEEOMMOREL EHICERTILENRD D EE2 5,

, )
H=0.1(m) —5— H=0.1(m) —&— H]
H=0.05(m) -~
71 HEOO?)(IH) ..... B ..... ’
2
e 5
1 L
3 L
1 ‘ .
0 1 2 3 4 5 6

2 (m) 4 (m)

1 MMoRE H LR 2 2SS & & DRSBE OGRS,
DVEBHLOSEEEFE EOSREK T T v 7 REMHET T v 7 2L Ok, DLLOEN 1 Z# 2 D18,
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9 ﬂw:mmz;ﬁﬁz«mﬁmﬁﬁ
OfF IS - MhHE . (LARWF - JTAIC) « A 4k (HRAF - 58H40) - kS Ge HRHTE - FEH)
W4 - AT By (SR - oK) - BB ZGE HAHE - B ©) - Bl 38 (LABF - THIC)

1 XLHHIC

AHICBERDRHLE, EE DR E RS CIaR S
ERRDORENBRESIND, UL, BETORKDRERL

AU EBIROTE T DOIREEAR T 728 23N IR L 7=l 3 A
72K, BRI BRAD T AESIFIZ O W TI AR 1A %
W, £IT, AHORENIZEB RIS S A O 38 A fE R B AT
MFEDOREEDT- O, FEE T ~AKNZELE KK
M DRI EHRET Do EE HIEL TEBREIT T, MR
WAELTKEE AT, DR &5, INTh| &k, lkta
O FEE LT, (R &35, ) COEREIT-72DT
W72,

2 WRAZE

HAREREE P CIIES IR B, BERENOa hr—
LSRN Z D, 2012 4B 1 HOKERES), 2013 4F 2
AR FESE). B KB A BT S 5K B 5 2 B¢ 52
BRaiTo77,

T—=TND EZAZAa T+ — 5 BRE(LFE) 2

FHOTEDL | HARERENOKBREATERIE T, BE BERK
FEAE 4 BT TR 12em, EHICHES A & 24 BES
S K 50cm HEFESH T, BT ABIECIRAS db) DHES 1% |
FREEZNZ TEBESETHS A OESEK 20cm LL7- (K
— 1), 2B, FHHEBESICHOVW TS AEA S =% 0
ERESHEEINLOMEELT,

TERRL7-FEE B2, 2mm/h T 6 KRS 7, BRfE
D— & [HIRE & BE R A2 (R 8L 2 FE i L7, FE S 8L
HiZEHdE, TR, BE, L, HESKRRETHD,

3 HIEHR

M — 2 \ZFWED 0CER-T-HEEEDOEIOHBEZ T,
FEE BN A~O BB I IEHA A R AR H -T2,

B — 3%, FHBEEOHB LRI, BT HmICHIT 5%
BEDSEY,

M— 4% MEOEEEICHT I FEOEEL D
HEEGHEIZIODHE | EL T RLIEZLD THD, EH D HF NS
DORPEIRDUCH DD, AU FH O T AT A Jg
AOIRKIZED, JVEHDIEL TWDIERFH L LTV,

Ltk FIREIZRIEL CTWAREE A LRl LA bR T, 36
IRHETFE S LIRS T2 381T DB KRB IS DWW T O RN A
HEDTNETZ,
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F D FHEBIE & NEEE
FiEK, EHE (FWWX-8), Mgz X - EK)

1. ILBHIT

L M OFERR EICIXAFTRICE KRR TN %
EL, RATICE > TERCHEEFBORKA L 725
EEbINTWS., ZOOEROEMEFREIZ OV
TEEIERMWIEPITONTEIN, 20N
Wrin <>, b Lo F &2 DT R 7 R AR SRR,
FUREE & X5 DER EOERRICTWE 2 ##H
L7 Th o7z,

2T, AWFE CIIMRIREN ORI IR
fhimm 2P OF, EUH & RHEERNE B OEWIT L D
BEEOFRE - RO EZBIZ L, TOE

KB L.
2. EBFI

IR=ENICFig. 1OXH97EE0.9m, &3
m, BE 1.8 m OZEEZ/ER L, B AN JRGE 4
Wb CRAEI ATRE 2 (RO H RS T 0~10m/s)
FRIEE A 2L E A&, BN 0.9 m O Z 2
OFRELI-. RIEENAZ-10 CICHRE L, MEik
EIZLD, BEROSHEmEREOE, THRAENRE
SH7-. DINICERTIAZ R

—
7

Fig. 1 FZREEK. hAmcRmE, Ao
JRFE AR 2 2TV D,
a. 2E EICHWEREZS Y, 20 RIZHEE T
em [ZEFED HE 5.
b, FEEGEALEE CRZDED 7235 1 mm/h OFRE
TRHEIEDH. Z ORI TRE Ex2H
TL, JEPLBXE b cem FoEGE (LLF, H
W2 NEGE] &9°5) ZEHT 5. BRI E T
IR OZTH 5.
c. —WpfEIT4, BEEEE & RRRAEEE A2 IE S
, HBEWmOBH, FEEROWE, BEOFHH
AT, ZORE45° ) 30° AEOBIC 2m OR—
JVESLTC TR ATV, Ar—L & Lz,

R oFERRA 2.5, 3.0, 3.5 m/s D 3 FEHD A
HIZOWT To 7. ERFIZ2HEDONATTL S
MROA v 2 —r SRE T2, Tel, A
FIXFENFNORE 2 IFITEMEN SR LT
5.

©2013 (2&54:) HAF k%

3. fETFE
FEEBRTHEOLNZEGT — 205, 1) FEEORmES
ERiEH L, 2) BREOWmE & FHmOE» bk
KX ZDOFBROKIEZRD, 3)FHAI L 75 % 1y
{ELEEHWSROE&EEZHE L, 4)RFHZEL
NoOREREEREREZES.

RLOfRNT 2 3 FEEH D JRGE D SRS R Tk LT
1TV, JARIC X 2 BROREREL A2 EET 5.
4. ¥R, E8

o 0 T e
b \ —==3.5m/s
=8= 3.0 m/s
10\ - 25 m/s
20 \ \
= I
.E
+ 30 I \
f
w0 NI
\ \.\k
50 |
i
L \
60
2 4 6 81012141618
V (x10% em?)

Fig. 2 (a) £ 5 E0# 2.5 m/s, 3.0 m/s, 3.5 m/s
DOFEFR(E =1h). (b) &AH TOEFEDOAKF.
Fig. 2(b) Z# % &, T[EEOKMEI/2ABREILE
BN 3.0 m/s DA THRARNTHY, 3.5 m/s TlE
EREDEFER DR D /INZ N ER D, EDJR
FIZIEEm» o OHIH & BOERNEEL TWDH O
TIERWhEEZLND. BHIFNZEL TIREE
R THD ERE 2.5 m/s & 3.0 m/s O THIN
LTEY, EERERGEE 2.5 n/s O%A LR &
E LI 2RI H > 7h, JEAE 3.0 m/s T
HIFZIEE D 59, EGE 3. 5m/s TIEEd LTz,
ZDOZEMMBEGEN 2.5~3.0 m/s DOEIZHIHA
BENE I DORERANGIETHIEEZD. £
FEUEY 3.0 m/s LA EDEA, Fig. 2(a) D@V I
EAEESHHICERERTRIE & Z O EICHERE
L72BHOBRT AN o TnD. TR
HOEINEY 202, ERIEEF-TLE-
TeledThY, L EWRI THIITHRAICES

FR~DOERERRL N EZEZLND.

5. ¥+, BE

ZAIVE TOMNT T, TBRENE S T~ E "I 6E
MNE D POERPBEEIAKTFT D2 LR,
FOBERNB L FEE 2.5 m/s~3.0 m/s OFiH
WD Z ENIRENT. A% 457 R OfifkT &
HesD, SR TOE LD E A« Wi Bl
T —& BT TL VLW RO ERRE
ENEEDEBREZT > TV TETH D.
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AEEFTOREHESE RETBORES T FILE -
RO (IR - 2D, A LK - 30, fksan (ELREmte), IR (LK - 59

1. 1ICHIT

AN & 7o\ MEIRSE I, B LT PR ISR IR S 410 £ B R BTV 2 (Suzuki et
al,, 2012), ZOIUEZRHESRMFE LT, SIS CORSMmn@i ISR R RIS 3 A MUrb 4 AT
OINZREIDIEE D EANCERSND Z ENFEALETH Y, ILER-HAIT 2 LM ORI ESC KB D
BRI TONTE L, L LD, FEE MEldHiERm) b OB A LIRS e 5729,  FRionie
DSE S DN E S 7805,

% ZCARIIE T, TS P OBREE S 7 Vs R ) B OB K > TIAL ULAGD DD EFED WD D122,
11 AfEE L& 4 AFSOWmE@IH & FESB oot e 172,

2. WHEFE

FEEWIAETANY, STl (5 2450 m, 36.58° N, 137.60° E) (ZC2010411 A 22 H, 201144 A
16 H~18 H, 20114E11 A 28 H, 20124F4 A 20 H~22 R Z/e~7z, BT, £FMEm»OFmET
OENEWIE 2B L, ESEEEAEIE L, WICHRAZIEL, U EEREOEENOEEZ R L,
IO OB IR S PR bR oo, BILTRSARIEEIC T, A4 7 u~ M7 T 7IET K> THESRE
DOFEA A PEERIEL, HCpH, BXISEEOREET -7,

3. fEREBLE

X% 2010~2011 4F, 2011~2012 A=D1 700,
AFE L 4 A O EL T, eso] 610 o
2010 4F 11 H DFEEIL 102em TH Y, 4 HOFESIX a0o]
646 cm Th-o7z, FETIIZLLEILOENED, s50] =
JETIELE D ERZO— T TONEE A LTS, E s00|
JEIIAMDEEICRL S TNz, 2D T Enb, 450]
2010~2011 FFA N IRET @) B A L SHER S 4L )
% &9 7RI A Ch o7 Z L 3bhoT, > -f
2011 4F 11 H OFEFL62cm THY, 4 HOREEIT ° °l
610 cm Tho7=, FEEDIEL A 8T OCH< ThoT- % mj
ZEinD, AHRICRIE A R ML o7 D LA '
HEENT-, $7-, BERE L 2O 0CTh-1-
2 Lnh, ARHH RS A E 5T\ 2 L5 [ 62com
2o, 1E
FHETIT 11 A & 4 ADIEFHHTHER O G, T
o mpes D TR 5 ~ ~ 'S
SRR /A DA L5, 0 R ()
5 STk

Suzuki et al. (2012): Chemical survey of the snowpack in central Japan. Bulletin of Glaciological Research, 30, 25-32.
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7450 MRS HEEERR_2013
ERRER] (SR Bk . KEE Gk ERHD . HESMCLA BEHZHR)

. [XC&HIZ

GRENE dbicfEZE@frse gD —Eg & LT,

7 4 v RAROAREE & 0 [HE (Ex L Ko v @ EITHLE

TETS) ZE T LARLMEORLEOLH LY 0 | BT

TS, BERRBIC L AMEOWIIY - k2 o e hes g

MR A TR, R &l & AT (R OfiE mmmm:

B4 L LC R LT s
. Eﬁ,iﬂ“)l\/—}“ EIZI'JBI'I!BITH 3

K1 RLEESICT 4T REIL (wheml

(Utsujoki) DAL 69 FE 45 457> & BLIIES R S :

o T v % (il 60 £ 12 5) £ TR F IR

L. 100~200 km [} C 17 f&ATOBLA S TR -mwﬁ=
FRAEETD & & BIT AL bR Ty

Uiz, EMEENEE L, i, MR, JE et sy

ik, AR KL, SRR - AR - RO s O ooun
Ta 7 ANETHD, ) :
HEHEOY L 7Y L/ RGO R, B 7 A7 MR

(L I6dEH] 29770, 4
%, KORERMARLL, W ORIE %
1792 TETHD,

B2 13— FOEEWEX TH D, RKmE
34 U7 BOEOET300mA 0, Ko
1% Kemi, Oullu O¥EFETH 5,

REWERAREE
T LRI O — il & L TR 3 1SR K 9 e,
FARMICIZREC (HE) . £LT L M2 @y — b oS

LEIbHE] . TLHLIHLOEH) L, :

IR RP [ Kevo
e ), Al )

U NVIREE N SRR TR Th o o M0 Hew  F Density

RVA - N ’—'—4—*—|T l—pl—|—+——
oo —HRICIX T LEVE] DL 7ot Y [—
W< R BN A, MOREARTT L N M
SHHE| ~OEENRNZ LATHS R N =
%o YT Ko T DRAR) 2SR B, \ .

. . Bt 0 — |
L[EDEE L > CEHERTORMENE = B R R P i
Z AN

LI bRRINS. 3 Kevo \2B1F 2 HE NN
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B F— LS LCIZE T HBIEET TOESH SRR
£B% (EIBOHRR

1. [FLHIC:

n—4% U —AREHIC K > TRITSNT=FIL, AROBR F-OREENEIND. £ LT, FHlZER o
% < Ol 2 £ o> THYERE L7-fEH1E, K e & BICIEFITHELS 22 2NN TND. ZOFEOMHE
ZRMALT, B s ) —r T 2 ROKK EOFRE iAI%@Fﬁm%ﬂLﬂéMT%t A e A )
X C b IR 720 AT Z B8V Tz P%%@tb@ﬁﬁﬁﬁL&®m¢%éﬂ eV T s b S
WL ZVETHIA 220,

5 54 WRIIEBLHIRIZ W T, MO CHhin b BIRBREN B LW CTH 2 AR - F—250 (B
3810m, FEHRIE : F—54°C) IZBWT, EFH SRR %2 30 L 7=,

2. ERAE
JEEER DN — 0%, B LB E D> —BiE & Uiz, k0GR E, So#spIIANT
1TV, 30em OFEL FITES DO TX A2 R L.

JEEHAGER D 1R T 0T A T HEERN A2 S U, Fn, JESHEERES & BT
W i 2 3266 L, SIREZ L oBE, HiE, BMsERE2 5Lz
3. BREEE .

B 1ICESERER S 3% E COBURREEZZNEN LT, 3HMTT AEEIXEREIC wf%
MUT=AHEE A S 10cm O Tl b B T, EREHO 7 A X 100kg 1ZE Th o728, 2 HEEZIC
400kg (29N L, 3 WMIZITIZ 900kg (272 o 7=, X 1d) ([ KA C130 23 EERE 5 Dl zgﬁiA
A (Abele 1990) Z&bHHETLHT. C130 DFEHICHLE /M T 500kg &+ I2iifi7= 3 & Z 23fEsd
TE, F—A5UCICBWTHETHERIZFRETH D Z ENmo-oT-.

ﬁ% X, KR DNEMEIIEHRE T BEEZF . LN - T, BEBILIFEUBETH - TH Z ORI

WX THEEN RS I, Tz, BRSO S /e EOMBRME LA D5H. EkiE% & 3 EE% oW
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HEEMIZEBR L TWDONEIHA L NIZR > T
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FERLEMIRICE T ERERBHDETEAS 4 VIEEERMEHICE T EDEL
O AR - FrLtaiE (RINRFEREH)
Bt - Pee RWIE « SeATER) (RINRZAILER AR A ITERT)

1. [FL®IC

IHEHIERIC & 72 B SN A BoKIE, ARTEENC L 2 R 72 L2 O3 AT DI\, T OB L%
Tz v, IS, IR 6725 SN DKMKIT, HlRAGIES T, ILHEFHO KK S DL Z T T\ D
EEZOND. 2, MERBF TIEMSZ N 20T VES P OFEECRMERITRFESI N TN D
(Suzuki, 1982 ; &5, 2000). ZDZ &b, HEFHUIR TEEERIZ TIUL, AFMPORBKRED LS 72
EFRSZRO IR TE DN, BEL R RICIRETEL Z N TEXLEEZ LS.
AEINFES @) DI T 2 mIREOREKD, WIICWVED pH 2 KREUE T EELT7 vy Rva vy
EREINABIGNHAE I N TR Y, BIEORKIZT T BREORE LERRICRE REEE 5.2 2 Z L3
HNTND. ZD72, BEEOREMECEBIZOWNTONIEE, B ThilTns. LinL, BAEHEDS
FEE M Cd 2 LG TlE, 7 27 B A DOREES 72 O H A SAFFEEIT 720

Z 2T, 2009-10 5 2011-12 40D 3 AFIZ, b7 IV ADFEMINLE 5 Feli i CEHIMIC A S A
EATolz. AW TI, TS RRmICH T 5 TR 54 F42E L COESRYOZEA 4 D%
BEHLNNCTHZEEENE L

2. Jik

FEE BRI, TR (& 1590 m) &20h LAYE (5 2000 m) @ 2 i CfTo7-. £72, 2012
E3HLY, FINKFEREEIEAT— a2 (B 1450 m ; LM%, Tl ST &350 12BWC, BAAIA
NI T T K BBEKROBIE T 72

AJERIUCIY, HREE TOMERZ Y, MEmOBEEL B L%, ShEBELIE L. £k,
FEERE OENE SN 3 em MFE CTEREIZBIL, @S FICEEbIfo 7z, ER=EICT, BREEE
(EC) & pH ZHIEL, A 4> 27 v~ k777 (Dionex ICS-2000, ICS-1500) (Z L W T2 1 A 2% (Na* -
NH4* « K+ - Mg+« Ca2+ + CI- + NOs~ * S042-) ZHIE L7

FTo, IR &3l ST ITIXHBRSBIIEEE 2R E L, REIREA CIEXIR & fEERZ, FelE ST
TR REZHIE LT

5100 N —o-CI-
3. fiR 5 ﬂ‘ro\ Q +¢NO3"
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WEDVE D 3 EBA A AR OB E % 60 W
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DIE CF 23 IFTH - 7= 5 o9 o9 8 9 g9
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CEREZ - FFILRER Y - SRR - EAKBAE | - $ARER) 2
(TEMRZPILERIAR G, 2SN KFEEE)

1. XL®IZ
A ASHHRI gD HFRILARCTH 5 P ILE RIS T T, 2ER-ECTH 5, Do, ZoMikok
TEBRFS K OAUSHE S WERBRITITZ N R E B> TW D, L7zddo T —RICEREEAICH L Shud,
LR 2 31T 2 /KB OBREEENAE & 1F L < BfiE T 5720121k, B - SO EZMET 5 2 L AEE L 72
%5, FESILEHIR CIE, BT EICAROSTERER & EEEKEIC L ThEb &5, ZhE TOM%E
IZE T, BEOCFRHETRRIIFIC LV B D Z N3 TnD, FEIL, MENEE D CHRER
B ZTAFR S B BIRAF LT D (Suzuki, 1982), Z0D72, HIFESEINHESEBINA1TH Z & T,
REFNOEN R LT-EBICE ENHLFHREL S LI LT, SEEROMBRZHEE T 5 2 &7
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7o, FESWIEENZITV, BEEE L SRAMEREND 3 on MR THIE L7, Lo HOREEENE,
AT L ABOY T W THEEREND 3em T & TEFHETR U, FEE L7-3 BT, B LY
T AR AV bR S B PITEINKF E TRED IR o 72, BVEHIEE 2 55 < T2 O 20 Wi & CTHIRT L 7=,
SINTIELRTIC FEBR I IV Tl TRl 2 filfig L7212, pH & ERUSEEOWE 2TV, FHEA A REOHRIE
X A4 ru~ NI 7 ERANTTo T,
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B 1 IZFESEH O pH & BRUREE T LU LI AD) OBREZTRT, pHIZEBR T &, Z<OEER
B pH SRR DOHAETH 5 pH 5. 62 LV TOFHDH 0 | LFRICL DMK DR BTSN TNnDHZ &
Worinote, pH &EBRUREEORRTIX, pH OEWEEN CIXEREEE MK, pH 2MEWEENCITERIR
WENEL ootz UL, pH235.62 222 X 972k Cld, pH &< 722 LBRUSEE L E< 2 D4
fbZ/R L=, I pH & AT OBRICOW TR 21T > 72, Al 1%, NO, & nssS02 A EMEAICZ 53 5 alidy.
NH," & nssCa® & FRICFH G T D0 & L CEYBREOFZ 2 LS WfEE LR LT, pH 2MEVEEHT &
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IhTnWg, ok as
It pll & TSR LR
40 5575 &5 g

< AL 730 &2 A ©
HEHZIX, DAk 9 2 4 6 8 50 0 50 100 150 200
DESBEEN TS £ (msm? A (hea )

LEZ NS, 1 FEEH O pH & BRUREE R LONAT D%

pH

50 +-WROD

Og

©2013 (434t) HARTIRFE % —952—



HKALIERL 33 5 (2013) ISSN 0918-1474

39

ML - BEPZRIT DREBROA A, BREME L U7 VT e FRORE
EEDIE - - NI + 8 AR - PR - RITAE (RILURER)
IR QUNRE) - B - fA—2 - JIERER (BIHR)

X C®IC

SEL - EESE (36.6°N, 137.6°E, 1 2450m) TiE, BF 11 AENOEZENHGEY . 4 A Sm 2B 2 5/
EEMEHREIND, 29 LTERSNZER2EOEE X, BN O HEY £ COREERO & £ S RREEE
WMETELL TWVD, TOY, BEREFETOEEREOCFEoIT L, BN KRE M OXRKERE 255295 LT
O CEHE L 725, BEYICBIT HEEFROMFESOREZ, 1990 FARUITDOIL, iy OBIRECIRIFR B &
IZONWTDOEL DEFARMENMESNLTWS (FHB,2000), 2000 4L & S5 IR WO CTRES(LFEINTT
b, FEA F U LAMCEER T VT B REORIE H 1T T & 72 (Watanabe ef al., 2011, 2012), LA L
7RG, RO BRBREE RN O 72 DI I BRI IE 2 I E ORI Th D, AL TIL, 2012 44 H ONL
[ - A C RN L - RS Mm@ OfE R A2 iz, BEROA AU pkisy &R, BBLKBERFRLVLAT LT
ROEREIZ DWW THRET 5,

FiE

4 AOSE - RSBV T, MEEOBEEN - SHralEt ORI EZITV, MERE 2RSS nWE EEIL
BRI BIR Y . B L, W s O LT e REEEORIEIE, RIS A NI (g
®BEHI2) EEFERAOEE (Watanabe et al., 2009) 1IC X - TiTo 7=, W@E LS LAY E RS CTh - -3k Bz o
WT, HPLC * IR A MW T A« #OGIEICE D AF b Ru~ULbA %y REOFBRR LY D E 5 2 Bt L7273,
BFHOEBRIETITE AR &N oT-, 7T B REIZOW T, GUEHREEZ A LINIZ) HPLC » &~ A b
7 A GRS, 2011) 12X 0, FALT AT E RREZE L, E8BAFURGREIZOWTIEA 47
n~ K77 7Bk THEEITR -T2,
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L2010 B XV 2011 BBy MZEBWTHEN S4 5/ 5, 2011; Watanabe et al., 2012) . FEHEME 21T 72< ., &K
VAT AT B RO XD L2 ERY (HDVITZORIBRYE) . 7 V7 KDL IL~E RS S h T &
TWAAEEMEREZ BND, B, BEPTORLLT LT b REEIL, FEH TR L-ERTORE LY i
DR o T2, 2012 FFE  MIZOWTIE, BE 3mEV S FEBTIEARLAT LT b K& NAEFRA 4 &
OFBIRARIZA LT, FEfREIZ L 2 HERBZOREL(ILOEENE 2 DD, o, KAYICHE L LEZD
NDRECREMEL 25 G A BT, WEMLKEREIL, nssCa? ENMEWES L EE TE <. B bkHE
DE ORI KCRERNRIE LIz EEX DD, B LKFEFVLT VT REiET 5 &, wb/kED
JFHS L0 HEFES OIREEALRRE WV EFZEZ DI, BERLAKSEIZ DU TIEHERE Y B O ¥R EE TSR E S 72008,
HRIVLT VT B RIZOWTIES DRERFESND &V R D,
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ORI (IR« B) | AR ILBOR (B LK - AKSRFLIRD) . LB (B SR - Zok)
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% 1/100, ZKiE/KIE 1/20 FRE KR S n-, 2~4
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RRERSRENE SN EE BN D,

&R, R =F L UoRIAr I AN
15K 2 AR B =R (-10 °C) TH bk &5 YLK
Z BT 2 REBR BT o 7o, BUKOK O & E =R IR
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FEME, OREMGIE, AR (REBINRZRT)
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BEEME (EE)DODEA 316,300 0 316,300
HEURA SEFIE 0 0 0
FIEGESS 24 8,700 22,633 -13,933
Xl 569,000 962,889  -393,889
EEE BHEE R 386,000 746,209 360,209
1EAE - 0 0 0
2HRETHEE BIRBREZ(AEBXHBARERR) 30,000 70,465  -40,465
PHELF (LEBXEEE. RFE. FER) 60,000 31,660 28,340

HER - 100,000 467,332  -367,332
RE(LEBXHRESR) 31,000 7,472 23,528

3 HHIREE X ERHERAES (LB B S ER A B ER) 165,000 169,280 -4,280
Z Dt R 0 0 0

EHE EER &t 183,000 66,680  —33,680
EBRE 3,000 500 2,500
E 31 180,000 66,180 113,820
XIFHR 0 0 0
TEREE 0 0 0
HE 0 0 0
BENE(ES)~D#AN 0 150,000 -150,000
INZEE (] 154,333  -154,333
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(A) (B) (A)-(B)

A 220,000 569,000  —349,000
KEIA XM=EE 0 0 0
BEIRA RSN 35,000 0 35,000
MERBRESFIA 0 0 0
HiRARUR A GZERHEREES . BB 25 B F =5 35,000 5,000 30,000

EREHREXE 0 0 0

X AR & XERRZ & 239,000  -239,000
XERAT R (BEHE) 0 0
XHRFE(BEEE) 0 0

BEEME (EE)DODEA 150,000 316,300  -166,300
HEURA SEFIE 0 0 0
FIEGESS 24 0 8,700 -8,700
Xl 668,000 569,000 99,000
EEE BHEE R 565,000 386,000 179,000
1EAE - 20,000 0 20,000
2HRETHEE BIRBREZ(AEBXHBARERR) 30,000 30,000 0
PHELF (LEBXEEE. RFE. FER) 60,000 60,000 0

HER - 130,000 100,000 30,000
RE(LEBXHRESR) 10,000 31,000 -21,000

3 HHIREE X ERHERAES (AL1E B S ER AR BE A% 165,000 165,000 0
150,000 0 150,000

EHE EER &t 103,000 183,000  -80,000
EBRE 3,000 3,000 0
E 31 100,000 180,000 -80,000
BEWE(ES)~D#RAN 0 0 0
X EE -448,000 0  -448,000
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