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Chemistry of Snowpack in the Mountain Area of Northern Hokkaido :
An Observation Understanding the Mineral Cycle of the Forest Watershed
in Cold and Snowy Region
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b 2L0m, 191 EN L ) ZHEBICBIT 2 RELENEIED LN L, 572,

1991 £OFFICZT TN RS DBER, FEENELKBL TES TE (K-9),
2 Na* & CI7 {33 1 T# 2,000 gmol/l, ZNLADREATLERECTINTEY, B
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TEDBRED FAL Tz, 8512, FFBREG TH 5 NO,~ b EMENFHEICTINTE,
INTHE DM 11 T2 600 m L EDFEFIC L 226 6 ¢ NH bFEPICHFEL Tw7z, 1993
FORBICBT 2T —EL TERBEL LY (K-10), Na* R Clr BEBEA A > 4o T
WA E NS DBEEIE 1991 FEOFRERED 1/20 1B L Tz, £ OMDBIREBRES O BE
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BELWE) THD, 272, WEBOMEICH NH, R NO, &N THY, hOBBX &
FRICBETE I b T 2 BEOMEFUIRE 2 2L WBHEIC B L A Tz, —7,1993
ENREOFHE (K-10) 125 T, BRI L YV EEORTAEIZELL T 2 INTEE DM 10 -
11 28 &, M6 - 7T DACERGDBEIEL o Ttz MK 6 ~ 9 ERBOFEMTH
D, HE6 & 7TIXEY KM, MI8LIRTHIY2YRIT T A "OBERTH D, 2N
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% OMETORBICAKEL T3 LR TE 5,

= 2T, 1991 EDBEDALFMBAH OUHLIX & BE1Z > T B » T EEIC DV TE L
a5, FOBBENFEEI BV TREEEORS L 2% Lk, KEMFRIKTEORED
BRGEEIIH 40 £S/cm TH o1z, 7 T WHENFHENERLEE L 100~370 S/cm T
B0, OB & AEOE I, IR OHE & L CRRE Nz EI3EL I 72w, Lo L,
KW G HERTE 2> TV b —BEI LSRR 45 &, 2 A 16 - 17 BicBRRNE
T 200 4S/cm B EOBE £ 58 L T 7z, 2¢> o+ A NIFBMOHE 2 R 5 TR EAERENE
A9 300 £S/cm TH 1, FEFEBHAFEEHKIC BT 2BHML D b 1.5 BERER, 2721,
ZOROBEIREL LEREOREC L 2EREIC L 2BRETH ), MBEHTIIMREC &
NIKERITENTRRTET, Kb ) CRERIAOTROTICHKL Tz, BIKEICE -
THBBL CX 2RI - M LETH S, Lido>T, EBOBREICE L2 LERS
DBEIXE LIEh -7 LB BNBE Eb b, o7 LK THE & L TR 72308 =
DEREDENRETH S LUK LTz, Z0M%, FEMHFEIKTSME T 20 cm BEOHK
Epho2h, HISkmBELIAEN T LW L2 b6T, U 7R TR ZOBSED
HEELTRBENL 722 213, BOBY) HIRE—Th 5—-2DFMTHS I,

CORWEI L AHER, BEZARICTATE Y, BRIGEENEIEL B -7z (B
B & BARE L 72 1990 4 12 A0 5 1995 4 4 A 3 TORMME) . Lo L, REHFEBKCRNS
NZnHENPH I3#H 4.5 THY, H-TICRLFEERBICBIT2HED pH L HE§ 5 &
DA, 272, ZORELENCE pH 6 U EOBRZRBEREN TRV 22 b, MENR
B2k 5 pH D ERIEEZ SN F, 2 OWBRCEE & 17z 6 LLEOHE D pH i, 15508
BORSICE 2 EE2 b b, M-11 K ARRBROBE & RKg A H K CHBEA R L7z 1991 4
231617 BOERE (Kb AH) BEFHhZ BT 5, Naticxd s Ca?t & SO, Bk
BRL7, 191 F£NFIBENOBEL BRI T 52 L RETICR~ 2, FERBIC B 3
SO i3 #EEHIC BT B Na* & SO Dl RTES EICIIPMEL T Y, BilED SO,
REENBAIC & 52 X #HBHRL T 5,

ZHhucx L, 1991 EFENFHEIC T TN 5 Ca?t 3¥tah o Nat & Ca* nhFRTEHK
ENEp LHBLTE), KBROFBICEEUND Ca>* DRADD 722 L 2RL T
3, EIHHRIC 51 2 IEEERED Ca? OB TFIc DWW TR EESEORENLEMEKIC B 28
HTHLRHLNTENY, ZORERAERED LRKT 2 REMEEAABLWE & #E s
NTwa, 2720, ZOPAIEEEMED SO BWEL ERAL TV 3BA» 5w, LiL, B
FIROFE OB EITIIIREEME SO BT LALEIN TR W Lh b, RIEMBEITELY
HEADWREHEIZ NI WEEZ b1,

—%, RN HE Ca?* 12 CaCO, Dk 5 A TRAT 2541 % (19, 2034 HCO,~ Dk
B L D FHENpH O LR T 2RIV, F /2, B TR Ca> B3 x> P IHLED
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Na* ME
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BF-11 <o IRO#HEEF D Na* & Ca?* 3 &£ UF S0, & DR

Wat, M-11RL 72k ) s
. (AFDIZ 199142 H 16 - 17 BOBE REMFEIKRBEIC BT
WTEDBE T2 & ) % Bk B, B OBANT pmol./1)

DN h -T2,

PIERRTERZ L 52, 1991 £DFED <> 7 MR DFEIC (ZIEHEME D Cat H 5l
ETEEn s, 2rHE0 pH 2 LR X FEEE &> Tz, Z0FiEER: Ca*t DR
A, 10km U BN HBR O 5RFI2E b %) MEIc & YRR L 2, SREsES
TYWEDOBRAICL DR LBHR EHREIN, 2T Lid, IBFKKBRNINTER TH - T
b, BIENMLFEERIIRREMSC & > CHESBEFRMEOVELB(ZT 25860552
EERLTWD, MEI, BKL) IFEBRERBICBIT 54> 7y P OBREZIBEL By
V) FEZIZI - T, SED IR FIRIC BT 2 HEN MR ORELFHEL 2, LA L,
CORENHEBETIIZNEBREIFEHETH), L) FMELHE - BHHGLEEBbILS,

1500 2000

3) WHTROREBICE Fh 52N R EHFHOER

IhF TR, —BREROERSNOEMEBICREL TR L TEL, LarL, 1Hics
THEREOKRIUL, BREOBENICH K HEERT 708, —XFLRNERFOETRIC
DWTHE I EDFRELICET 220 EBEA T TH S, 22T, 73 7 IR DERIRHHF
EMT, WMEMENIC BT 2{LERGOIHAEE BTV, BEELRICEINIBSRD
HEzB %7, M-12 ICELREMMICBT 5 pH L EREEENNESA L RL 225 &
SIEHERIMEN T —2E2 R, CFRTOBREIEEEMHATARE(RLDIZEER
LTWa 572, 868 9 NEZHE TREHICIIELAMZEE TH0 uS/cm P Lok & %
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RYREMr»rHY, FZopH iz EEo pH th WW)
ICHB L TRECETLTWS Z L4 00

10
1% (AR 'Bc%r
Zhucx L, S 7 IUTHE T DA 10 " é
Ti, MOWAD L) LBRABHENORE B
LWEELP TRE o pH BT 2 RE %

&
L

o 22y BEBOMEORIUSWTIEE O
BWHREL TWEH7, HE6-8-9 DHETE
HARLBRHESET, BRBLALNE §
47w, ZHUSRL, HE 10 DEFIZE (- No. 8

B LA LN AMDBEIFRE L > TH m
N, ZOMEOBERILE TR, B
ENHLBWTWR L#EEEIN TS,
L7zhs-> T, #H 10 DEEMENIZ BT %

nEx

RS DR MOHE L BT O
wB I ri, BROELBE - BERLE 12
ZER, Rt 2ENRESICE AHHERAD

g
RSO —Lh DI LBV DEELL <§>.
iz, TN ZIWTEMIC BT 2HEIL, 0- No.10
BORBIZE S HEBIN L HDFEREHY

E-12 < 4 IR OBEHROMERTEN O pH &
KEWEFHEIN, BHRBL BB BSME (EC)
B L D IWTEMOREBEZHET 52 &3 ATORFIRBAES

HEETHBEFEZ LMD,

BERBEENEZRML T, HEMEROLERS b AELEHEZ L (K-13-14),
BT, Nat E ClFEBEA A > TwB 2 LR, ZOMBOMELEIBEOXES
BT TWBZER2RTINTH S, T2, METEHE TILERFTDORBREDE S 6-8 -
9 TCREDEFTDOT =AU REICHED B NO;- R SO, 04 L EAL Twi, MEXRBICH
L 2BE0LERSE, FOBCBREICHEEET, <4 70 25— Wik —mMEo
BOELICED, BERTHARL Y DRI THBET S = L3, BIRHHEY (preferential
elution) & LTHMLENTW B, ZofHE, EEMENIZ BT 21LERSORE—HH L DA
BRI 52 L2 NETIRLBEINTE DO, SAOFRE TR I N, MEME TIHRICHBI
LILFESBEN AL, BROBHRIC L 2{LFRTOBE - BOEICL - TWwb EFEZ LN

5, ¥z, ZOEMEMIICBIT 5 pH KT, B (HY) LEBRICHE - EH/Lws2:%
ALTVw5, FAERYIL 2 ATHORABMEYNTH - 7257, ZOMBOERRMSEX 3 Apaic
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1+ RE (upolc/1) 44X (uole/l)
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50-80
E 40-80
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g o B9
A% /RE (gxolc/1) 14 /BE (uole/l)
200 300 400 500 200 300 400 500
100-120 [
Wyt ~ 80-100
Bea 0-80 080.%"
oy ﬁ 10-60 - o,-
NH.* % 2040 _ -
HK 10 ;Na“ 020 wae BO
R-13 32 X BEREROMERENIC BT 5 F-14 < 4 UHBREHBOEEMMEAICET 5

HFF v DG T = DA
BIRA R N2 HEh %\, 2@ pH DERWEMuAMER THICEL, METHMEK: L THER
I NBRICHETT A URNCENMENSRESEZ 5 &, pH DEY (T bbBEENSE ) M
EXknKEREE (acid shock) iI22% - T &EZ b5,

kic, MEMEMCEMER BREKEOBRSERLL LI, BEOMBIC L% - T
TR HAT 2ILERD RIS OV THERET 2, X1 CHEFAEL B Z b - 2 4 MENHELRE
DOEEKRE LILFEESBEZR L2, BANCAS E, THIYV = VHEKRTH 218 T,
MEK BB 3HADTFTRREL L VoI, BENICZTEN T 2{LFERTEIZ HY
PRERL SN o7, TOZ LY, HEOREICE W CABICHRKRD S 51 TILERT DR
EOED» o2 E—HLTE), LHEETHOMIRIC L 5 FROBMENFRTICEH L DR
B TR TR 5,00, BYAMTH 28 6 128 L THE RO HY 807FHL TWwWa 2
L3, WMEREIAEERC L VBESAOBRFRI N L BbN S, KNLBEEEICEY
THEOPH 2 TIFAER & LT NH,* WEDWHEME 2 B~ 7249, #5818V T NH,*
B Eh-THY), MEOBUEENETIZHEFSL Wb Z L #EING, 2, AEKS
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B SDOEER Bl s ANKBORESIC TN ALERSE (mol./ha)

EUoTORMA L HEAE
91, THLY = (mm)
I DEERTH B s 6 625 144.3 638.9 33.0 2.0 5.8 8.4 511.0 76.5 101.6

A 8 390 73.7 852.9 55.5 1.8 2.3 15.4 682.3 72.7 167.4
WA BICHEL T w9 590 84.3 644.5 35.6 2.3 4.4 6.7 515.6 35.7 89.1
T - #4510 210 6.9 109.5 1.9 0.5 1.0 1.7 87.6 7.9 17.5
oty ZHRKR
ELT, FrAav3HELEHTH), LFOBKRICEIMEL Tuinz L, Hdwidst
EMoEOEEBMIKE, L) SROEUHBTYNTER, ErLORFOBHIEE S
WZ L EHEIT LB,

ZHUTHL, M 10 IcRRE N B LTHEIZESKE I BRBOM 1/3~1/2 2 4%, *
DROEEDMBEIZ L) RAT 2ILERTEL STV, BECFIN TS H OB 2 iKY
5L, BEIROME 6 T 144 mol./ha TH - 72oiz, INTEERIE 16 mol./ha &% 1/10 FBBETH -
2o ZHZ LT, WEHRICE LT ) BREOBMLOBEIILER L ) LR CHEELLLS
FTWIEERLTW S, — 4, IWER TIIHERWE TH 5 NH,* = NO;- DRI 1/10 IFTH
D, ME2KE L TALEAICE, ASOMBIIBERIBIC L TS L ->Tw5, Kz,
NH,* RREEEOHEPICEH 5BEFEL T zoie, BMELRE L TALEAICIIEE
TR%udrofz, ZoZ &, IWHEHBTHEZ THREIFBEIL T2 2 L EEBRTIIL(, BEn
BEEESIRE W eHIC R TY E DOCRM» 5Tl hh > 2 e e ELBEL T3
EEZ LN,

H* Na* NH,* K* Ca** Mg* ClI- NO,- SO,

»h & H &

—hiz, WM BT SEKIZ, B2 LDABNHELH T )R LV, Ko BT
HEEKENBTLLBEBTHLLEELLNTWS, L L, SEFAEL 2AEEIE O L
BT, WHERNEFESIZ LHHENHE LM T, MEOLERSITEL TRl : kX %
Badofe, 72, BEOBREAGIZEEBELRICBTH BN LR THLZ L LBESN
72 GL A, NH R NOs™ Z EHINTAMPENMEFIC O I NTE ), BBROMEII» %Y L&
B, L2V REOBCHAICE TBLIA T RZ B FHL LW L TH T2,

ZZERERD 72 OBARY b NCFRS DA ) 8, MEDLFEMERICS 2 5 Hk
DHBINENEFZ Tz, L L, SHOBERERL), BEKD L IIHEL 2 LEEH
THoTh, AHDEENLFMERICH 2RERBEBLIIL TV I Ldtbhr o7, BVE
HRDKC ZOHIRTIZ, BABRA R—Y 780 L OWErEMETHE L TREL, B
RHETLRARIVBARICEI - TH Y, BRE L AROEENERFOBER LA T2 &
FZ bbb, WHERTHORENLEMERIICS 2 2HBIT VUL, ElIC BT A HENHRE
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THIERL 2255 IBOTARTIR CIEBAY SRR TR BREL T, TOREE R LICHEHT
WBEBbIE, THC, BROEHOREDS, NH, ¥ ZOBE~OEEL X bbb TEL
2, ABOHRMIEIC BT BME LA L L-WEOBER, EBELTF4F 3y 7T
HorE2 L5,

P2 L 2 BARRIROM T 12 KB BIEL L TV 7%, BORAK & 3 HBOBBALOE
Kk, MEABEDSAH~BEETEY, GLA, WEBEMEC L 2 BOBB WL /-
HITHEKRIIA% , BECOBEIBEERIC BT 2 EL (S ote, £, Bk
Hic KB L C, BAOFET AT, MECETINIBROBRIL, ZOBLEBHOE
TERRROBIEA LI 5 HAMERT 2 L E2 bhd, 7L, EEETHICSENsEY
WROBN S Kb L, BHBMTHWEBIET 2BROFEE, KROBYALHRET 2 Fr~
T BTRIEL B, B TWIIAT 5 BKOMBORFI DERRCRBIVEL % 2
Lz,

E 2
ZOBRNL, tEEAFEERO 7T 2 7 VRO RELTBI L -TED, %D
BRE L2k - BRAEBKOB I Z2ZITCEREINLOTH B, T2, FEICIE, CEREFHER
RE [FESES 02201103, 03201105, 04201103 (fRFE FKHEAZEXK) -F 04454078 (fLFEH
BEE—M]2BHAOD—WIZHTTBI -7, 72, HOERICIZEERY R H RS
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Summary

The purpose of this study was to clarify mineral cycling of the mountain watershed in
cold and snowy region. A snow survey was undertaken in the watersheds of Nakanomine
and Panke area, both located, respectively, in Tesio and Nakagawa Experimental forest,
Hokkaido University. Na* and Cl- were dominant ionic species in all the snowpack
investigated, which indicated the strong influence of sea salts over the mountain water-
sheds. In addition, the presence of NH,* and NO;~ in the snowpack of Mt. Panke (631 m)
suggested the migration of evacuation of dairy farming managed in lowland area to the
high elevation area (above 500 m) of the watersheds.

The presence of forests strongly affected the concentration of the chemical compo-
nents in the new snow and the snowpack of the watersheds. The ionic concentration of the
snow samples collected in the forest area of the watershed was higher than that on the
non-forest area. This result indicates that trees adsorbed the dry deposits such as sea salts
and resulted in the increase of the ionic concentration of the snowpack.

The snowpack of the watersheds was very acidic, so that “acid shock” was considered
to occur during spring snowmelt period. In the forest area of the watersheds, however, the
amount of H* showed remarkable decrease compared with non-forest area. It seems that
the forest of this watersheds partly neutralize the acidity of the snowpack by adsorbing sea
salts and alkaline dry deposits such as NH,".



