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Fig. 1. Locations of investigated area.
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Table 1. The wind during the winter at Soya hills

1983~1984 Winter 1984~1985 Winter
Average |Wind Maximum |Direction Average |Wind Maximum |Direction
Point of 'weather Month Wind Di.rection Wind. of the Sf“" Wind. D.irection Wind. of the sFro-
observation Velocity |with Max. | Velocity [ngest wind |Velocity |with Max. |Velocity |ngest wind
(m/sec) |Frequency | (m/sec) (m/sec) |Frequency | (m/sec)
SOYA observatry 10 9.4 WNW 20.0 NwW 9.1 WNW 32.0 -
(Zﬁm above 11 8.6 WNW 21.0 N 10.3 WNW 22.0 NW
sea level 12 8.4 ENE 23.0 NW 8.5 NNW 20.0 WNW
1 8.5 ENE 28.0 NW 7.3 NNW 21.0 E
2 8.4 NNW 16.0 NNW 74 NW 21.0 NW
3 7.0 NW 19.0 SES 74 WNW 17.0 WNW
4 7.1 ESE 16.0 E 6.4 SW 19.0 SwW
TENPOKU 10 7.4 WNW 17.6 SW 8.1 WNW 21.3 -
(67m above 11 7.4 WNW 19.9 NNW 9.4 NW 19.8 W
sea level 12 7.6 WNW 19.7 NW 7.6 NW 18.2 WNW
1 8.1 ENE 27.0 NW 7.1 NNW 23.6 NEW
2 7.9 NNW 18.1 NNW 6.7 NW 19.3 ESE
3 6.7 WNW 21.0 E 6.9 WNW 16.7 SSW
4 6.9 SW 17.6 E 6.2 WSW 20.0 WSW
MARUYAMA 10 41 \ 10.3 SSW 4.1 W 14.7 w
(157m above 11 4.0 W 1.1 NW 4.6 WNW 11.1 NW
sea level 12| 3.9 NNE 10.6 WNW 3.9 w 10.7 w
1 4.7 ENE 17.8 NW
2 5.2 NNE 12.6 NNW
3 4.3 NNW 12.7 E
4 4.0 E 1.8 E
Bi&m/sec
< 5.5

273 5.6~10.8

B2 REEEROLHPOR (1986418 « 28, <M=y BB
Fig. 2. Wind dieection and velocity at Soya hills (Jan. and Feb. 1986).
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Fig. 3. Sannai River basin and sampling sites of snowcover (Soya hills).
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F—4 FAEERE: X7+ FHkoH (D@EBESE '87. D
Fig. 4. Quercus mongolica var. grosseserrata forest at Soya hills (sampling site D, '87. 7).

®—2 RAEEE: XFSHOBEBE (DBRALLS, 87. D
Table 2. Species composition of quercus forest at Soya hills (sampling site D, '87.7)

Species Height (m) Dbh (cm) Number of Stamps

Quercus mongolica
var. grosseserrata

Sorbus commixta ) 4+3.5 2.5+10 2
Hydrangea paniculata (H) 1.0 1

1.7-3.5 © 4—16 27
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REEDOZ hi b BRI TS, I XFSOREERIT4~16cm TH H, FHiz
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E—-5 REEEF<ykotki (FEABLE, '87. )
Fig. 5. Abies sachalinensis forest at Soya hills (sampling site F, 87. 7).

R—3 FEEBE F~ v RoOBMEER (FHAMS '87. 7
Table 3. Species composition of abies forest at Soya hills (sampling site F, 87.7)

Species Height (m) Dbh (cm) Number
Abies sachalinensis 2.5—9.0 4—20 25
Betula ermanii B 5.5~7.0 4—10 6

Quercus mongolica

var. grosseserrata @ 6.0 8-10 2
Picea jezoensis P 2.7+8.0 412 2
Hydrangea paniculata (H) 3.0 2 1

Alnus hirsuta A 5.5 6 1
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x4 BELIEEEORR CGRARBE, ’87. 2.18)
Table 4. Snowcover and freezing of ground surface (Soya hills, '87. 2. 18)

Sampling sites D (cm) HW (mm) G (g/cm®) gr:‘:neg,zsmsi‘ggce
A 43 180 0.42 (@)
B 39 153 0.39 @)
c — — — —
D — —- — _
E 121 439 0.36
F 95 334 0.35
F 94 309 0.33
G 88 255 0.29
H 10 — - ©
I 72 217 0.30
J 110 330 0.30

®-5 B TEFREORR RAELE, ’88. 3. 6)
Table 5. Snowcover and freezing of ground surface (Soya hills, ’88. 3. 6)

Sampling sites D (cm) HW (mm) G (g/cm®) grfxfneg’zsmsir(gce
A 40 150 0.37 O
B 0 - - o
C 68 210 0.31 O
D 155 485 0.31
E 106 287 0.27
F 140 470 0.33
F 64 208 0.32
G 67 182 0.28
H 11 - - O
1 70 190 0.27
J 98 240 0.25
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fns, FEOEFIRA—HBACE T ERAAZI BT b0 LI h 3, RH
LE-REZCERCL» VB AT, BEX0m I 252 &0, ThbTRT
OHETIERFELAERE L TV B RENBER I, BELEBNES A TR LR CRLEOE
i, B0 CRAMARKSTAIOTHY, TZTEREERGBm THRENHEEL T
Wi, #9170 cm &\ 5 CEALS L ABREORBENE, HFHKHNOFRAMSK 64cm) - &
EOGHAMAGBTcn)cdabhtcdt, ThboMSTOoORLOBERBEINLI -1,
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3) HEMOERZLIMENE(L

REERCETAEE R, OO WEESORE FHRCEEHNCERIh TV
DEHMI NI, KL, F#—4 - 5EDILBATWAS X, A—HEIE - TIEHEKROE
ETHXBCRBEZOENE Lo TV A REBHPBEI W, 20X hREOHMO—D
i, CHRAMGE DBARSEE DI VKILHRDZ ENTE D,

R—6 &K—6%, C~DEAMABMCEI2EZORRL I IS HBbLLBELIS>EL
ebDOTHD, BDOL 5> CHERIBE3SmIBED I X+ ThH 5, HBELESTLT,
BRORN L LB HBAREE 5, 2moORTEALH 10m SOBAIL 72, NfToD 2
m #E2 C EEHA AT, 14 mHE0 D BEESHAMACHY L TV 5,

ChLDOBARKEE T H2EE L LBEEORRIR 6 R LIS TH B, BTk T
ZREEFROmBASRTIcm Lk, ThIDFHCH 50L&z e: A LERE
LAVIREBIZE-TWb, BERIZOmBAALLHERKCEL S CONT, A8t k&<
o T B, PREE2HIZ150cm i3 &), KA TIX100~150 cm DT, & & SHKE
fLtLTw 2, BEOEEILSWTATH, BRATREGBLE LTHERA LD/ NELEoTH
h, TOfEH 0.25~0.37g/cm® L EMEEAL T3, ko i, 2o X+5HK
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Ce2

e Om

Grass Land

B—6 HHNNOBSEE (FaEk, '88. 3. 6)
Fig. 6. Sampling sites of snowcover, inside and outside of the forest (Soya hills, '88. 3. 6).
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R—6 HELLBREEORR (REEE: X+ 78, '88. 3. 6)

Table 6. Snowcover and freezing of ground surface (Soya hills, quercus forest ’88. 3. 6)

Sampling sites D (cm) HW (mm) G (g/em® grci:r?g’zsl r;ﬁr(f)ice
0 3 Qa2) .0 O
2m(C) 68 210 0.31 O
4m 89 288 0.32 O
6m 122 450 0.37
$m 150 575 0.38

10m 128 462 0.36
12m 83 205 0.25
14m(D) 155 485 0.31
16m 152 495 0.33
18m 133 400 0.30
20m 105 385 0.37

3, B0k REITARIZS BRT, 1) ORFSHREYBEL TCBIOLHRBZENT
%, LaL, TOMEBHEIZ HAO10m I TTLHAMIh,

KEOBWEOWTIE, HADOmM + 2m - 4m OBRETHRED LRI, BRLOTHE
BHRONAEBOBAEZE R, imBAEADOYm THH, ZORIBETIIHI0cm OBSE
BHoTHRLEIBR/EL VB EWIZ LB, L, HFAARO 12mBRL 83 cm &
W3, 90cm X h 3P VWESRERL - TWBH, ZOMETORLEBEIFEEL Tt
i, MEOBMBAOLAERR TS, FRG -« [ 2o k@A TIZ0cm X iy
BWERCH > THELOBERIREL T ighote, FLT, ThbLDOEMMAR, TTFHF
KANREOCERMEIL > T 5, ABENTAI VARV RERTH > THIHFKATIIE
+ORESRRERT, EIRMCTEVCTIFRAL I SVEETH > THRLOWRELFET
BLOORRERDI ENRTED,

HM—7x EHifckits, AEEOCRERONSOBENE L EZLBORBEYRL
b DTH B, FHRRNOESNL, FHEASCLM N F~YRORPOIDOTH S, Eillics
FARSERE T, GEKFTRDBH, TORNBEL L) ERBREELRL T i, BER
DI 60% BB TRD 30 cm ¥ 5 A {LLTwb, Fhe, TOF 5 2 FrEx+t L ORI,
2~5cm OEXDOKFHHR IR T iz,

KA 2BBEE I, BErOETLIELEEOBZIRIAKLI LT, EHoOES
L hRRE R REBEYRL T, BETBO¥S sEi2, 20cmUTTHh, HERSLLH
FEBRICHDIESGELERI VDL RoTWB, XD, ¥ ABDOBIZED T F HHEL
RELTED, KROMRIEIALEDLRRI -1, BFHRRCETIESOBEE L, Ehgs
CHBRTHBHEELTE Y, BEOBBREMTL /NI h- M his,
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Grass Land *Forest
Abies sachalinensis, mixed
some hread-leaved trees
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Fig. 7. Snowcover and freezing of ground surface in the grass land and forest (Soya hills, ’87.2.18).

R+ OBEECOWTIE, EMToRL TR ORI T TCOHBEHNERIh K, HERE
DEIZAELLS & LTHEEIY2Z ZALfch, 50cm 2 2 THIHFEEVEERBHOS
TED, 2EEOREE TV eblah o, —7, FRAKEVTRE, REOTEILD
Y, TRRBERRBI - T, ¥, RIREBETAHRAOBEILRIB-TED,
FVTS—RIBYVTIVVITIE, SV TS5 —OTHRLLKGIEDHEBLTL 5 X5 el
FRD ORI, KPR, AKOBRETSE, LbELEIDOWTLEST, ZDLS R
Wt, ZBRRCETAEZOTETIE, LT THRENRRZ tbh, tBA~NORE
BhBHT ENERI R,

3. FI3 BT 2MEBORR

1) MBoOBRA S & HFHORR

K—8 %, FJIET - JbkKp)IIHFEEHRAORERTH A Vv 7 VKK L, £TorkiF
AEEOBAMEL TR LSO TH B, OB R Tk, RPCARLETRLALS
iz, A5 ERTOBAMSEREL TV 5,

A+ B - CoBRbEE Fv5 Yo LRET, GRBOSKRL R TV ERE
CRITHD, EHIH200m THY, KEHroKkEds-CELRINEEY SBAMET
DB, ¥, TORKIKO—HIL, EMbIhicEBTARBIZ T35, 1oL, AR
BT, EHARCEERE LTOZ SR KROLERKOLMCREL TV 5, BE
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/ R.
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X—8 BT F v 5 v IR L BE OBAM &

Fig. 8. Dorangawa basin and sampling sites of snowcover (Nakagawa Town).

LTRELAB - CHRAMSE D& X b, BAOKRSHT2BEH KT 5HFEMANOES
RAEEBHAL IS ELichdTHD, DHAR, HRBEZELLF IS VIIOBRERKED 541
HOFHERAKREL . BEE, H130m oS ThH5, BHEBAOHBIRRDHEELS
HKThHb, =R V= REDERBIFEL T3, Aimic L oKL D, WK
BIREMOZKA LFEBOFHRCE T 2EERNOKFT 2 BN L L-BRIMSTH 5, EEN
WAL, VYIS VIIIORECRELE, ABCRRRDOIYSRr Y= v/ % . v+ 82
ENREETHREREATAD, HERYF £ = 0dBERIC - TV 5, BEIA’EmM D
BETHD, VoI VIRBORECKTS2EERALBET 2 HENTREL LB ATS
5,

B Lick 5, CZofgBomMER, ERBOLERETLZERCT, &1 $EETHKICR -
TWwb, RENK, ABMEE DEAMSAOFLOFHRELRT &, K—9 - X7 K
—10 + KX -—8DL>5TH 5,

K—9, ABRAMSRALOFERTH Y, EHNCHEKRE LB IR 0.5ha D/
KO THB, BEERIL F—TIRLLISKE, Frav e ~nYFY « 3 XFFhHNLE
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0 w 20m
-9 ¥ s vIIRROEMAKRS (ABRAS, '87. 9
Fig. 9 The forest preserved in grass land, Dorangawa basin (sampring site A, '87.9).

BT ¥osvVIRRERARS OBEEER (ARSI, '87. 9

Table 7. Species composition of the forest in grass land, Dorangawa basin (sampling site A, '87.9)

Species Height (m) Dbh (cm) Number
Betula ermanii B 17 36—58 3
Ulmus davidiana = -

var. japonica ) 6—11 6—20 4
Kalopanax pictus X 17 50 « 52 2
Quercus mongolica . .

var. grosseserrata @ 1415 3244 2
Fraxinus mandshurica

var. japonica D) 1317 20+ 22 2
Cornus controversa © 1213 18+ 20 2
Phellodendron amurense

var. sachalinense (Ph) 13 18 1
Acer mono A 2 4 1
Abies sachalinensis (Ab) 2 4 1
Ded trees — — 3




818 IEEEXFRERFENTIRERE $446% $45

o] 14m

F—10 F v 5 V)IREPESOBRSHK (DEME ’88. D
Fig.10. Mixed forest at intermediate point of slope, Dorangawa basin
(sampling site D, 88.7).

x£—-8 Vo5 VIPhEBEZKOEERN (DERMS, ’83. 7
Table 8. Species composition of mixed forest at intermediate of slope, Dorangawa basin
(sampling site D, ’88.7)

Species Height (m) Dbh (cm) Number
Betula ermanii ® 15—21 30—75 6
Acer mono

var. i A 6—15 9—17 8
Sorbus commixta ©)) 10—13 12—21 3
Abies sachalinensis (Ab) 5-20 7-45 2
Ded tree — — 1
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o T B MARFEUL, MMOEEMSEDT, 20mX20m OH YR T2l &KL fso T 5B,
ha i h i35 L 530 ROBEEDOHKTH 5. MABEENHBRD - EVWD Z 21T, AR
KEARENEWS Z23B 55, BROBRFIEECRINLER TS B, HIEK
PRBKNILEDRERE L, ARFERPILTCETCWHERGTHBLDTD 5,

X—10 %, DBRABABLOFERRIETH Y, ¥ v 5 vIIFEBHEOHEELZKOR
RBTHD, T8RO TRLELIIK, MEEBRIFrHv A - R 2 v0BELSTHHEMKE
BRoTED, ZO2ETHBRBEESEAD 10%% 5D T35, IABER, haZh#H 7004k L
o Tb, ZO—HERWTR, BECRFEINEELDD, FERBI D X2 AE
ExBULICRBEDIHFRELZDZ LB TES, BEEIREAN2Im K- TEH, 1Tm iR
ETHot ABUBMASOHEKRL h 2R/ o TE TS, ZOFEEHO Y, $HERM
ELTRIFFY—ERA-TWBRITTHEBD, £ALLTIEL34L F FeyDBu ik
TH 5,

2) MBS E/HEOEE

R9LER-10Z, FosVIIRRCE TS 19874628 & 198843 A0ESRETH
%, vV F1)IFRTOBN L Ak, BEE D) LESKE HW) - BE (), B0k
ToHERRERLTH S,

Reabhsd o, FosviRBesvTh, BEOSH oW CRKBRATAK S 7

-9 RELIBEEORR (Fv 5 V)R 87, 2.16)

Table 9. Snowcover and freezing of ground surface
(Dorangawa basin, '87. 2. 16)

Sampling sites D (cm) HW (mm) G (g/em®) gr::;ei’zsir;ircf’aflce
A 112 385 0.34
B 24 90 0.30 O
c 13 - - O
D 131 418 0.32
E 136 439 0.32

#£—10 EELLBREORE (Fv 5 VMK, '88. 3. 8
Table 10. Snowcover and freezing of ground surface
(Dorangawa basin, '88. 3. 8)

Sampling sites D (cm) HW (mm) G (g/em? gr(f;rgg,zslr;ﬁ;;ce
A 141 435 0.31
B 34 63 0.18 O
C 15 40 0.27 O
D 171 508 0.30
E 188 605 0.32
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BB dbh 5, BEAMS - CHREABAD X 5 kBRI T, KE)H SR
BEESO1- T BMETHEZ L0, 2ZHEL Becm UTOREL 2R D LRV, &
iz, CEAAZIScm LTORE La/l, 24 e dMnBENER LICREBR-
Twb, 7L, BEBEBIIEKERATE, 2428 31 100~150cm :EVW-EF T
76 o Tz,

Z0X 5 R 5N, DERAMELD EBARE~NLARCHEH? S Eoh TERSE
I LT, 130~200 cm ICEVMEIZ Ao T B, S DfEE, BRCEHAMED L > Bl
NEBRZOEBI bRBESEBEOEIRAEDHN, ABRBESORRBERROES &
 BRT20~30%FEDHIME 72> T B, Fi, DEAMSOMNEFER S E SR
OREEHFTTOEELZTH, HEHKRERETIRVY, WThOFERBVCTIHEDR
SBRKRERMEERL T, XL, BEOBEECSWT, HFRADERS BEHPIC BN
TEIRALEBEENBL LA E VoI 5L, RAERLIUOMERLL> T 5, BEDXS

N
o8
Grass Land
Grass
Land
57 ' ' ' 50m

11 HHEPAOBESHEA (F v 5 VIR, '88. 3. 8

Fig.11. Sampling sites of snowcover, inside and outside of the forest (Dorangawa baisn, '88. 3. 8).
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Table 11. Snowcover and freezing of ground surface, inside and outside of the forest
(Dorangawa basin, 88. 3. 8)

. . Freezing of
3
Sampling sites D (em) HW (mm) G (g/cm?) ground’s surface
B 34 63 0.18 O
0m 137 443 0.32
10m 113 330 0.29
20m 143 430 0.30
30m 132 400 0.30
40m 125 370 0.30
50m(A) 141 435 0.31
+ + + + + N
150
cm A A A « A S1
- 270
O i S2
T R0
o © o o
o o o© S2
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O O o o
® e ®e®, G
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50| o o o S2
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12 KRBT EEOME (Vv 5 v /IR, '88. 3. 8)

Fig. 12. A profile of snowcover in the forest (Dorangawa basin, '88. 3. 8).
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BED X5 isR@nsn, Voo VI EREO X 5 CiERANREY - TRE UM T
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THIERE - TEIOBTRELH Y, BEHIVCCIBS TROMB AN LEH~BEL T
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1) SEEMEICHTIHROHBUR

HHRAC B TREEXHAT 208 T 51 o0 TR, —BRXS 2 VBT A
5o Telil, AETHFE Lick ) HBBMHFOETICOV-TIL, HFRO S OEFHRNK
EVEVWIOIRRER N, TOX) MR, ERCKT3ELAEBRE IR LY, HLp
SNSRI 7 2 Y » e EbHE STy 53152030 SEEAM Py D 2Rk 0B BAKE It 3
FABEERECHEVKREBERL TS L2 5,

M—13, Vo5 vIIiKRo£BRARATES T, —L2W2BL T =EBEENOK
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Fig. 13. Changes of snowcover during the winter (Dorangawa basin 1986—1987).
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TRV, —&£H2EL TAHATH, HRROREEHRIKE VLV IIFERIRE 0, KA
CBWTESE M kb vwoBETE, KEAEAL L UHEC L 28BS Okt &
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2) ZMADKEHAEICXT T B FEHDORIR
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Freezing Zone

B—14 WO LMBRORK (RELHE, ’88. 4.24)
Fig. 14. Freezing and melting of ground surface (Soya hills, ’88. 4. 24).
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Summary

Snowcover in mountainous areas and the influence of forests on snowcover in windy and cold
districts such as northernmost Hokkaido have not been sufficiently investigated. The purpose of
the present investigation is to clarify the processes of the accumulation of snow, freezing of the
ground’s surface and movement of water during thawing periods in windy and cold districts.

Two main investigative areas were utilized for the research. One is the Sannai-gawa Basin
in the Soya Hills, in northernmost Japan, where the strong winds blow through gentle hills. The
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other is the upstream area of the Doran-gawa Basin in Nakagawa Town, which is inland of the
northernmost part of Hokkaido, where strong winds from the Teshio River hit the land directly.
Snow observations were carried out in these area during two winters, 1986-1987 and 1987-1988.
Snow sampling was mainly carried out between the end of February and beginning of March when
the snow cover reached it’s maximum level. However, especially in the Doran-gawa Basin, snow
sampling was carried out throughout the winter season. The result of the investigation is sum-
marized below.

In the windy and cold districts, the snowcover in mountainous areas is subject to large
fluctuations. The topographic features present are a major factor affecting snowcover distribu-
tion. Ridge areas have a very small quantity of snow, and the amount of snowcover increases on
lower hillside slopes and at the bottoms of valley. In addition to these facts, forests were found
to function effectively as areas of snow accumulation. This function was particularly evident on
ridge areas where strong winds transport loose snow. If the snowcover is at more than a certain
depth, such as in forests, it shuts out the cold open air and keeps the ground’s surface from
freezing (at a freezing index of 700~1,000°C -day). Although generalizations are difficult because
this investigation was conducted in districts where there was much snow movement, drifting and
so on, 50cm of snowcover seems sufficient to keep the ground’s surface from freezing. On
grasslands on which snow movement occurs with frequency, the freezing of the ground’s surface
was shown to happen even under snowcovers of more than 80cm. But the freezing of the ground’
s surface did not occur even under snowcovers of 50cm forests which had little snow movement.

At the places where the ground’s surface did not freeze, the melting of the bottomlayer of the
snowcover was observed. At such points, much seeping water was supplied to the soil layer ever
during the coldest weather. Water seepage kept the soil in the forests from drying up all through
the winter season.

The damp soil layer allows for sufficient conditions of permeation during the thawing period
in the early spring. At places where the ground has been frozen, most of the water produced from
thawing runs off of the ground’s surface rapidly.

The results of this study have proven that forests have good effects concerning the utilization
and conservation of land in windy and cold districts. But this study is still in the descriptive stage
of recognizing phenomena to be studied. Clarification of the mechanisms involved and quantitive
analyses should be carried out in future investigations.



