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FUNDAMENTAL STUDIES ON THE SLOPE SOIL
EROSION IN SOURCE BASINS OF HOKKAIDO
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Nobuo Mural
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oA - (Plates)

RO« 7o v34R
Asshinai, Amanokawa River.

AR E-HI

Furukawa, Ishikari River.

M - Rt e B3
Middle and Upper Reaches of Uryia River.

EHI -+ b4 22 A
Otoineppu, Teshio River.



Plate 0-1

I) A general view of
Asshinai, Amano-
kawa River Basin,
Hokkaido.

JbHEE « KOJIFHE -
TVt AOKRE

II) Splash dam

1I) Landslide in
in the upper | the upper
reaches of reaches of
Asshinali. the stream.
Tu Al LHED B
bt D g fi 2

IV) Debris in the lower
reaches of the
stream.

T ot o> HERE




Plate 0-2 a

I) Landslide from typhoon at II) Landslide from typhoon at

Furukawa, Ishikari River Basin. Furukawa.
AFRIMNFEE D HITs i 5 [ 7

BT L B

a i, SRS

1) Landslide on hillside forest V) Landslide from logging at
road at Furukawa. Furukawa.

1 O FhE R - 1 o 3 IO HEREET & 5 i H



Plate 0-2b

I) Driving channel of Furu-
kawa dam.

B BN} ¥4

IT) Furukawa dam, in the
state of high water level.

fili KDL D N 4 2

1I) Ditto, low water level.

(B ZKAL RS

V) Ditto, silted deposition
near outlet.

Al b O HOK AT O TR LR




Plate 0-3

i3

I) Gully erosion on hillside of surpentine bed at middle
reaches of Uryll River.

FIFE IR DMERUA BN D v Y — B

1) Deforestation along the river-side at the upper
reaches of Uryl River.

FRPE 1L 3 0> R i 0 D R (R 7

TI) Natural coppice forest along the river-side at middle reaches
of Uryd River, showing the effect of flood-control. (Salix)

PRPTIEA R 2R L T AR SO O B8R AEEH (v > 3 &)



Plate 0-4

I) Artificial high forest along the river-side at middle rea-
ches of Otoineppu River. (Fravinus mandshurica RUPR.)

A hA zy TNMROBEOALER (v 75 =)

IT) Ditto, coppice forest (Salicaceae).
Wk (¥ F %)

1) Ditto, showing the checking effect for running
materials in flood season.

A LS KFEOWLY 2 8+ 5 23



- L HERO#HEZRER

1-1 HEBREBRBOENA

MER HORBR#, JLEEREREKO FHEJIRE - Ao ) 4 (85 : Tho), &
B EFR 4 -5V I v vr 4 GES: Umo) 2 XENFMaE - 444y SN (5.
~Tot) o LBFHEIC, BEF264E12 B2 bIHERICET bh ik, TIDORER M L KO
@%ﬁﬁ%ﬂ@%%ﬂ)o%;%@ﬁ%u,mgllm&Bﬂéxbm,%@ﬁo%%%
FRET R 2 DT OB EAEMME I E 30T 3B,

HEREXRHOBT A RMOMER, BEFMAOKER (medium Relief® » & b,
FEBEKOUHE, BEBEo—sziteRlAiTws,

INbOFEBOTRELRBLBRABC I OTLZ S, HEHH 6~10 B) 0 A ¥R
AR, 68.1°~90.0°C, &£#FH (11~5 H) Tk, —289°~06°C, %FiHEE 1298~497
mm, FABEHER 253~79cm o @HIC bz 5 E 16 (1954~'57) #Z T 5,

1-1-1 A 4:5%H (Tho)
 CORBREARIKLOEEO LT XIS 0T, KEERKALE 1 kL s
BHER U KILHRERY o EEILEY H»Tw3, Fig.1-2a-2-1cabhs & 5ic,
No. 1~8 o #lE R &£ X (Table 1-1) vk, JLH & EEfECHNHCEE I i,

COREBEHERE, 7T 45% - FHI VI R ERELT B HRERELER
D &% O BERIHIC D < bk A Tk (Plate 1-la~d) Ik BT T W 5
2, No.5 No. 6 o HAMERNOERFEYH HBHERD % WwE Table 1-93a, b
& e,

ARBROELFOKE (Plate 1-le~g - Fig. 1-20) %252, {50 2 B b
RTCHEOHERRIEEEFTHLOT, FLoNESAg Fig. 1-2¢) i bhs L 5ic
BLAEHEBIrDEBRINTH30T, £LoBFEV ~ ¥ (Fig. 1-24, e; Table 1-
41, o 2RBHEIVRIPEHEVY— P ERLTWS,

R U F 4 RREBRATCHIE (1954~'57) LSRG - BAD% H o %k Table 1-6
a~d DX L ELDHENLS, CTORENECIERTI 707 Y 2YRAbh, HiFEHE
HRXORBLCWHUD LWEERRIE LT 5,

J1-1-2 £y Y HE#h (Umo)

CORBHIAINEE)] - va< ) FAIFKBEROEV )V v F AHRBCL2HEH - B
BrRLEOMER L ictihoEvnfigo nEdHc s>, LR EEME Flg. 1-
a) I C No, 1~4 (Table 1-2; Plate 1-2) » LT b, HERX No. 1, No. 3 0
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DORXERNOBYIHRERD % \WHK Table 1-10a, bz b3 L 5 Ch b,

COLBERBHILE FoY «c 22 RR LI T VI )X kv xhERTL
THHREEBRESK csbhifnih2ciEiin, @5 wWENo#mcEL T
50T, B AEHoRE L RO FHAMANOZEL (Table1-7a~d) 1%, fho 2 HE&
HWXDLBF LY,

F ARy TRBRH# 2 B EORERBHFC ST, FlETCR I A
55 A CAREREALOC, BErssbhicillitcrigr A rELodEfr
BT ENIT, '

SERK VT B e 2 i VEH (plate 1-2a, b) KB E hie B Wi L O EREC S 50T, .
F+oBFELV~ 1 (Table 14) B3O L TRECHL 2T, L oWE (Fig.1-3 b)
LH RS A (Fig. 1-30) # 2 p b b2 v/ v } 2380~90% 2 TWTC, 2T &d
LLBEV—~ I (Fig.1-34d, &) DO T L Hibh 5,

1-1-3 F b 4%y 7R BRH (Tot)

CORKBMRRENOFRCEELSA V4 Ay FlloXiE (Fig. 1-4a) whbo T,
B&AshBRERcE sbhcBLEOR L vwoBE L kw0 AWK, No 1~8
(Table 1-3) o #}iR X BR 1A (Plate 1-3a, b) #iF bz,

BB 5RO A BRAELE ke 20~80cm 0% 1/ (Fig. 1-4b) 23K L
TnWC, FLoORESFHMR Fig. 1-4c) Lx 3 X 5ic, 8% 40~20% v v P B
F b EE T ~ ALl D TWS, Lo T, #LoBELV ~ |t (Fig 1-44d, e-Table
1-5) &, Ev ) hut fERHBOFTHERLTVS,

FERY - ZVRVRFT vk VIR AT Y R ERER U HAKS
R © 5D B ILERE EWRE N T 50T, RBRETIE LBEKCOWTHRT
b, ®v YR X Y ZL (Table 1-8a~c) 223 < 7w, L L, BMIREORLEOM
HoZRRAX L, puoRREBCH b2 RFERZ LR, #ERAKX No. 2, No.8 0
KEAOHAREE S Table'l-11a, b iR Lk X3, FEBoERTHbbRIEILF
HOMHMRBEOELRL T 3, -

1-2 HAERARBROFSEEHER

1-2-1 RBOK &

EPFREARBRHORERZ, AuFADDcaPEM26EIZH, TV )W CRBEM
284ETH, At AAy IO CRIBM29ET A2bR T bR A, T CTRIEM284E
H o B2 ELFRMETR LY ST, hdThd 2o 3ER] (VI 1954~V, 1957)
ZE: LTEHEBRBNROGEOME L L,



7

BHRXO®%MH « £5EBRHLICBER—OBE - M Lo, At 44y 7R
B0 7 HiX, No.3b-7b offi% Plate 1-4 - Figl-5 . h e, &b ORBRRILL
Mo PERITR 10m, HIFIEIm & LicEitizx AT, BER (E30cm, & 2cm) ic
XBWT Y (B Lafior, HMBEKLHETOFMALILE sor, XK 10
‘cm A LB LT, Mt 20cm #REEE LUED e, T O XE Lm0 a4 T
PERLERERRT, ©CChBERE (B1lmx05mxFE0Tm) #Hk, ok
DHEEER, XKEHEOKRMTAEL 0cm B fiFic & LAALEEREEM (1 5 v
$308) x0T, PHOMTAEITANS LI L, HOWHKX Fig. 1-5cnb
n3x5C, &8 (ImmE) *ZE8CELT, ZOMEAE (TABLARBR) 2asi
%, BEOAMCHANL (BlecmxEE1m) 2HWT, oS McH L TERT KR
TENHEAERS K nie, CORNO I/ T VA )k, EREFANORAKEARRC X
B, WINABLRNTHET HEERELD 5~1% Th 525, TNV 4 LICHE:0
HREAHRE DL, bNTHETSMERH I VA LOKLEO 1% BTz ¥ Esc
st L bk,

C TOXDiBEE L ERBRK (Plate 1-4 £R) @, @@EbEic LATCHRREEL
T OMNBR i LOREL A D 2R WEALAYHENREFEECERT DI,
REF LA AAhy THREBHTE, ToBMCHBIERBRRE L UCHER (F 1 mx 520
m; ElmxE10m) 20m® 5 5% 10m® O RER ST, AHE O Lilin b HHE O
CHER (012mmx1000mm) 2# Bl S5cm % L CEEHIC dm; 2m J21C) HE
CHBECD b AKX, ©ObAOBEROEMC, BEM O~lm) il kol
W, oS AOEROREEL U, il - HE2HE LR YL IBETRI T 22ETR,
L30T, SADEEOEES 3 WREHROWER, R EMOBLEOH hgr ki
LCREERT 2 efibhi, '

HEOHFE : BAEEORFLLT, KBWHEOO6~I0H (tvavACTikll %)
LREBRELXOMMEESAKII~GE (122w 4 TRIZADE) OFLEMERAL
te, Liedd 0T, BERNCE® LAk H% 24 Summer season), BMEOHEX 1T 5
%P EM A L8 (Winter season) & X A7,

CORBREH I L EWEREC I T B EPE L #UERX O S ROBEREONK
W5 VWERHEMEORE YRR L, H - LMoL R REER % /K P
@ o Table 1-12 I & (Fie s, ~¥ HIXO 5 RO X 2P & HEFEORBEM
Table 1-14~16 R LUz,

FEREC X 2R AEORICHEE, £ BT LB ERER & MR U, Rl
HTEE REE~ERERE, AR+ HEEEO4 B0 b, KR OWIEARD L0k
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DT, HPEYT 2 OAEORES KK BB Table 1-17: Fig. 1-8~10 i©/R L1z,
1-2-2 RBOHS

MEREX L DOF M- E (Table1-12) 0EFEHL ERKBEHMCOW TR D L, H
R ER Tk v F 4 37(41~33)g/10 m*=kg/ha, €/ J : 267(454~80), £ F 1A v
7 1 208(236~180) Th 0T, N HKX Ok 1 7 4 : 321(388~254), £/ Y : 16309 (18371
~14247), A} 4 A 71 9187 (9235~9139) 2 & B RxTH B &, HABRHOFMMIHED
EPENC X B2, ~NTHRTEEER2 DA THEEY Y BT AT 5EE25E Ty
5,

ZRBHOMHEBEL S L O IEMICOWT, BEXERE LB aH - FE2
A PR TSECEDLTER S Tabe 1-13 I R®X N3 X 5Ch 2 T Fig. 1-
6, Tieivick de, NTHEOEEH LM oE R EHBHE bICHEER I D RE
{, FEOEHIRE-RLTWEH, HERTREH: SRR EHE R LTV T,
YV ) CRFEYE - LPHO N MR EEEROZELOEIREKE L,

T, {FRBHBOL L0 IEMCOWT, HHEHEIEZE - £, JHEMLER
BMOBRLD LI ZEBHCEROL B ERER L TWBE Y ) 2v% Table 1-12 1o
CCHBAT UTRD 2, A7 R TEA R A (5%) 108 L, NEOEA
BAERCOWTER, SRBRMOBHOECHE 6% K Rz ERZFD LK,

OFK, FRBHILCEL-EHEEERLEEL 7 0% (AR ~THIK) ©©
IOTEHCEROLDERV LI EILEFRAT L CADE, duFf-F P44
v TERBRHTE, WIhbEAEL 7 7 0BCHERKE 25%) 2R LES, v Y ER
HTRET ZTRDOWIHARRERAD b0,

FHAMOKELF DAL &, HAMAER CREREL - 4 L ZX B oW H
FHEBEOEECEWRSSD BHR, NTHETCRCOEHOBWHEANTRL X VMR kv
Z7\w, Ls L, Table1-13 & Fig. 1-7 ¢4 % &, v )0 IR L XEH ORI
BEoBEMAA AT HE EEEROETRIANEVEERE TN S, ‘

MW E L EEORBREE ML EH B ONIET 52~V iR oW th LB R&IC2oWw
T, SEMOREXEKE LAEFRTHBLTASBE Tablel-17 0 X Sic 2B bh,
BE HY  RETHOLHY  FHEREUL T2 L vw—FEHa¥ w503 ar A
HEi# (No.5b, No.6b) Th b, COEFERCILT, FERBHILCEL-He X
DRBMOEIL A TH 52 Fig. 1-8~100 L 5 ckhoC, Lof@AnasBELM T
REINTWSB, .

duF 4 HEH (Fig. 1-8) Tk, EHANO T HX No.bb ofHtHE LIEROR
WROPEH T e 0 ZLR, 22 d X —F (6~2% 03) LTw24, HEMALE
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M# O~ #X No. 6b Tk 14~1% 0 £ & 22 T T, Lo T hvLHc,
BEECELCEbRTT R, '

£y ) KB (Fig 1-9) Tk, MHEHELELEOREED %L 48~1% LR LT
B, EIEEHOTH TR 1% UTOET—HEZE T T, JLHE MNo. 2b) OB
BEREEE (No.4b) XV K EbRTHRY, COATLRMEBREE K LM%
HETWD,

* A4y THEBM (Fig 1-10) TR, SPEH - SRS L0 26~1%) BAF L
2, No.7b O 2HEH T 01% UTOET—R LTV, BEEEOHWBRETILER X
DREFWEREYZETW S,

HEBHOR LT E 2 EREEOZ Ly XM 2 HHOFECOWTHS L (Table
1-17) W 5% Bl TOET—H LT3,

FHIHELEEOERBEER, heoxkX i REEOLYOMEHE O~ EDbh
5B, ~NTHRECETSHRBEOLMOMEL D 2030 TR LD, &0 1 HBEHOE
EREHARANO No. 1, No. 2 KKK % 5 No. 3, No.4 (plate 1-1a, b) % Table 1-14
DHIBECHNTHRD L, BAATEIE (116, 135: 155, 161) H#ilEx R L, $H3EH
BRI O No. 6b 11 275 b O EEREAA O No. 5b X b/l X W i 95:202) 27 L
<, HHEHENEOME (Table 1-12) 1« X 5 No. 6, No.5 (254:388) oL F—o
58T\ B, © 00 F 4 KB OIEHN © 7 MK BP0 5 I & DA
WERRAR ST T AN BRS T LD, BACKT 3ELoEIAEKORE
O LTRBEHCAREVENEZDIEDD,

FEORIERNBZT, BT Y ik EORBELHET S C 21k, iR
Bl - IORRE - ZSMMBoAHE L Y CERMRR AR ORIE X AR A B O HE
THboRACcEIBHRFETLAD,

1-3 Rt &ifHERORE

ZHRBHOEL 0~5cm) X H - AHHORHED ORBERFDP 2 S 20 34
] (1954~1957) e oW THiWwTH 5 & Fig. 1-11~13 0 X ek %, JiHi+#) (Table 1-
12) OHRERSYERESRTCEDb LLIONE A% 2, HRBHLHEL TREORTH
EFFELPOHRBLTCC S, 2 CHAERSDRFELOPMIFREEE T 71T X BHEK
BEECIoTI2EFLND, HHBEHERO X3 TARFRL ULAZVWHEEEADN S, &
o+ 4 B No. 6b © Plate 1-5¢ #% % 2, 1O KEN T 8% ¥k oEHO KK
CBINTHT, D20 EREOBRBI L2 TP ER LNEINAREIIRIN TV 5,

AR OFELOWBCRE Lo X 5 hEMAWEO s F 1 L ARMoF P A Ay
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T ZRDRBE, BHHOEY I TEWHUS L Rb, Mt ¥ & b2 0 Fa
S DI S TR TR I, R0 F { CHFEDKE ok 5 # (S-1955) i©
3 Plate1-5a, bo X 5c&xbitle, L L—RECHZS &, "YHROKBHBORE
REHOR L0 - ML BM% S OBk 20X OB EY 33 50T, BN
FNEBRIC X B X5 RHARBMEZ L bhicholk,

1-4 HAIC L S - EHmEH 5 O

AP A Ay THRBICBT5EM30EI Ao —~#HoMNWOBMA 1, mHE2
JtrstE o ~ 7 #X (No. 2b, No. 7b) o R LEOMER R B bR b 5 HH O
EHRILFEDLLONT, HHTHOFELEOME R Table 1-18 I/ RANT W B X 5 &K
oo BAKE - g - IPEEA L BHERAP oW THEBERAED ZRLTWS,

9 A16~19 B Lic—HOBERR - T KR 2 HHERE Table 1-19 k& b
%L, MEEAYHE B 566 mm OF T 481mm AT LT 8g ofitihpE
Zartent, JLEETE A7 HEK D b1 35.7 mm OF < 31 mm o FFied ¥ 7 o e 2840 g
DR M ERAEZ bR, ZOWMBLBo R4, 190 oBW (MERM 13.9mm, JLEHE
202mm) TEXARTFACEIOTCGEENLLDTCEHEOT, tnbOBRC L33 ERE L
DHMDELSF AR LELD LWL BED D, |

COFIRE T oREM I EHBKOA TN HEEBR™ (Plate 2-17, 18 M) w X 5
&, 668 2 793 mm/r 0 FEWC L AR T TR, BHEANTHRORTFTARE 784%, JhE
NTHETE414% CTHOC, EREEOBREV~ ' BPRWBEL vt -7 v 1) BEC
I, THEOBL ORI - AREHL YR BLPCREVWVHTAC X OTCELEBETES
598 mm icE L, tHEFHAECR M Imm OELEEHEES R LT RW, 0L
b iraftm (39°, 407 EoFENisk, RLOBEV~ tCAEFVWEEL ST HMTA
HOENR, RERBCAESSEDRTI5bDLE b5,

1-5 FXOBEEFEHFHIMIZIAEL ONMK

B0 % BB O K LI O MR ARHIZ & L AR Lo THE B HERBCAS RE
BERIEL T2 2R, E2CORRILPLEBEWLNTH S, RREMNER AR -
BHOEHERABCHLTBEV~, 8L vV P+ 7 VAREBFEHRREY LB
T35k Table 1-20 0 X 5 THOk, Ok 5o WEGHE x5tk OBFICOW
TREL DR b 55, T TRNMALBERTEZHERRECRET &
ROBAENE LTELOBER L Y B, FHEHERERLOMBY LOTEE,

BERBHOMEER L AT WD W TEEERAE (Table 1-12 ) £+ R
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BFE U~} (Table 1-4, 5 £ 8) » Of{%% Table 1-20 22 & #i \» T % % & Fig. 1-14, 15
D X5 THoT, BN ICE S LHAERTRERR, 7 R CRBEiiiRRs %o
MRT I FEDbL, COERCIBFTOMBEROFO L > Thok, HARMER T

E,: EFHHER AR OBRME (t/ha) :

E,: EFHHERARORBE (tha)

fow: FHBIBEV~—T (100 mm/hr)
E, ¥ fo, OMIBRE: r=—09999, HEAME: a=1% %R L1k,

C B, = 0.3505—0.2300 f, ., croeveeerereerenesneeasiaeiaaitee e 1.5.1)

SWE,—E,) = Yde = —0.00002 A
de = (Tho): 0.0008867; (Umo): 0.00296; (Tot): —0.003848

SEFEATHEICOWTE, E xR URBE, BE: b2HWsE, B 2 f,
DML : 7=—09989, HEAM: a=5% LR L,
log £ = 1.76966—0.00313879 f, 5 +--errverseivreeeersuersuesrenseenuns 1.5.2)
5k
E, = 58.8384 (1.007275"-.2)
S (Ey—Ep) = Tde = 0457432
de = (Tho): 0.003304 ; (Umo): 1.4675; (Tot): —1.013372

FOFA4 -2V AT AAy TREREHBROVFERIBEV ~ | & BYEFE
BERLOMRE, 1o T < TONBFHLZEFA LG Lo X 3 REFRNTEDLIN,
COWMED XD hEORBETE, BHoBALRT»ELoRZEERIMREV~ 1
CTERTHC LI EDT, TORo FHEHNTRAROHMSMEEREER CRTEY 1.78%,
Afﬂ&fnﬁﬁﬂm,@%%%f%kb%:a%f%&

16 EELENSEISEEEORK

A EORACHET S ABEHEACIE KL RE - B R EAE2 bR Tw 505,
REEBYONERABCRIETERNOBE ™ (Table 1-5A, BER) kb U 3
LWhohd o,

duF {2Vttt 44y TOERERARXBRMICET 25 FOEKMO 7 H#
R EH#ES AR (Table 1-12 £ 88) » BNi# 8 X ¢ 10 mm/day B EOWX B (Table
1-6a~d, 7Ta~d, Ba~d &) ¥ ¥ 2 »T4h% & Table 121 0k 51 5,

HRABHONTHR C 2, FRRAR: tha(E,) L RENE: mm (P)- WXH
B (N) L OBIRZEREN® L0 TRDTH DL, PF¥OLIRHEERRTERDb I
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5y .
w4 RBHICOWTR, ZADLOHBERIK (7, & EHERE (Ry..2) RYREE
THRE (V oo Vymp) 12, OF DX 5RO T, EMHOMNEREROMRE E) 2 &
FEOBANE (E,) 2 0% (BEv—E,=de) 30 ¥ 0 X 5 Thote,

Ypn = 07212 Yen = 0.5625
Yrp = 0.8579 RE,PN = 0.8618
b’Ep,N = 0.9426 b,EN,P = —0.1173
£, = 0.0005638 P—0.001920 N—0.1705 +--eccveeeeeeemeereessrsursaenns (1.6.1)

E,—FE,=de=—0060: Y, 140
0.006: Y, % 24EH

—0.042: Y, #34EH

0097: Y, E44EH

TV VKRB CR ELRA—0LBE2LB22¥DX 5 ThHoOR,

7oy = 09657 7 zx = 0.9630
rap = 0.8873 Ry,py = 09898
b zp v = —0.6494 Vzn,p = 1.6156
E, = —0.03054 P13.0379N—39.2227 «ererrriemmivissisiincinennnnens (1.6.2)
E,—E,= de=—4720: Y,
4106: Y,
0.550: Y
0.064: Y,

At 44y TRBH TR O¥D X 5 Thotk,

ey = 0.9916 7zn = 0.9705
rzp = 0.9312 Re py = 0.9999
E, = —0.01736 P+1.04899 N—=5.6129  -eoeeeeresiseisriniiaaieninenn, (1.6.3)
E,—E,= 4¢ =0001: Y,
0.000: v,
—0.001: Y,

Le#ioT, ZouRoREANCREREO N7 RONERARTRNEELHE
HEICXOTRD L, w03 42Ty ) CREROT RWEOREENAY  TEAK
BLiWAE G~8ENUEOBRELELTS) £t 44y Tk 0.021% KT o = c#
BEXHETCE T 2L TLS, 2O EIbA 44y TREHOL 5 %
HORMOHMMBER XL, BNEANOFHFCLE I AFIBEIRTORVEVI T
LBRRBEWzH T RS,



1-7 BREEX EFHROH@ERERE
For 42Vttt 1Ay TOERERARBRMO % E OfER & (Table 1-
12, 13; Fig. 1-6~10 £H) wow ik, HAEER CRERBHEZBC AT HR LV E
fE I vz b, fERECHT2RLOBEEL T 7 0RAF LA TH S, FHK
HIE 20 E ALK & o I O 4 BHE S R O BB Rk BRI 10 X DTN TR B,
Table 1-12 o ¢ §}732 i 8 © HBIREC (70,0) 1%
F T F A4 r,=—02799
T Vv v, = —05425
AP ARy T, = —09827
A b A4 Ay TRBEHMTRAERER 6% Kif) BAx b, E, B0 ~THR AR OFE
HERERE By By BHSEOREEE 52, EHERROMEE (H: g20m?
+kg/2ha) 110 ¥ OERFRRCHETE 5,
AP AAy TEBE#BO Y HRENERARE LT
By = 34417385657 [,  «-rerenvrrrsnssasesasasaerssassemsrcesrosiosisinnns (1.7.1)
Ey—Ey=de=(Y,): 549; (Y): 914; (Y,): —1.462
HEREAROERTEREZEL LT
E, = 876—0.02504E)  +++eeoereeerureucmeteeneeniniiiiiiai e 1.7.2)
 E—B,=de=(Yy): 20; (V)): 17; (V3): —37
k@Zﬁ@ﬁmﬁl?fib4$v7&%bﬁl®%ﬂkmtl5hﬁﬁkﬁﬂ%ﬁ®ﬁ
TR, 33~95% HROMETHER» DAY HIKS 5\ Ik AT #R» DEEROEHR
HRGREYEETHCLNTE S,

18 ffomELayrY—bELTRE

DECEGATF ARBBOBE T 5 huF AR (Fig. 2.1 8H) Tk 12~4 Ach
oty )~V EEIERZDNRD, Lvl, TOMACKEL#EBLR DD
Bi7u7 YRk oT, REMERNCEEZ ORFEHHEIFELTHT, IELS
HR—&ZC IO THEZORAKCTET TR & L THEFEY shics, kol
P R O ERBH Y T D HRD MO Wb L - K - LHRIE L KR Y
oR&AELIEOTNE,

CokoF 4 PERMEEREO No. I~8 KT 2HF L LBoMRKE, £X0&H
I 1 E DEA™ 1€ & 5 & FiR1 26~31 404 % H1C D \» T Table 1-22~24 0 & 5 T
% (Plate 1-6 %: ),
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BELHEIBORELBORK - B/ & £ 0 FEHREXEMEME 11 A~3A) &
Table 1-24 7 HHi\WC% 5 2, Fig. 1-16 0 L 5 B ARTR 2B/ LE, BIEIH
BAELERCRA LR A ESRETEEEME 11 A~3 ) wiigmap B &2 5
RN, CORPCHIBECEETILEE LTRFSOHE®, LERNOBERS
B EERELEHRTERLLOTEHS S,

ko A ERERER SRR OBIE No. 1, 2) 2B 5 EARoRIE No. 3,
4) OBATEYW L LB O T (Table 1-23) % Fig. 1-17 i &, T OREKIC 1S
b0, REMEHNORIECRERL D ELERERL, B304 3 A 10 0 OB
(Table 1-22b) ic X 5 &, FERIX No. 2 TRE{ T T4cm O PRIRIC R HL A R S ™,

& o F 4 RILE (No.5, 6) gl (No. 7, 8) iIc2 T, RAETRLMLRDOFE
(Table 1-23) # Fig. 1-18 ItifivCTh % &, BEEOAICH b Y i AW LERRI
ECRENT LA B, _

EPICH B X D ko L T 7 2 O & 7 X1 X B H oW AME L EL
AKOBENLBLEDDLRTWE R, BFLfAe 7 73E2FETI L LWL TRERMEE
BARZDHRBBTIAD p LTI Y 7 a7 )0 R0l HRME - KR
HEHNTOMER L I ARHENZRETORFERE LY RE{AG L THLIRCR DR
BL0E RS b, AR - EATE 2 B - EHEE LA ICERT < &R
EATVD,

19 BEEAORELET TRLOBE

HNTHBRETEEY Y - 4 | 4 dy THEMTR, &9 5 4 RBHEBEOT,
HH~5H®%§%@K@§i®@%@,ﬁk@Z&Bﬂkbo%tf,%%%t7ﬁﬁ
RIS AU & MR OBIR# 2~3 £ bico T Lb < T 2 % (Table 1-25), v/ Y&
B oBRPIC S 25T Fig. 1-19 ##wCa 5 2, BRESAKEEACERINSK
A B B S, '

TV IeA b 4Ay THBBOBREE T COCLTOMRRE 2R EKE L0
£+ ) OERIF No. 5 SE (Table 1-252) &4 } 4 4 v 7 ©EHI# No.5 NW, SE (Table

1-25b) 0 ZThHok, MEKROBABELIFIFOEARS, MEBATIHBCLS

Qe Lo T O°C i DHIRIC ETW 5 b T 5™, HF T 20 cm Tk Table 1-
25a, bk b &+ ~<TOC L RICfFEeinCTn THE X PSS LBFTE Lin ™A,
L L, Sl CRMECEARBEAZEN TR 21DTHLL Ay,

EY YA A Ay THRHO L DI, HETORESHE LEVE 2, A8 4
ﬁ%ﬂ0l5ﬁﬁﬁm®§iﬁﬁﬁﬁfé%%k<BNT,%i®§ﬁkﬂiﬁT#B&
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TRERBERD DD, BEETFEORMBRBITXTHEFR L4050, ELOBBELLRED
DI NHER LA BB EIOT, BEELTWEVEFRELRRCH LTAE AR
EHEEL LTV VLD,
 RBORETCHELTOARVELOBEV ~ 1, o~k brbBEREk
%4 00T, Table 1-26 C K XBHOM L ELOBRAMAE BT, A2 ) A CRBELET
THENDL M ORFHLEOBEV ~t HLbxic2ThH, L h/hIhoken, £+
DRFERCHLHEV I A YA AY T TRHEBLAZEDRVWBE V—~t ZRLTW
T, X THMBEABELLDBECEHRBLRLNTWD T LB briciDfk,

Freo~ick 3 e BBEAMENIOKTRELERNT 2/EAR, BEEOEI LM
EroMcaoMEERRs 5 LW EEFREZOWMAEY, HIEN O AEER (10!
cal/cm-sec-deg) 1%, ZE7 O #MEEE (0°C ¢l 5.33 %1078 cal/cm-sec-deg) © 2~3 i
BEINT, KO BREEE (499 X103 cal/cm-sec-deg) 3% @ 100 fFic bt & W5 HH
IEEHZBOWRD HbARTE, BAXEZLFURIFLHFROBRTEHED, 50w
R LEOEFRGFCNBT 2ibh b, Lrbk, EEERARELORED LIS
L BIE K OBEERCE W (4.6x10-%cal/cm-sec-deg) b T3,

¥ B LoBBE oW, FORNERBLEFAFOBEI LA THERKTLAD
N, YV OEEENEEL RO T 5 B80S JhiEE o KILERE OIS 2 b5
<, PEOkKLKBEHCEERFREERL WL 22D, LENOBERKOBENKRS
wo e, EEADRLPECHIEEERLARCEL bRARTRERDRVWETI O
BRI TR DT, WMl - V3K - bk - Jokix ¥ ORE LB Ok & R 2 LCH
AoERT - BT & AT BEDLR TS,

1-10 ary2Y—pbRLEIEEHEIEOREMR

ZAFRMARBO RN T, TV I LA P4 Ay TREFHAH (RARERE 180cm~
_%MM)K%6©T,%%%Dﬁﬁﬁw%ﬁDH$%%ﬁﬁﬂr4w~—%TLK%##b
BFRE TOR L OB A DIV s, &8+ 4 REHE ST (RAFEESS cm
~79cm) L 50T, XEHCHERR (BEOHFHRETE —15°~-18C) L &L
ERBEROBH LT WALBRECERINRTHS 20D, HIFERAN~40cm O
av 7 Yt @EH# (Table 1-24 58) Babhs, cOoRLBOHEMNE, TEKEOE
R BIMECRIBOBRELEARLAE LY 2K X ICEoC, HERLORMIN
BT WEFEHEDIODID Lz Twb Eng b,

LD P ONWT AT F AR 44 (1954~7) OBRAFESEEL N ERE O BE R
ﬂﬂ%ldﬂ%@ﬁ%ﬁmmiofbbﬁf&tacb,Of@l5mﬁit77©hb
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NY MR DR AR (5% KHE) BFHREZ DI,
BEHRATS 573X No. 5b Tk Eq: X0RAKFKE (cm), E.: XFHOoRAV
~ } (kg/ha) & OAEBRIK (rpm,) & Ew OWRHE: B, do¥ 0 @R EH R (Fig. 1-20
HHB) CEbLIND (FHoExE 10%),
75,5, = 0.998>0997 (HEANE: a=5%)
B = 6.434 F—139.085 «oveveeerarvremsimeemsineeeniinienesnreesseeeanns (1.10.1)
Ew—FE, = de=75kgha (Y): #1448
. —109 (Y,): E24H
— 15 (Yy): #B34H
HMAICS 57 #X No. 6b Tk, ko5 e E,: 2FOoHKHORA Y~ | (ke/
ha) x5 2, SO¥OERBEMRTE, oM HE: £, »#E (EHOME55%) +5C 2
KC& 5 (Fig 1-21 M),

By = 18789 Fy—B17.895 «rveeevrrtersneeersreesrirrersiseesssienasasneanns (1.10.2)
E—FE,= de = (Y)): —11
(Yy): 14
(V) —14

C0Xi, NYHROMNERAV -~ LLORAEEROBBRAKEL, HAME
Rz offa@Zsbhhvwe bit, EoHE L o#T LRI ot chbhs
ERACH UCHEL 7 7 0RBED LR TI W bbb, & CEkRNOKET
DHEBHENTHRPBHRC L BRTHEFERBEL A TEA»L 6 AHHETCRFELTNS
(B202-4, 5HM) ¢ L, REom kX 5Wik: SHHOELEOkOERE X
RESFBELT, BANTOFOEBHOSEKRO T HEFER A ICE bR T
(BbDEE LIS,
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Table 1-1.

Horonai, Tomakomai River Basin.

ENRINFES - 5 o > 4 RERHORLE

Slope Conditions of Study Plots at

19

Plot No Ground 1 Aspect \ Altitude | Gradient | Area Soil Vegetal
Cover & m | % (degree®) m® 'S.GHASGH Environment
- v Voleanic | natural
18* bare NE 85.5 58 31 (17.0) | 19.100 sand high forest
23 ” SW 84.3 55 28 (15.5) | 19.260 ” ”
8% ” NE 15.0 55 28 (15.5) | 19.280 ” coppice
! 4® ” SW 0.5 56 37.(20.8) | 18.760 7 ”
5v vegetal . NW 4.0 | 26 47 (25.0) | 9.083 ” ”
‘5D bare . NE 2.0 26 49 (26.0) 8.988 | ~#1.47 (1.06) ”
i : artificial
6 v vegetal | »  45.0 24 65 (83.0) 8.887 ” high forest
6b bare 7 47.0 26 64 (82.5) 8.434 {7 1.29 (1.08) ”
70 ” | SW 64.0 36 1 (17.0) | 19.120 ” coppice
f ) artificial
89 ” o 56.5 36 88 (21.0) | 18.680 K4 high forest
" * © : Supplemental study plot S.G.: Specific gravity
AS.G.: Apparent specific gravity
Table 1-2.  Slope Conditions of Study Plots at
Moshiri, Urya. River Basin.
ﬂﬁ%)llﬁi X2 aﬁiﬂs@%ﬁ:
Plot No. - Ground h Aspect Altltude Gradient | Area Soil Vegetal
1 Cover d° m 2% (degree’) m? |S.G.{(ASG.) Environment
1 v | vegetal | NES6 309 | 22(18.0) | 9.511 | light clay | eEgtable
2 b | bare ” 56 309 82 18.0) | 9,511 | 5 4 oo ”
3 v vegetal SE 43 323 28 (15.5) 9.686 | light clay | grass field
: clay
4 b bare ” 43 328 28 (15.5) 9.636 | 5 54 (0.98) ”
Table 1-3. Slope Conditions of Study plots at
Otoineppu, Teshio River Basin.
RN - & b4 2y THBRIOEH
. - ‘
Ground ATes Gradient | Area Soil Vegetal
Plot No. Aspect Altitude l ;
Cover d° m % (degree’) m® |S.G.(AS.G.)| Environment
10 bare SE 19 64 87(41.0) | 7.547 | silty clay | nataral
2 vegetal 7 10 64 87(41.0) 7.5647 | » loam ”
8 bare s 10 64 s440.0) | 7.660 | SeF Sy, ”
4 & ” ” 8 64 81(89.0) 7.771 | silty clay ”
58 % NW 3 62 10045.0) | 7.070 | Eravely "
68 ” 7 8 62 100(45.0) 7.070 ” ”
7 o r 8 66 81(89.0) | T.77L| 5 49'1 19) ”
8 vegetal 7 6 66 87(41.0) 7.547 | clay loam ”




Table 1-4. Infiltration-rates (mm/hr) on Study Plot at
Horonai and Moshiri (using Musgrave’s Cylinder).

tur4EEVVRRHMOBREL —~ b (v 25 v~ TBHEET L 5 mm/hr)

Time in Minute
2| 18| 2¢ | 80| 3

Water-
shed; Plot

Cover

R ) : _ |
type | U | & | & 2| 4| 50| g | fo | Date

Tho. & Veg 6540 4942 4450} 3309, 2941 2838 2775 2049 2306 2814 2218 2177 2236}X1, 20756

” 1272, 1269 1630, 1500° 1419 1331 1386 1229‘ 1185; 1220 1260 1270 1250, ~
| Mean 8906 3106. 3040‘ 2405 2180{ 85 2080 1689\ 1745 1767 1789 1724 1743
Tho, 5 ' Bare 6600 2700' 2140 1850: 1580 1400 1480 1500 1340‘ 1800 1230 1170 1283 X1, 20°56
” 5400 2801 1788 1107 824 760 723‘ 705 672 628 581 553 686 @~
Mean, 6000 2500‘ 1939 1478 1202 1080 1101 1102 1006, 962 905 862 910

Tho. 6 | Veg | 2058 903 730 757 T8 756 740 740 720 618 615 600 611%I, 2056

Tho. 6 |Bare 1302 962 796 581 500 612 505 469 456 337 310 369 859X, 20'56
Umo 1 | Veg | 1140 699 584 380 429

|
|
‘ ; : ; 5 | i
| 420 %o sz 5 se0 w8 8w 847X, 2256
# | 912 869 680, 586 509
Mean 1006 784 632 483 469

502 452 482 418 893 373 350 3{7{‘3 7

461 411 297 396' 381 863 385
Umo 2 | Bare 533' 899 164 161' 154 147. 144 136 141 189 185 180 ﬁz IX, 22'56
”

|

” 899 170 156 149 185 186 126 128 116 114 111
\
|

Mean 531: 399 167 158i 152, 141 140 181 134 128 126 120 125

Umo 8 Veg 1566 972 816 740 673 636 644 622 577 552 536 507, B532IX, 2256
” 11444 828 684 530 568 883 842 802 243 289 281 204 241
Meanw 1505 900, 750 635 621 487 498 462 410I 420, 384 365 387‘
: ; : | ; i i :
Umo 4 | Bare | 1542 807 660 533‘ 441 393 382 ‘ 316 802 313 294 B803IX, 22’56
” | 684 432 276 262 260 2838 2% 228/ 223 212 202 200 206 »~
Mean 1113 620 463 397\ 851 313 304 282‘ 269 257 257 247 254

Table 1-5. Infiltration-rates (mm/hr) on Study Plot at
Otoineppu (unsing Musgrave’s Cylinder).

b4 iy THBRHOBEL — b mm/hr

Water- | Cover |~
shed, Plot| type

 Time in mlnute

36’

1% % 6 127 | 18/ fe Date

42"48’ 54"60"

i i ! | i
Tot. 2 | Veg ‘ 4486 2863 2696 2432 2525| 1854 1646 1428 1087 1153‘ 1187 1167, 1162V, 29'57
» " 2660' 1500, 1414 1436| 1339) 1808 1267 1179 1121, 1108 1147 1052 1102  ~
# | 666 807 726 649 601 596 606 600 637 651 600 599 617‘Vll, 20°656
Mean' 2587 1725 1612 1506; 1488 1258 1178 1067 . 948} 967, 961 939

Tot. 8 | Bare | 800 402 453 430 486| 628 418 884 488 482 425 407 438V 28’57
# | 267 218 263 286 218 207 227 219 186 198 198 284 208 #

» | 507 815 228 197 189 163 110 93 92\ 89 90 83 87TV, 1966
Mean 525 330 316 288 298 209 252 282 289 255 238 241 245

! i i ; ! : ;
Tot. 7 | Bare | 2011 1754 1647 1924 960| 1141 920 808 776 798| 656 624 669/IX, 26'56

” | 10201 597 B76 500, 492/ 504 478 896 414 852 372 368 364‘V 29’67

” . 810, 665 578 858 288 243 218 192 170: 162 174 178 171 Vi, 21'56
” 295 278 214 167 141 142 ‘151 180 116 183 124 119I 125 vV, 2057
” 820 105 91 8 T8 TI. 65 76 6l 58‘ 65 VI, 18'56
” 516 844 272 96 93 83 60 68 68 64 61 62 ' 621X, 26’66

Mern| 980 7256 601 408 3844/ 867 318 218 268 253 241 235(1 243

Tot. 8 | Veg | 1650 825 1074 1055 899 1000 969 982 915( 910 887 881 893V,29’57
#1000 549 480 500 617 504 479 b5I7 483 477 472 485 475 «
” 992 879 560 575 498 484 467 461 452 481 443 485 4B7VH, 21’66
» 1116 928 798 483 507 420 476 454 440 443 487 418 488 #
» 12000 740 679 299, 388 320 291 215 274 289 258 246 261X, 2556
» 836 264 220 132 109 94 89 88 82 8 88 8 81 «
Mean| 1049 698 635 507 495 472 462 444 4411 439 481 425 431
‘ : ! ‘ i i : : !
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Table 1-6a. Some Climatic Factors at Horonai,
Tomakomai River Basin (1954~55).

FnF 4 R ORE

. Air Temperature (0.1°C) | Precipitation (0.1 mm) Snow Cover (cm)
Year Month | yoan ‘ lﬁz?: lﬁi’:‘ ' Total i'Max/day‘ Date Max. 1 Min. ‘
1954 VI 108 163 120 784 240 | 20 — —
Vi 151 206 112 978 540 28 — —
U 191 248 | 157 | 2066 440 5 — —
IX 165 | 227 | 105 922 178 6 — —
X 66 49 | -1 1447 275 16 — —
x| 18 01 | 57 225 215 1 — =
Summer » 694 1089 486 6421 (540) | vI. 28 — —
1954 x| —40 76 | —95 s 102 3 0
1955 I =75 | —18 | —M47 635 192 .9 45 0
I —49 2 | —127 | - 1285 285 28 58 2
i ~11 29 | —70 649 379 22 79 40
v 51 01 | —15 457 | - 159 25 42 0
v 91 142 53 2033 810 30 0
Winter b3 —38 387 | —401 5814 @79) | wW. 22 (79) (40)
Annual S| el | x| % | W Gl | w23 | @ | @
Table 1-6 b. Ditto (1955~56). @ &
_Air Temperatare (0.1C) | Precipitation (0.1mm) __|Snow Cover (en]_
Year Month Mean { Iﬁi‘? Nléﬁf‘ln Total i Max/day } Date i _I\{ax. \ Min.
11956 Vi 156 - 200 105 1265 278 2 — —
i 227 263 190 | 1662 788 28 1 — —
W 285 265 | 205 | 2446 807 20| — | -
X 172 219 128 1576 597 7 — —
X 111 162 64 2544 503 8 — b =
, X 28 8 | —87 849 258 14 5 0
Summer » 928 1195 650 11842 807) | w. 20 {15) 0)
1955 il —6 46 | —59 547 200 21 27 0
1956 I —617 —20 | —144 — — — 28 i}
i —60 —20 | —135 - — — 49 11
m —15 16 | —65 — — — 61
™ 30 76 | —25 923 412 17 — 0
v % 143 25 47 365 7 — —
Winter > | —22 241 | —393 (2217) 412) | w. 17 (61) amn
Annual b 906 1486 257 | (18559) 807) | wi. 2 {61) amn




Table

1-6 c.

v 4 HERH O KB

Ditto (1956~ 57).

Air Temperature (0.1°C) ___ Precipitation (0.1mm)  |Snow Cover (:m)
Year Month | ypoan i IKIJ‘:‘;‘:} lx‘[ﬁin Total L Max/day { Date max. | min.
1956 Vi 121 147 90 2215 650 6 — —
I 149 168 | 184 1762 258 7 — —
I 146 181 | 1 75 401 19 — —
X 156 207 103 877 481 26 — —
X | 18 164 | 56 1266 508 10 — —
bl 33 80 | —19 1725 744 28 8 0
Summer » 718 [ 942 1 475 8620 (744) | x. 28 @) ‘ (0)
1956 XI —84 —14 | —182 310 180 8 0
1957 I —96 -31 | —164 - — — 0
T | —104 —84 | —181 - - - - -
b —72 —24 | —184 — — — a7 —
W -2 56 | —65 672 854 21 25 0
v 127 154 60 1025 429 a1 — —
Winter > | —231 107 | —516 (2007) 429) | v. 21
Annual > | 487 . 1049 | —141 | (10627 44 | w. 28
Table 1-6d. Numbers of Day with precipitation
at Horonai (19568~57).
kw4 ORKBEK
S - Rain-fall ,
¥L“10§~¥<20mm | 0=~<30mm |  80=~<40mm =40 mm
Yeur53 54 55 |56 |58 54 |55 |56 |58 |54 65 (66 58 |54 55 |56
Month ™. | ~54 ~b§ ~56 ~57 ~54t ~56| ~56] ~B7| ~54) ~56 ~56\ ~B7| ~54 ~B5| ~56 ~BT
VI 2| 2| 4| 4| 2| 2] 2| ol o of o] ol o] o 2| 2
W o 1! 2] 8] o] 1 ‘ o 4) 1| o] 1, o] 2| 1| 1] o
i 1l s 4| 2| 1] 8] o of ol o ol ol ol 1, 4| 1
X o, 8, 1. 1| of o/ 8| ol o of of oI 1| ol 1| 1
X 2| el 5/ 1| of 8| 8/ 1| 1| o] of o 1| o 1| 1
Xt 2! o o 1/ o 1, 2| 1] of of of o] of o, o| 2
Summer X 7| 17| 16| 11| 8} 10| 10| 6| 2| o 1| o| 4! 2| 9| 7
w | oo 1 ’ ol 2/ ol of 1| ol 1] of o] ol 1| o] o] o
I 1| 8 —| —| o] o — —| o, ol —f —| o o —| —
o 2 8| —| —| o 2| —| —| ol o —| —| 1] o] —| —
m il oy — —| o 1, —| —| 0o 1}, —| —| o of —| —
W 8| 2| 8| 1| o/ o of of of of of 1| 1| o 1| ¢
v 2, 5| 1| 2{ 2/ 2| o 1| of 2| 1| ol o o] of 1
Winter S| 9| 14| (4| ®| 2| 65| M| W, 1) 8 | ] 8| o] M| @
Annual | 16| 1|20 e | 5| slay| @] 3| 3| @] | 7| 2fu0]| @




Table 1-7a. Some Climatic factors at Moshiri,
Uryt River Basin (1954~55).

= v ) RBRHOKE

_ Air Temperature (0.1°C) | Precipitation (0,1 mm) Snow Cover (cm)
Year Mont}h Mean l\hdie:;(r.l 1\16181?111 Total \ Max/day | Date Max. Min.
1954 Vi 127 240 59 60 30 4,5 — —
w o 1® 260 97 990 290 29 — —
i 192 250 152 2300 470 28 — —
X | 173 217 1 890 250 25 — —
X 54 119 0 730 120 29 — —
Summer P 718 1086 | 418 4970 (470) | w, 28 — —

(i —383 46 | —66 220 100 8 50
XI —64 1| —99 280 | 180 2 70 0
1955 1 | -—161 —40 | —218 T I B — 125 50
' I | —106 —10 | —161 — — 1 = 150 110
m | —50 39 | —111 | 190 | 140 18 | % | 130
v 46 76 | —36 740 350 9 140 30
v 123 170 23 680 190 13 2 0
Winter > | —245 282 | —663 (2060) @50) | w, 9 | {180) | (130)
Annual » 413 | 1368 t—245 ‘ (7080) \ @) | w, 28 | (180 | (180

Table 1-7b. Ditto (1956~56]. A Lk

Air Temperature 0.1°C) | Precipitation (0.1 mm) Snow Cover (cm)
Year | Month | yopy | Mean | Mean i Total |Maxday | Date | Max. | Min.
1955 VI 87 | 247 88 J 1040 240 | 90,25 — -
|l w 262 3% | 170 ‘ 9870° 960 ° 4] — -
I 231 254 159 5230 1860 18 — —
X 136 192 8T | 8% 300 17 — —
X 61 118 l —28 | 2950 | . 480 9 | 21 0
Summer | X i 1188 486 | 12980 (1860) | wm, 18 @ | o
1965 u -7 4 j ~45 | mo | 300 6 | 35 0
bt | —45 81 | —91 200 | 160 6 75 15
1956 I —108 12 | —302 3416 787 29 145 63
o o -102 | 10 | —335 2004 438 11 223 142
bl —55 87 | —336 906 163 16 215 m
W 22 161 | —36 1450 372 16 180 45
; v it M | 1 469 134 6 | 40 0
Winter > | 178 639 |—1152 | . 9285 (737) I,2 | (223 | JITD)
Annual } b 4 599 | 1777 | —666 | 22265 | (1360) | wn, 18 ’ @29 | {17




Table 1-7 c.  Ditto (1956 ~57).
= v Y BB O KB

) Air Temperature (0.1°C) | Precipitation (0.1 mm) " | Snow Cover (cm)

Year Month | 37000 ] 1\1%:3;.1 1\1/\11?3:[1 Total | Nax/day | Date | Max. | Min.

1956 Vi 144 185 67 984 291 5 - 0

Vi 176 217 133 1149 188 23 — —

it 170 203 126 1871 371 13 — —

X 162 201 83 831 157 2 — —

X 86 141 8 1356 282 9 8 0

Summer p)) 738 947 417 6141 871 | wi, 13 3 0)

1956 bl -7 135 | —204 3076 574 15 104 0

X1 —904 14 | —307 2738 273 17 | 195 | 104

1957 I —114 24 | —344 1661 218 9 220 175

o | —-116 —13 | —348 1488 243 18 245 189

bil§ —74 66 | —132 1312 384 31 227 205

w 25 136 | —63 920 144 1| 288 |

v 90 256 K 533 114 12 72 0

Winter > | —289 618 |—1391 11728 574) | x1, 16 | 245) | (205)

Anngal | - 449 .| 1565 1 —~974 } 17869 ~ 574) | x1, 15 | (246) | [205)

Table 1-7d. Numbers of Day with Precipitation
-at Moshiri (19563 ~57).
= v Y RBRIBOREK B

S~ " Rainfall - -
| 10=~<20mm 20=~ <80 mm 30=~<40mm | = =40mm

T o I I L e
oth ™ | ~54| ~55| ~56| ~57 ~b4 ~B6 ~56 ~57 54 55| ~56] ~57) ~54] ~55/ ~56 ~57
Vi 4/ 0| 8, 2| of o0 2| 1| oy o| o] ol ol ol ol o.
VI 83| 2 2, 4| o| 3| 1| o 2| o] 1| o| 1! ol 8| o
Wi 3| 4 -6, 38 1| 1| o 8] 1| 1| of 1! 2 2| 4| o
X 8| 1, 1| 5| o| 2| 2| o| of o| 1| o| of o ol o
X 2| 1| 5, 41 o, o 4, 2| o o| 2| ol ol ol 1{ o
Summer 3\ 15| 8| 17| 18, 1| 6| 9| 61 3| 1| 4| 1| 8] 2| 8| o
u 11| 8, 6| 5| 1| o 2] 1| 1| . 0l o} o] of o] ol 2
X 8/ 5 1| 9| o 2! ol 4| of o| o| 0| o/ o| ol o

T 1) 6| —| 8| o0, ol —| 1y 1| of —| o o ol —| o
i 2| 7| —i~5| 2| 1| —{ 1| o] 1] —| o] o/ o —!| o
m 2| 9| —| 2] o o —! o o o —| 1! o o —| o
v 1| 2y —| 8| 1f 0| —| o 0| 1| —]| o] ol ol —| o
v 2 2| 1/ 1, o o| o/ o/l ol of ol ol of ol o] o
Wintet 3 27| 34 -8 | 28] 4| 8| @! 7| 2| 2! @| 1| o| o ! 2
Anngal 3 42]42{(25) 46 5] 9\(11)[131 5]»3‘(4)\ 2] ) 2}‘(8)}. 2



Table 1-8a.

* b4 kv THRBRHOKE

Some Climatic factors at Otoineppu,
Teshio River Basin (1954~55).

v - ~_ Air Temperature (0.1°C) Precpitation (0.1 mm) Max. Snow
Year Month Mean l\&:axr‘l ! Iffiif’ Total ' Max/day | Date | Cover (cm)
1954 v 121 201 a 4 | e 30 —

i 148 212 84 1098 ’ 30 28 -

! 186 228 144 1601 272 3 —

X 174 220 127 1327 420 26 —

X 76 132 20 1349 320 23 —

Summer p) 705 993 416 5524 {430) | wi, 28 —

1954 u 9 64 | —d 784 140 14 —

bt —27 —4 —49 2005 280 —

1955 T —108 —56 —~162 1408 229 118

o —74 —12 —136 2080 427 21 168

n —36 11 —83 1432 207 13 70

. v 20 60 —20 1166 400 8 118

v 86 133 39 832 230 7 —

Winter » —130 197 —457 9657 @29 | m, 21 (170)

Annual > 575 1190 ' —41 . - 15181 @30) 1 Vi, 28 ‘ [T70)
Table 1-8b. Ditto (1955~56). B

Air Temperature (0.1'C] __ Precipitation (0.1mm) Max. Snow

Year Month Mean | %Z‘;‘f ] h&??‘n Total \ Max/Day ) Date Cover (cm)

- 1955 v 146 201 91 1455 280 19 —

VI 220 273 167 2972 974 n —

Vil 202 244 160 3783 877 30 —

X 136 185 87 1163 220 18 —

; X 88 132 4 2671 4617 8 —

“Summer b)) 792 1035 549 11994 o714 | w, 11 —

1965 bl 20 53 —22 2266 331 30 24

bl --83 2 —67 2575 368 78

1956 I —96 —85 —108 2183 191 189

L —96 —46 —146 2289 436 11 200

bl —53 10 —115 1241 178 1 220

™ 86 85 —12 765 210 17 158

v 128 199 47 502 153 6 -

Winter ) —99 218 | —423 | 11821 @ | u, 1 200)

Annual p] 693 1258 126 23815 (974) | wi, 11 {200)




Table 1-8c. Ditto (1956~57).
X M4 &y THEBHORE

Air Temperature (0.1°C) |  Precipitation (0.1 mm) Max. Snow
Year Month | Mean ‘ lﬁza;n l %ﬁ?’n Total |Max/Day| Date | Cover (cm)
1956 VI 128 186 70 1084 250 5 —
i 167 210 123 1008 283 7 —
v 174 211 187 2100 334 3 —
X 160 215 104 748 171 25 —
b:d 9% 149 41 1266 284 9 —
Summer b3 722 | 971 475 6206 @4) | w, 8 —
1956 X 5 33 —24 2547 232 17 100
X1 —81 —30 —132 1920 241 4 142
1957 I —101 —47 —156 1105 139 9 162
i —97 —43 —151 1119 148 18 220
51 —74 —% —122 874 137 8 225
v 37 78 -3 585 180 | 8 192
v 121 206 36 742 195 21 |* —
Winter by —190 172 °| —552 8892 @4l) | =, 4 {225)
Annual D> 532 1443 | —127 15098 (384) | w, 3 225) -

Table 1-8d. Numbers of Day with Precipitation at Otoineppu (1954 ~57).
’ F b4 dy TRBHOMRENK

‘

\ " Rainfall
0=~<20mm | 20=~<80mm | 30=~<40mm 240 tom

Year | 54 | 55 | 56 | 54 | 55 | 56 | 54 | 55 | 56 | B4 | 55 | 66
Month 2 v | 2 ) 2 ) 2 2 2 2 |2
55 | 56 | 57 | 55 | 56 | 57 | 55 | 56 | 57 | 55 | 56 | 67

i o 3| 8 0| 38| 1] 0 0o, 0] o of o

it o ol 2] 2| o| 1] o] 1| o 1| 41 o

it 4| 1| 51 3| o 2| o] o 2| o| 6 o

X 1] 4| 2] 2 1] 0] of o o 1| of o

X 4 | 10 3 0 2 2 1 0 0 0 110
Summer 3} 9 18 16 7 6 6 1 1 | 2 2 11 -0
X 3! 5| 4 0| 2 51 0| 1| 0| o] o o

X1 2| 7| 6| 38| 8/ 1] 0] 1| 0| 0 o0/ 0

1 7! 8! 8/ 1] ol o 0] 0ol ol o o o

I 4| 4 5| 1, 8, 0| o] 0] 0| 1| 1] o0

Tt 4| 5 8| 2| 0| o 0ol o] 0 o] ol o

w 2/ 2| 2| 0|l 1, 0, 0| 0o o 1| ol o

v 3| 8| 38! 1] 0o| 0o o] 0] 0| 0| 0] 0
Winter 3 25 | 84 | 26| 8| 9| 6| ol 2| 0| 2] 1] o
Anmual = |8 | g2 4 |15 | 2| 1] 8] 2| 4|12] 0




Table 1-9a. Vegetation on Study Plot, No. 5v, at Horonai.

sk wF 4 No. bv, REX DA

Herbs

@Artemisia montana PAMPAN.

©Sonchus brachyotis DC.

@Caiem breviculmis R. Br.

(©Anaphalis margaritaces BENTH. et HOOK. fil. |
Polygonum longisetum DE BRUYN
Agrimonia pilosa LEDEB.
Ranunculus ternatus THUNB.

©Commelina communis LINN.

Woody Plants
@Aralia elata SEEMANN
Carpinus cordate BLUME
©Rubus Idaeus LINN. var. aculeatissimus C. A. MEY.
Tilia japonica SIMONKAT
Acer Mono MAXIM.
Salixz Bakko KIMURA
Euonymus Sieboldianus BLUME
Alnus hirsuta TURCZ.
Ulmus Davidiana PLANCH. var. japonice NAKAI
Betuia platyphylla SUKATCHEV var. japonica HARA
Fravinus mandshurica RUPR. var. japonica MAXIM.
Morus bombycis KOIDZ.
Prunus Sargentii REHDER
Phellodendron amurense RUPR.
Sorbus alnifolia C. KocH
Syringa reticulata HARA
Spiraea salicifolia LINN.

(: Natual invasion plants on bare plots 6b.

NTHEBRIX bb. ~DB AR

Table 1-9b. Ditto, No. 6v.
Fl.E No. 6v. HBRX Ok

Herbs
Tiarella polyphkylla D. DON.

Artemisia montana PAMPAN.
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Herbs
@Sonchus brachyotis DC.
©Viola grypoceras A. GRAY
Pilea mongolica WEDDELL
©Dryopteris crassirhizoma NAKAI
Impatiens nt)ll'ijtangere LINN.
©Pachysandra terminalis SIEB. et ZUCC.
©Anaphalis margaritacea BENTH. et HOOK. fil.

©Plantago lanceolata LINN,

Woody Plants
Picea excelsa LINK.

Rhus ambigua LAVALLEE, ex DIPPEL

Pravinus mandshurica RUPR. var. japonica MAXIM.

Euonymus Sieboldianus BLUME
Carpinus cordate. BLUME
Kalopanazx septemlobus KOIDZ.
©Acer Mono MAXIM.
Aralia elata SEEMANN
Morus bombycis KOIDZ.
Magnolia obovatea THUNBERG
Saliz Bakko KIMURA
Betula platyphylla SUKATCHEV var. japonica HARA
Fraxinus Sieboldiana BLUME
Acanthopanax divaricatus SEEMANN
Sorbus commixta HEDL.
Tilia japonica SIMONKAI
(@Hydrangea Petiolaris SIEB. et ZUCC.
Sorbus alnifolia C. KOCH
(@ Rubus Idaeus LINN. var. aculeatissimus C. A. MEY.
Alnus hirsuta TURCZ.
Picrasma quassioides BEl.\IN.
Phellodendron amurense RUPR.

©®: Natural invasion plants on bare plot 6 b.
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Table 1-10a. Vegetation on Study Plot, No. 1v, at Moshiri.

=) No. 1v. RBROHLE

Herbs
Sasa palmata NAKAL
Eupatorium Glehni FR. SCHM., ex TRAUTV.
(Rumex Acetosella LLINN.
@Polygonum aviculare LINN.
Cephalonoplos setosum KITAM.
©Sonchus brachyotis DC.
©Polygonum sachalinense FR. SCHM.
Viola grypocerus A. GRAY
(& Leibnitzic Anandria NAKAI
Isodon inflexus KUuDO

(©Artemisia montana PAMPAN.

Woody Plants

©@Rubus Idaeus LINN. var. aculeatissimus C. A. MEY.
Hydrangea paniculata SIEBOLD.
Betula platyphylla SUKATCHEV var. japonice HARA

©: Natural invasion plants on bare plot 2b.

Table 1-10b. Ditto, No. 8v.
AL No. 8v. HEEBX Ok

Herbs

©Sasa palmate NAKAL

(©Phleum pratense LINN.

©Artemisia montane PAMPAN.
Senecio cannabifolius LESS.

©Chenopodi‘um album LINN. var. centrorubrum MAKINO

©OTaraxacum hondoense NAKAI, ex H. KoiDz.
Cephalonoplos setosum KITAM.

©Poa annua LINN,

Sonchus brachyotis DC.

Woody Plants

©Rubus Idaeus LINN. var. aculeatissimus C. A. MEY.

Sambucus Sieboldiana BLUME. ex GRAEBNER var. Migquelit HARA

©: Natural invasion plants on bare plot 4b.

w4y

IYyNEe =z FY

b £ 2 4 N

N R

I ERIVRTHE

NF DAY F
* A4 5 K
2FVFRAZ VYV
rrHE Y Y
oo v N

= Vv oa = ¥

= J 4 F T
J 0 9w F

O A BV

7 R 4 ¥ W
FTFXF7OHY
= J a £ ¥

Ny T

s #H Vi

Ja R R

TS FVRTH I

ARXA S HEET

NF v E T F

= A F T



Table 1~-11a. Vegetation on Study Plot, No. 2v, at Otoineppu.

4 b4 4w 7 No. 2v. HBRX OREE

Herbs

Chloranthus japonicus SIEB.
(®Laportea bulbifera WEDDELL
©@Cacalia hastata LINN.

Schizophragma hydrangeoides SIEB. et ZUCC.

Cardamine leucantha O. E. SCHULZ
(©Polygonum sachalinense FR. SCHM.

Alliuwm Victorialis LINN, var. platyphyllum MAKINO

Sasa palmata NAKAL

(©Cephalonoplos setosum KITAM.

Woody plants
Rhus ambigua LAVALLEF, ex DIPPEL
Quercus mongolica FISCHER. var. grosseserrata REHD. et WILS.
Hydrangea petiolaris SIEB. et Zucc.
Tilia japonica SIMONAI
Acer Mono MAXIM.
Euonymus Sieboldianus BLUME
Ulmus Davidiana PLANCH. var. japonica NAKAIL
Actinidia Polygama MAXIM.
©Vitis Coignetiae PULLIAT.
E'uonymus oxyphyllus MIQ.
Symplocos chinensis DRUCE forma pilosa OHWI

Tilia Maximowicziana SHIRASAWA

©: Natural invasion plants on bare plot 3 b.
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Table 1-11b. Ditto, No. 8v.

L No. 8v. REAX O

Herbs

Cacalia hastata LINN.

Rumokra Standishii CHING.

Senecio cannabifolius LESS.

Polystichum tripteron PRESL.

(®@Laportea bulbifera WEDDELL
(SImpatiens noli-tangere LINN. .

Bupatorium Glehni FR. SCHM., ex TRAUTV.
(®Adenocaulon himalaicum EDGEW.
(@Aralia cordata THUNB.
©Cacalia auriculata DC.

Cayratia japonica GAGN.
©@Heracleum Moellendorffii HANCE
(©Astilbe Thunbergii M1Q. var. congesta H. BOISS.
®Anemone flaccida FR. SCHM.

G Erythronium japonicum DECNE,

Petasites japonicus MAXIM. var. giganteus HORT., ex NICHOLS.

Anemone yezoensis KOIDZ.

Woody Plants
Hydrangea macrophylla SERINGE var. acuminata MAKINO
Viburnum furcatum BLUME

Tilia japonica SIMONKAI

©: Natural invasion plants on bare plot 7b.
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Table 1-12. Er:osiqn Losses from Study Plot (in g/10 m® = kg/ha)
MwH B AR H®H OBE
1st Year | 2nd Year | 8rd Year | 4th Year | Years |Annual Annual Sum Semiannual Sum| Years
Plot No. Sum | mean ’ Sum
Watershed V1’68~ V'54 | VI’54~ V65| VI'55~ V’56 | VI'66~ V57 VI’E%N vi's3~ | Y¢ Y5 Y4 [Summer Winter | 5o
&cover | v x| s W| S W, S W V87| V57 . VI'Bd~ VBT VI'54~ V757 VBT
[
5 vegetal 47 15l 31 9 13 9 i 2 138 38, 40 22 9 51 20 71
5 bare 145, 1000 154 48 396 239 3256, 146 1553, 388 202 635 471 87156 433 1308
Horonai, .
' 6v. 82 17 20 6 41 3 8 2 165 41 26 80 10 69 a6
Tomakomai .
6 b. 65 32 128 6| 3817 34 407 27 1016 254 134 851 484 852 67, 919
Sum 289 164 833 69 767 821 747 177 2867 179 402 1088 924 18471 567 2414
1v. 1583 39 82 6 21 a3 29 25 1818, 454 88 54 54 132 64 196
2 b. 3696 881 2365 40| 41271) 141 23636) 2248 73485 18371 2405 41412 25884 67272 2429 69701
Moshiri, )
3w 53 52‘ 61 6 20 75 48 5 820 80 67 95 53 129 86} 215
Uryi :
4b. 436 46 839 21) 82998 166) 12443 10542 56986/ 14247 360, 83159 22985 45775] 10720 56504
Sum 5768 225 2847 73| 74305/ 415 86156 12820 132609 8288 2920 74720 48976, 118808 13308 126616
2v. — — 257 15 16) 134 148 139 709 236 272 160, 287 421 © 288 709
3 b. ] — — 6996 61 3764 1649 12877 2859, 27706 9235 70572 5413 15236/ 23637 4069 27706
Otoineppu,
8 v. — — 276 57| 99 7 81 19 539 180 100, 456 83‘ 539
Teshio
Tb. — —i 2477 2100 18911] 1134/ 2589 205 27416 9139 4577; 20045 2794] 23977 3439£ 27416
Sum ; — —| 10006| 2233 22790 2924 15695 2722i 56370 4698 12239‘ 25714 18417 48491 78795 56370
| . 1
* 8: Summer~Autumn season EFKAH

W: Winter~Spring season &%

44



Table 1-13. Variation of Erosion Losses (in per milli)

FEREBRBOEH %

2nd Year 3rd Year 4th Year Sum Annual Semiannual
Watershed lgoé No. : - V1’54 ~
over | g W s w 8 W VB Y | Yo | Y, |Summer|Winter
5 vegetal 437 127 188 127 098 028 1000 564 310 126 718 282
Horonai, 6v. 172 052 354 336 069 017 1000 224 690 086 595 405
Tomakomai | © Pare 118 037 303 183 248 111 1000 165 486 359 669 331
6 b. 139 007 345 | 037 443 029 1000 146 382 472 927 073
[ vegetal 278 080 289 257 030 021 1000 353 546 101 642 358
Sum ! bavre 126 024 320 125 328 077 1000 150 445 405 774 226
lSum 188 029 318 133 309 078 1000 167 451 382 765 235
1v. 418 081 107 168 148 128 1000 449 275 276 673 327
Moshiri, 3v. 284 028 093 349 223 023 1000 312 442 246 600 400
Uryd 2b. 034 001 592 002 339 032 1000 035 594 371 965 085
4b. 006 001 584 003 220 186 1000 007 587 406 810 190
vegetal 348 029 100 263 187 078 1000 877 363 260 635 365
Sum|{ bare 021 001 588 002 286 102 1000 022 590 388 895 105
sum 023 001 587 003 285 101 1000 024 590 236 895 105
2v. 362 021 023 189 209 196 1000 " 383 212 405 594 406
Otoineppu, | 8v. 512 106 184 013 150 035 1000 618 197 185 846 154
Teshio 3 b. 252 002 136 060 465 085 1000 254 196 650 853 147
) Th. 090 077 690 041 094 008 1000 167 731 102 874 126
t vegetal 427 058 092 113 183 127 1000 485 206 310 702 298
Sum |\ bare 172 039 411 050 281 047 1000 211 461 828 864 136
] sum 178 040 404 052 278 048 1000 218 456 326 860 140
vegetal 894 053 114 161 174 104 1000 - 447 275 278 682 318
Total Sum | bare 063 012 532 018 285 085 1000 080 550 370 885 115
l sum 071 013 528 020 283 085 1000 084 548 368 832 118




Table 1-14. Depths (mm) of Slope Soil Erosion on
Study Plot at Horonai (June ’58~May ’57).

04 RRMOMNTERE

Study 1st Year 2nd Year 8rd Year 4th Year Sum Meaﬁ
Plot No. | g W S w S W S w
*4q 2 48 0 13 ol o 2 +69
Ibare | « 4| _g| —o| -21| -5| -1 —a8| -s7| —155 121
+6 4 0 2 12 8 7 12| +51
Zbare | _g| _u| -26| -2| -12| -15, -4 -of -ue| | B4
+0 10 32 9 0 9 0 o} -+60
8bare | 4o _4| 9| —1| -34| -17| —b2 —35| —161| | 1105l
+4 8 111 16 167 39 37 67 | 449
4bare | _og| | -22| -o| -18| -41| -0| -o| —135 |2?%]
43 0 20 58 0 8 0 o| -89
5 bare —8| —20| -39 —0| —49| -—25| —s9| —22| —202| ! 1455l
+0 17 33 50 7 29 4 0| -+140
6bare |\ _og| 0| —o| —o| -18| —o0o| —36 —18| —o5 | 1Tl
+2 15 5 7 3 27 14 8| 81
Toare | _o0| _o| -—s5| -—4| —do| -15| ~—1| -—11| —135 |08
+0 29 2 29 5 80 16 0| +161 ,
8bare |\ _gm! —o| -2| -o| -49| -0 —o| -61| —13a 1475l
+19| +85| +251| +I71| -+207| +200| +78| -89 | -+1100
Sum —144 | -—87| —128| -—34| —216| —130 -—216] —184 | —1133
Mean | [815] | |86] | (187] | |1025|| |211] | |165] | |147| | |186.5]

* +: Deposited depth (mm) #:fgzE —: Scoured depth (mm) Z:iEE

Table 1-15. Depths (mm) of Slope Soil Erosion on
study Plot at Moshiri (July '68~May’ 57.

= v )V RRHOMNERALE

* Study I1st Year 2nd Year 3rd Year 4th Year
Plot No Sum mean
s w S W s | w S W
2 *—0 —4 —-11 -1 ~65 —6 —8 —0 -—95
are | wre3| +12| 40| 46| 40| +1| 44| +7 o3| 9]
-0 -2 —9 -1 —5 —7 —2 -9 —49
4 bare 3 (865 ]
+94 +1 +0|  +11 +6 +1 +0| +11| +124
Sum —0 —6| -2 -2| -70{ -18| -31 ~2| —144
+167 | +18 +0| +17| +6 +2 +4 | +18| 217
Mean | [785] | 195 | [10f | [9.5] | (88} | |75 | [175] | |10]

* —: Secoured depth (mm) +: Deposited depth (mm)



Table 1-16. Depths (mm) of Soil Erosion on Study
Plot at Otoineppu (July '54~May ’57).

4 b4 Fy TRBRBOFEHBAR

Study 1st Year 2nd Year 3rd Year Sum Mean
Plot No. s w s W S ‘ w
*—2 —0 —11 —4 —6 —0 —23
1 bare _ ) | 94 |
*+-85 +563 4-41 +9 +13 +14 4165 .
—0 -1 —15 -8 —6 -0 —30
8 bare | 67 |
+19 324 +21 +15 +5 420 +104
-12 -—386 —17 -10 -7 —108 -—190
4 bare |112.5]
+3 +1 +11 +4 +16 +0 +35
—14 —37 —43 —22 -19 —108 —243
Sum
+57 +78 +73 +-28 +34 +34 +304
—14 —45 —14 . -1 —17 -0 -91
b bare . |161.5]
. +13 +33 | +14 +80 +40 +52 +232
-1 —6 —bl -0 -17 —6 —81
6 bare 1120.5]
+17 +22 +15 +57 | +2 +24 | +160
-0 —0 —11 —0 -5 -0 —16
7 bare | 60 |
484 +27 +8 +18 +2 +15 +104
—15 —-51 —T6 —~1 —39 —6 —16
Sum
+64. +82 +87 -+166 +67 +91 +104
Total -—29 -—88 —119 —23 —b8 —114 —431
Sum +121 | +160 | +110 | +188 | 101 | +125 | +800
Mean |75] |124] [114.5] |108| [79.5] |119.5]

* +: Deposited depth {mm)
—: Scoured depth (mm)



Table 1-17. Comparison of Two Methods of Slope
Soil Erosion Measurement (in per cent).
FHBAROWE 2 FolkE (%)
Method of 1st Year 2nd Year 83rd Year Annual Semiannual

Watershed | Plot No. | Measure- Sum —
ment S w S ‘ w 'S W . Y, I Y. ] Y3 Summerl Winter

Box 11.74 | 38.66 | 30.30 | 18.30 | 24.85 | -11.15 100 | 15.40 | 48.60 | 86.00 | 66.89 | 83.11

P bare Piles 22.41 0.00 | 28.16 | 14.37 | 22.41 | 12.65 100 | 22.41 | 42.53 | 35.06 | 72.98 | 27.01

Horonai, Box 18.94 | 0.64 | 84.45 3.74 | 44.26 | 2.97 100 | 14.58 | 388.19 4 47.23 | 92.65 7.85
Tomakomai § bare Piles 0.00 | 0.00 | 19.40 0.00 | 53.73 | 26.87 100 | 0.00 | 19.40 | 80.60 | 78.13 | 26.87 -

Box 12.62 | 2.46 | 81.95 | 12.51 | 82.56 7.90 100 15.08 | 44.46 | 40.46 | 77.13 | 22,87

Mean Piles 11.20 | 0.00| 23.78 | 7.19! 88.07 | 19.76 100 | 11.20 | 80.97 | 57.83 | 78.05| 26.9%

2 bare Box 3.89| 0.06 | 59.21 0.20 | 83.91 8.23 100 | 8.45| 59.41| 37.14 96.51 3.49

Piles 12.09 1.10 | 71.43 6.59 | 8.79 | 0.00 100 | 18.19 | 78.02 8.79 ) 92.81| 17.69

Moshiri, 4 bare Box 0.60 | 0.04 | 58.39 0.2) | 22.02 | 18.66 100 ’ 0.64 | 58.68 | 40.68 81.01 | 18.99

Uryii Piles 19.15| 2.13| 10.64 | 14.89 | 48.94 | 4.25 100 | 21.28 | 25.53 | 53.19 | 78.78 | 21.27

Box 2.14| 0.05| 58.84 0.24| 28.55| 10,18 100 2.19| 59.08  38.73 | 89,52 | 10.48

Mean Piles 15.62 1.62 | 41.04 | 10.74 | 28.86 | 2.12| 100 | 17.24 | 51.78 | '80.93 | 85.52 | 14.48

3 bare Box 25.25 0.22 | 13.68; 5.95| 46.48| 8.52 100 | 25.47 | 19.58 | 55.00 | 85.81 | 14.69

Piles 0.00 8.80 | 50.00 | 26.70 | 20.00 | 0.00 100 | 8.80| 76.70 | 20.00 | 70.00 | 80.00

Otoineppu, Box 9.04 | T7.66  68.98 4.18| 9.4 0,75 100 | 16.70 | 73.11 | 10.19 | 87.46 | 12.54

Teshio 7 bare Piles 0.00 | 0.00| 68.80 | 0.00{ 81.20| 0.00 100 | 0.00 | 68.00 | 81.20 | 100.00 0.00

: Box 17.18 | 8.95| 41.88| 5.04 | 27.93| 4.62 100 | 21.08 | 46.37| 82.55 | 86.89 | 18.61

Mean Pileé 0.00 1.65 | 59.40 | 13.85 | 25.60 | 0.00 100 1.65| 72.75 | 25.60 | 85.00 .15.00




Table 1-18.

Soil Textures of Bare Plots at
Otoineppu, Teshio River Basin.

A b EYFIRBY B A FHER O+
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Mean Values Values of
Texture

SE Face NW Face Student’s “t”

(Plot, 3b) (Plot, 7b)
Water Content % 43.1 81.0 6.32%%
Specific Gravity 2.78 -2.48 0.39
Apparent S. G. 1.22 1.19 0.71
Porosity % 68.4 63.2 1.85
Water Holding Capacity %

(fine soil) 59.6 .49.4 2.79%
Dispersion Ratio % 56 70 2.88%
Liquid Limit 59.5 54.4 2.46%
Plastic Limit 33.1 41.0 2.61%

**  Sijgnificant level: «=0.01,d./.=6
* 7 ” a=0.06, »
Table 1-19. Run-off from Autumn Rainfall on Bare

Plot at Otoineppu (September 1955).
Z b4 Gy FONTRERDP S OKEI & 55 H

Amount of Rainfall 1

Run-off Water

Erosin-loss

mm mm g/10 m?
Date Time TFace of Slope
SE NW | SE NW SE NW
16 11.40
12.50 3.3 1.4 2.3 0.0
17.30 8.2 6.3 7.6 0.8
17 7.00 2.2 1.7, 2.2 0.0
18 8.50 8.9 5.7 7.6 0.2
19 9.00 22.0 13.9 20.2 1.6
11.00 8.2 5.3 5.8 0.4
13.00 2.7 1.4 2.4 0.1
Sum 56.6 35.7 48.1 - 3.1 78 2840
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Table 1-20.

from Vegetal and Bare Plot.
NTEHIR ERER D b OERAR L LHER

Soil Factors in Annual Erosion Losses

Plot Annual | Infiltration| Dispersion Silt Liquid
Watershed Co Erosion -rate Ratio + Clay Limit
ver tha | 10°mmjhr % % %
. Vegetal 0.087 1.866 — — —
Horonai,
Comakonmai Bare 0.821 0.724 — — —
omaxomal | Mean 0.179 1.045 — — —
. . Vegetal 0.267 0.87 21.6 77.0 [NE: 57.9}
Moshiri,
Ui Bare 16.809 0.191 12.7 78.4 ISE: 65.0
v Mean 8.288 0.288 17.7 7.7 61.5
Otoineppu Vegetal 0.208 0.603 83.1 60.5 {NW: 35.5}‘
o PP% | Bare 9.187 0.243 29.1 51.8 | \SE: s6.2
eshio Mean 4.698 0.428 81.1 56.2 45.9
l Vegetal 0.171 0.781 27.4 68.8 {N: 46.7}
Mean Bare 8.606 0.386 20.9 65.1 S: 60.6
l Mean 4.388 0.584 24.2 67.0 58.7
Table 1-21. Rainfall Factors in Erosion Losses
from Bare Plot in Summer Season.
CASHIR D b OERIIMHEAR : BRHER
Summer Amount of No. of Rainy
Watershed Year E?E:)On Ral(lf,j)fan Day (10 mm=)
t/ha mm (N)
1953 0.105 650 16
Horonai, 54 0.141 642 29
Tomakomai, 55 0.357 1124 36
56 0.366 862 24
Sum 0.969 38288 105
Mean 0.24225 822 26.25
. 1953 2.066 682 22
Moshiri, 54 1.852 497 17
Uryt 55 37.182 1298 88
56 18.040 614 25
Sum 58.590 8091 102
Mean 14.6475 772.75 25.5
Otoineppu, 1954 4.737 552 19
Teshio 55 11.888 1199 36
56 7.733 621 23
Sum 23.808 2372 78
Mean 7.936 790.667 26




o
Table 1-22a. Maximum Depths of Snow Cover (cm)
and Frozen Soil (—em) at Horonai (1953~’54).
!
H T AT 2 RAEEE (em) &HEE (—cm)
w 1953 | 1954
Aspect ; ;
Plot No. 5%, 1owms | omm | m | wr | ve | wi
~ A~ ’ A~ S ~
(N, 9 39 36 15 0
F -~ 6 —22 —20 — 0
Pas SN P S
9 S 0 24 15 0
F -1 —10 —14 -5~-14 -0
g N, 7 54 36 7 0
- 2C -9 —26 —30 -2~-30 -0
N A\ N\ N
45 0 14 0 0
C — 6 —20 —12 -6~-12 -0
al A\ AN N
5 N 0 30 33 0
C —11 —36 —381 -2~-811 -12~-25 -0
. as A~ A oS
gN 5 20 14 0
F -7 —19 —40 -2~-40 | -183~--27 -0
N\ P A
C — —22 —-18 | -7--18 -0
AN s s
g8 23 13 0
F — -—23 —22 -2~-22 -0

* Vegetal Environment: F =High Forest &k

C =Coppice Forest &k

Table 1-22b.  Ditto (1954~1955) .-
\Date 1954 1955
PIoth\ X1 2 ] 23 | w8 | mio | w9 | wis 1V28’ ve | vs } v 18
P N Za AN s N |
1 0 0 58 79 © 0
~0 —| —10| -10]| —4|-4~-6 -0
~ N AN AN PN
” 0 0 “ 74 0
-0 —| —14| —16 -0
~ A~ ~ o~ ~ -~
3 0 0 63 7 31 0
~0o —! —18! —17| -15|-7--12
P N\ N A N
s 0 0 i) 67 0
-0 —| -1| -19] -0
Y PN N KaN 2N PN
5 0 0 B4 75 0
9--11 —80| -8 | —27| 1-15| 6--12 T--10 — 0
N PaN AN P FAN Pay
6 0 0 2 7 9 0
—o -8| -1 -—8| -27| 7--23 -8--15-18--15-14--15 — 0
Vay ray s AN PN
7 0 0 50 70 0
—0o | -—24| —10, -0
A~ A~ -~ A ~ ~
g 0 0 © 64 2 0
~0 —| -—2| -—22| -—19|-8--11 -9--10




Table 1-22c.  Ditto (1956~1956) [ E
Date
Plot No. 1956 1956
x28 | 1 ] X1 17 ‘ X127 116 ] 10 16 | 1 14 1 v 16 V4 vis | w19 v 24
N ay N Py N\ N s V)
. 11 9 0 0 2 © 58 0
~0 -1 -9 —20 —22 —33 ~24 | —8~—28 —0
o N ay I\ AN AN N A
4 0 0 0 13 21 28 0
2
-0 -0 -3 -8 —14 —29 81 |—11~-23 —0
as N\ Pay PN N\ N e N
i) 9 0 0 23 7 61 0
3
-2 - —17 —23 ~82 —40 —40 |- T~—28 -0
S ey VAN N EaN N\ AN\ PN
1 0 0 0 11 1 1 0
4
~ -1 -3 -8 ~15 —27 82 |—14~—25 -0
AN A A~ ~ ~ A A, ~
1 5 0 0 1 20 16 0
5
- —11 —22 —27 27 —59 —43 |- 5~—89—26~—85 2T~—32 — 0
N P AN I\ Pa N Pa PaN
] 1 0 0 0 20 17 0 0
- —4 iy —16 —85 —55 —48 |- 8~—81-18~—27-21~~25~17~—20| — 0
N N Fa PN Fas PaN P N
. 5 2 0 0 10 25 29 0
-3 4 - -9 —22 —48 —~50 |-27~—85 — 0
/;'\ P N\ vas A e PN ras
. 3 0 0 0 1i 15 i 0
-0 -2 -3 —13 —14 —36 —85 |~12~—88—11~—24— T~—16 — 0




Table 1-23.

Summary of Table 1-22a~e¢ (1952~56)
% 1-22a~c (1952~’56) D& (cm)

41

Year | 1952%~’°53 1953 ~’54 1954~°565 1955~66 | Sum Mean
Plot No-_ | Snow Sgen s, | | s | F |8 | P |s|F |8 |F
1 47 —18 89 -—22 79 —10 68 —83 223l —83 55.8 —20.7
2 8| -—25| 24 14 74 —16 88 -39 175 —94 43.8‘ —28.5
3 53 —471 54 - —80] T ~—17 61 —d0 245 —134 61.3{ —88.5
4 411 -89 14 -—20 61 -—19 11 -82 183 —110 33.3‘ —21.5
5 86| —59 83 —386 75 —8)| 46 —59 190 —184 47.5 —46.0
6 13 —46| 20 —40] 49 —49 40, -—55 122 —190 0.5 —47.5
7 4 -4 928 -—22 70 -—24 89 —50 179 —140 44.8 —35.0
8 21 —40 238 -—28 64 -—26 44 —36 158 —125 89.5 —81.3
Sum 208 —318 285 —207| b555| —191 887 —344 1425 —1060
Mean | 87.2 —89.8| 29.4 —25.9| 9.4 —28.9 42.1] —43.0 44.5 —88.1

* Data of the winter season in 1952~’68 are shown in Reference Book No. 13, pp.779, T8L.
1952 ~’53 0 &} 12 227 3#k No. 18 pp. 779, 7181 2

Table 1-24.

do 4Ry AMEEEFELIEOEBHE (1951~'56).

Summerized Annual Data of Snow Cover and
Frozen Soil Depth at Horonai in 1951~ 1956.

Ttems . Year | 1951*~'62 | 1952~'58 | 1953~'54 | 1954~'55 | 1955~'56
Snow Cover (cm)
Max. 58 53 54 79 61
Min. 30 13 14 49 11
Mean 46.5 37 29 69 42
Frozen Soil (—em) -
Max. 44 59 40 49 59
Min. 14 18 14 10 82
Mean 28 40 26 24 43
Mass Monthly Mean Min. Air Temperature
|
November~March (°C) ‘ —52.6 | —63.7 | —60.5 | —49.6 | —44.0

* Data of the winter season in 1951~’52 are shown in Reference Book No. 11. p. 233.
1951~'62 D E¥liz £ 38 No. 11 p. 283 2



Table 1-25 a.

Thermal Gradients in Snow Cover at Moshiri (1954~57).
v YR IRENOBRERES (C)

SNE 8SE

No. INE 1SE | 2NE 2SE | 3NE 3SE | 4NE 4SE | 6NE 6SE | 6NE 6SE | TNE 7SE 9NE 9SE
Date 3—2—54 3—6—565 4—16—55 | 12—9—55 12256 2—24—56 | 3—23—56 3—4—57 3—16—67
Weather Cloudy Cloudy Cloudy Cloudy Snowy Fine Fine Cloudy Snowy
Air Temperature 1.2°f 0.5°] 1.9°| 1.8° 6.6° 6.4° 4.5° 3.7° 10.0° 6.2°| 6.9°| 1.9°) 2.2°| 3.p° T.5f’ 0.2°| 0.8° 1{.1°
Total Snow Depth (cm) | 189 | 182 | 221 | 227 | 178 | 097 | 062 | 075 | 184 168 | 190 | 252 | 155 | 245 | 240 | 250 | 215 253
Snow Surface 0.2°| 0.1°| 0.1°/ 0.2°f 0.1° 0.8° 3.6° 3.5° 8.5° 7.0°| 5.0°f 2.0°| 0.0° 1.0°| 0.0° 0.0° 2.0° 1.0°
! 5 om — — — — — —| 37| 4.0| 8.4 8.5|11.0| 1.0| 2.4| 6.2| 1.5| 0.2! 6.4| 1.5
25 3.6 | 2.7 — — — — 1| 0.9] 1.8| 5.0 5.8| 6.1| 4.8 0.6| 0.2} 5.8| 3.1| 4.6 | 7.0
45 i.8| 1.7| 3.6 3.7| 0.0| 0.0 4.5 4.2| 45| 45| 0.2| 06.2| 5.9| 4.1 4.0 4.7
65 — — — —| 0.2 — 2.6 8.6, 3.0| 4.0| 0.2| 0.2 5.8, 3.7| 3.6| 3.b
85 — — — — — — 2.0 5.8| 2.5 4.0| 0.2| 0.2 5.0 2.6 | 3.0 3.8
105 0.7 0.8 — | 2.5 0.0 — — i5, 1.9, 3.56| 0.0| 0.2| 3.5| 2.6 2.6 2.4
125 2.5 — 1.6 2.6 —1{ 0.2| 2.7| 2.0| 2.4| 2.8
145 — | 0.6 — 1| 2.4 —| 0.2| 2.8| 1.56| 1.9 2.2
165 1.6 — —i 2.1 —| 0.2| 1.4| 1.2| 14| 2.0
185 — 1 2.1 —| 0.2 1.2| 0.8] 0.6 1.1
205 cm — 1 1.2 — | 1.0
+40 cm 6.6 — | 0.1 0.4 0.7 1.0 8.7 6.4| 00| — | 0.7 —
+20 — — — — 1| 6.9 6.1| 0.5 0.6| 0.4 0.1 0.0 0.0| 0.4 "f 0 0
Y + bem 0.0| 0.0 0.0 0.1 0.0| 0.0 0.1 6.1 | 0.2 6.1 0.1} 0.1| o.0| 0.0 0.8 0.1| 0.1| 0.2
Ground Surface — — — — — — — — — — — — — — — — — —
} 5em — —1 02| 0.5 0.2 0.2| 0.1] 0.4| 0.0 0.1, 0.3 0.4 0.6| 0.0| 0.6| 0.6 0.2 0.3
90 cm 1.0°f 1.2°| 0.8°| 1.1°| 0.4°| 0.4° 1.1° 1.0° 0.7° 0.4° 0.9° 0.8° 0.7°| 0.5° 1.8° 1.0° 0.9° 0.9°
Frozen Soil non-{ non-| non-| non-| non— non-~ non-| non-' non-| Frozen| non- non- non-| non- non-| non-| non- non-




Table 1-25b. Thermal Gradients in Snow Cover at Otoineppu (1955~ '67).

* b4 Ay TRBT HEBRAOBRENME (°O)

No. 1INE 1SE | 2NE 28E | 3NE BSE. 4NE 4SE |5NE 5SE |6 NE 6SE | 7TNE 7SE | 8NE 8SE | 9SE |[IONW|LINW
Date 3-17-556 | 42555 | 12—28—55 | 1-18—56 | 2—20—56 @ 8—15—b56 | 3—-16—57 | 4—23—57 |4—28| 5—2 5—16
Weather — — Snowy Fine Fine — — — — — — | Fine | Cloudy | Fine
Air Temperature| 5.0° 5.0°, 1.4° — | 0.8°| 2.8° §.0° 5.8° 6.5° 6.7° 0.8° 38.4° 0.8° 0.8° 6.8°| 5.5° 9.2° 6.0°| 10.1°
TotalSowDepth) 194 | 198 | 107| 000 054 | 040 | 134| 092 | 175 | 152| 134| 18| 20 186 105| 020 000 100 000
Snow Surface 0.2°| 0.1°| 0.8°] — | 0.1° 0.1° 5.9° 6.3 — | — | 1.7° 0.5° 3.8% 0.5° 0.2°| 0.2° — | 0.1°9 —
180cm 3.0 2.0
160 5.6 — | 4.2 0.2| 2.6| 0.0
140 1.0| 3.8] 4.1 .i.2 2.0 0.1
120 0.2| 0.0 5.9| —| 3.0 2.8| 3.5| 1.4 1.8| 0.1
100 -1 — 56| — | 2.8| 1.0} 2.6, 1.6| 1.1} 0.1
80 0.2 0.1 3.8| 5.3 1.7 io| 2.0 1.4 0.8 0.1 0.1 — — 0.1
60 — = 3.56| 3.6| 1.4| 0.9| 1.6| 1.0| 0.7 0.1| 0.2 —| —| 0.1
) 40 0.2| 0.11 0.0 —1| 00| 0.1| 0.6 1.8| 0.8] 0.8, 1.0 0.6 0.5| 0.0 0.1| — | —| 0.1
20 - - —| —| o0/ 05| 0.1 0.4 04| 0.8 0.2} 0.1| 0.8, 0.0 0.0} 0.2 —| 0.8
1 5em 0.2 0.1 0.2 —| 0.1}, 0.1] 0.2| 0.8| 0.0| 0.0| 0.0 0.3! 0.1, 0.1 0.3]| 0.1 —1 0.2
Ground Surface — — — —1| 0.1/ 0.1} 0.2]| 0.8, 0.0 0.0| 0.1 0.2] 0.0 0.0 — — — | 8.6
Y — 5o 04) 15| 0.5 —1| 0.8] 05| 0.1| 0.7| 0.4| 6.1| 06| 0.8 0.4| 0.5| 0.8 1.1| 1.8] 0.4| 4.9
—202m 0.8° 1.1°] 1.0°| — | 0.8° 1.0° 0.2°/ 0.7°[ 0.0° 0.1° 0.7°| 0.7° 0.5° 1.2° 1.8°| 1.8° 1.4°| 0.1° 2.7°
Frozen Soil non~ non- non-| non- non-| non-, nhon-| non- non— non- non— hon~ non- non— nhon-| non-| non- non-




Table 1-2 6. Infiltration-rates (mm/hr) on Surface Soil in
Autumn and Winter.

RexokLBBEV -~ b

Plot Cover Time per 6 minutes
Wateshed Date
No. Type % 12 18 24’ 30 36’ 4 48 547 60’ i
Horonai, 5 Bare | 3900 | 3300 | 3860 | 8340 | 8170 | 8240 | 8140 | 8120 — — | (8200)| I, 17 ’56
Tomakomai ” o 220 120 120 100 120 130 180 90 120 100 118 | X, 755
6 | Vegetal | 4150 | 3260 | 8150 | 8340 | 8170 | 3200 | 8390 | 8360 — — | (8260)| I, 17 56
” ” 120 50 50 50 40 50 50 50 — — (50) | X, 7755
Moshiri, 2 Bare 340 50 50 50 20| o0 -1 - — — 0| m, 26
Urya ” ” 320 | 120 20 0 — — — — — - 0| X,27°5%
4 Bare 560 240 200 190 220 200 190 200 190 220 208 | W, 2756
” ” 880 440 290 290 270 200 240 270 220 220 287 | X, 2755
Otoineppu, 3 Bare 930 780 680 630 640 680 630 610 590 560 587 | 1II, 28 ’56
Teshio ” ” 1240 950 830 970 720 920 | 850 880 810 750 797 | X, 25 55
7 Bare | 2290 | 1560 | 1270 | 1270 | 1220 | 1310 | 1270 | 1270 | 1820 | 1210 1270 | I, 28 '56
” ” 2980 960 980 850 740 600 640 — — — (660) | X, 25 55




Table 1-27. Relation of Maximum Frozen Soil Depth to
Slope Soil Erosion on Bare Plot at Horonai.

TR FARBTEZNTHXOMNERAER - ZABLEOBG

Plot No. Summcfl:'rOSiO%Vinter D%‘I;g;ef Sl\giaix

& Cover Year (Es) (F) (F)
kg/ha cm

5 bare 1958~54 — 100 36

in Brush 54~55 154 48 : 80

5b~56 396 289 59

b6~57 825 — -—

Sum 875 887 125

Mean 292 129 42

6 bare 1958 ~54 — 32 40

in Forest 54~55 128 6 49

55~ 56 317 4 55

56~57 407 — —

Sum 852 144

Mean 284 48
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5 B’ (Plates)

I—la~g E/PNEIL- 50 4 SR
Study Plots at Horonai, Tomakomai River Basin.

1—2a, b [E#EI - = v ) ABH
Ditto, at Moshiri, Uryt River Basin.

1-8a, b R -4 +4 2» THEH
Ditto, at Otoineppu, Teshio River Basin.

1— SEBAERBRX O #&i
Details of a Slope Soil Erosion Study Plot.

1-5 a4 KB BT 5 KIUBDBE O & #H
Rill and Deposition of Volecanic Gravel on Study Plot at Horonai.

1-6 nkuf4a@ﬁﬁ@:)a*)~b?§ﬂ§
Concrete Frost on Study Plot at Horonai.



Plate 1-1a

I) Natural broad-leaved forest in Appenai, Horonali,
Tomakomai River Basin, Hokkaido.

e « ENBUINRER & 0 4 - 7 v <4 4 O BB ER

II) Slope erosion study plot, No. 1, on NE III) Ditto, No. 2 on SW slope.
slope in the above forest. F1l-® SW 41 D No. 2 &1
FoMH® NE #H LD No. 1 #iF2E TR AHERX

B X
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Plate 1-1b

I) Cut-over area, in Appenai, Horonali.
BB A T 2F A OREH

II) Slope erosion study plot, No. 4,
on SW slope in the above area.

[F_EH#i> SW #H LD No. 4 #if
BRHARKX

III)

Ditto, No. 3 on NE slope.

A LA AE ® No. 3 #ilie &£
BaX



Plate 1-1¢

T) Artificial needle-leaved forest, Common Spruce, in Horonai.
doa A ALSFER (#9229 b9 e Picea excelsa LK.

II) Study plot, No. 6, on NE slope ) Ditto, under stories in July.
in the above forest in May. A EoFELE, 6 8
A EARPJER AR No. 9 EHBIX,
5H



Plate 1-1d

I) Cut-over area on NE slope in IT) Ditto, slope erosion study plot,
Horonai. No. 5b.
&\ A4 O ILR O {5 [l @ No. bb #IH#EAMERX

R > - - . . g -

TI) Ditto, No. 5v with vegetation IV) Ditto, No. 5 v with vegetation
in July in April.
] No. 5v @6 B O [t No. bv ™4 HOHHE



Plate 1-1e

I) Soil profile of slope ero-
sion study plot, No. 1.
(photo by Higashi)

HERARER No. 1 ©
LHTE (R AR

II) Ditto, No. 2.

[fl_E, No. 2.

1) Ditto, No. 3.

[{E, No. 3.




Plate 1-1f

I) Soil profile of slope erosion Study plot, No. 4.
(photo by Higashi)

#fR A AEX No. 4 O HH (3 = K E)

1) Ditto, No. b. 1) Ditto, No. 6.
[ ., No. 5. A+, No. 6.



Plate 1-1¢g

1) Soil profile of slope erosion study plot. No. 7,
on SW slope in cut-over area, Horonai.
(photo by Higashi)

F 0 A FURER O BETET ) No. 7 43753 £ i Bk
X @+ HE W i

1I) Ditto, No. 8 in artificial needle-leaved forest,
(Bank’s Pine and Larch).

[, ATkttt (/8 v 2 2K Pinus Bank-
siana LAMB.: % 5 v : Lalix Kaempferi
SARG.) No. 8 O |- & ¥t



Plate 1-2a

I)

1)

)

Slope  erosion  study
plots, No. 1v and 2b,
on NE slope at Moshiri,
Uryl River Basin.
P 5 = + ¥ Jb &
@ No. 1v & No. 2b #f
I 2 £ B

Ditto, in September.
HE, 9H

Ditto, No. 1 v with vege-
tal cover in September.
[l No.1v ®9 H O #i
Mz
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Plate 1-2b

I) Slope erosion study
plots, No. 8v and
4b, on SE face of
hillside at Moshiri,
Uryil River Basin.
WE/lfRO =~ Vg
HEEEECH 5 No. 3
v & db OofMmERER
B th

1) Ditto, in May.
L, 54

1) Ditto, in October.
[k, 10 H



Plate 1-3 a

1) Ditto, No. 1 on SE slope.

S i , £y s
4, on SE slope at Otoineppu HLE oM D No. 1

Teshio River Basin.
F b4 Ay 7REEA O No. 4
R HERX

1) Ditto, No. 6 on NW slope. 1Iv) Ditto, No. 5 on NW slope.
[Al EoJefflm@ No. 6 [ L odbrE#fieo No. b



Plate 1-3b

1) Slope erosion study plots, No.2v II) Ditto, No. Tb and 8v on NW

and 3%, on SE slope at Otoineppu, slope.
Teshio River Basin. [Al EodbfEie No. Tb & 8v

Z A Ay THEHEAHD No. 2v &
3 b R il B X

H

1) Ditto, No. 2v with vegetation® IV) Ditto, No. 8 v with vegetation
in Septemper. in September.
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Plate 1-4

II) Soil profile of study plot, No.
2b at Otoineppu.
F +4%v 7 No 2b B KD
+ Bl i

I) Slope erosion

study plot, No.
7b at Otoinep-
pu.

F b4 Fxy TOD
No. Th #}1H &
AKX

TI) Ditto, soil box with screen.
JAE7v425D+LE



Plate 1-5

I) Rill erosion on slope
of study plot, No.4,
from storm rainfall
at Horonai in Sep-
tember, 1955.

& v F 4 No. 4 Bk
Xo1955 49 A DB
DERIL LB Y VR

II) Ditto, around No. 4
steel piles (16~18m
from top of slope).
A F, 254 EERGT
(#1IH X b 16~18m)

L

Deposited volcanic-
gravel on forest floor
from snow melting,
No. 6 plot, in June,
1957.
HEX No. 6 @FE
2k % MK Bkl
DOHERE 6 H, 1957)




Plate 1-6

1) Soil surface frost (4 em depth) under snow cover
(2 em depth), plot No. 7, in December.
12H12 317 2BX No. 7T 0T 2em FTOHA L
(EREE 4 cm)

1I) Ditto, residual concrete frost (3 1) Ditto, residual concrete frost (7
~17 in. from soil surface), plot ~12 in. from soil surface), plot
No. 7 in April 8. No. 4 in April 8.
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(H1FE2 5 3~14 in) Y — PEEE T (FEP S T~12 in)
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LI BES S, ' S

2-2 KEFRIBOWEIC I D 2ERER

B X 2 #H0ORAERBE, R¥<bITRse, ETFNEHERCI ZZ2LOFTH
() gD b, DFHBRTHARC X283l FrAEs~EEh
BT LTHLOON, Linl, BREHECE LLT<THANET 30 TRERL T, #R
CLEBReEES3 02, X208 ALEEBRYE TN LCLEOKGEZH D2, E
BFLTHTAFECET S0 EMS 5, LENDT, TCORIENPLBETERNT
8 U AP R 2 o TR EOBAHAMAETTD C LD, ELOBEV~
FRBERR, BNE - BELLHIWEELLBLLD C35H) HEORELCERRR



67

HEEETTWBED,
COL 5 ICRERESBETC L 5 AHER AIC TR A 5 A<, AT O LBO
HADO (X OMFERET, CoBBEV—- P RAETIC 22, MEcELtoBarEds
MTRHABEZREL OPDBZLEKRL, FcoFL0oBEV—~ RHETEOBAEE
CIDOTHIRER T2 2 b, RxhVWHETEOKER BT 2 REYHc#
ETHeDbBEBETH 5, ‘

%>, kit A (Plate 2-1), £ ) (Plate2-2), # t 414 v 7 (Plate 2-3) o &4}
ERAHRBRHO BT 5 KE W & b ERE o B E T F R o JLRICEWigl - Ko
Ne7ovr 4 (BEANR) ZHAERR (Plate 2-5a, b), 8o &R L #H# © i
KEWE - &)1 (Plate 24 a, b) &4 £/ (Fig. 1-1 #B) ¢, <27 v~ TGS
FZi (F20cmx £20cm) i X B 1LEOBFE Vv — F ORES RiTok,

O 5B O TR O AT Table 2-3 & S, (Ll HHE O M4 & %+ B
% Plate 2-1~5 &M e © 2-3 0l bz, ThboE—KBNO ERHED
M e 7 7REBRIFH T L BT R R TwER, 2Aefite s 7t sFELogEy
—tORNOBRMOEHC L HELI Vb REVWERL LN T, HEOREYS
M (EAROB AL DS FHECEEL) Ly (R 7 7 O v BHEHL O A
REERESL) O3RXFELT, BARV~I1REISZELTOBELV— | OB/ME® % L bric,

BEV - OB (H31~32 ) offRERBE L R LT JRBIcXoTE 2D S
¢, Table2-4; Fig.2-2 0 5 TH 0T, ZORMLBPCLBBEY ~ 1 DK T,
TR L 5 L BERRER 6% K#) R LTH5D, LEHDT, K240KFL
TORFHARERB®REALVD, BT LRBLGER L3 hEELE LD TS
ATOWBRMBCE Y 7o loBREER LD LELTIVWESY,

FEFA V)AL AAY TOEREREHBHTL OB ELEMNTR AR
ODHEFRE, CCAHAZRCBRERBRMOKET YV F A CEHLTRS L, Fig.1-14, 15 i
boFo XS nEMERAR (tha) o<y oilEElrL bR,

= 5’ A% NGl
aEiied M 1.7 2.1 37
Rojil - EEA: 1.8 2.6 28

23 AIMICEZHEARTEXER

TV Y PERMEBRROFN IO TV ) v v F A W B (LRWNEREMH® - v
J S HIX 16 bRIE) AT RX (Table 2-5) %3 A Lifkic X 5 E B> (131 4
SHMBH 3246 421 B % CoMf) & Table 2-6 © X 3 IfT2o ™,



T OFEN FEK (Plate 2-6) o3 b 8 (Fig. 2-3) i o g2k ¢, R
M (Convex) OEHTER L bIEHT O M (Concave) BFi+ 51LT £ ThoT, B+
FEWiE (Plate 2-6 111, IV) > % L oK ZFMrahif Fig. 2-4) 5 625 2, v ) PE@as
Bii (Fig. 1-3b, ¢ £258) X v phdp34 < & < THLELRZLGENTWvD, HTER
(No.5v, No.6b) TELOBFEV—~ HBEY Y X/ V—T7BEH L HEREL (Plate 2-7)
TUBb~HER (Table 2-8) 1244 [X 485~257, 7 Hi[X 287~217 mm/hr T T, ©
V) FHER Bl (No. 1~4) 1K bR THERTRIBIEE LAY IR TR K TR KX
BRRFHWBEV ~ P R LT (Table 1-4 £H), oRTREROZMEHERER
BR2BEAEFLWEEL LR EER Smic 2ok,

ATWO#KE T (Plate 2-8) & U-CHJ 4 % e (7 A #/E 3 38 -C-SES-15) L
HHE (B 5m) #vie, BRBER, ~7 R CRATHRADNKIC Y =~ v 7 (Plate
2-8) ZROEZHECE VW THTFARC I OTHFE Lk 2, WHARTREEFREE (1% 20
cm) A2 EHCE W CRE 2R Lk, ,

COEYV ) O TRXER (Table 2-6~8 H) tA4 1 4y 7HARRRXOA T4
KRB 0—WEOT ML T, AR X 2PERTA 2 FHHERCHFR EoREY %
LDTHB L, DO¥D XD ThbH,

1) 7 HX (No. 6b) Trx 50~100 mm/hr o 1 BEERIC & 2 TH FAE (57 %
56-1~4; 57-1, 2, 5) 12 1.5~11.4% TH 5%, LfFRAE L L 2E IO EABIC LI OTE
> 35 bhs, CoOREORMTR, BLACHHLRZL bhE s (Plate 2-9),

2) 7 X T 200~400 mm/br o 1 KRR T, 3 TFARIL 54~342% (7 X }
56-8, 105 57-3, 4, 6) IR LT, FLBWHT 525, ATREARTVEY (Thbd,
REOFRFHBRE 22T, HEFNRK IR, BIELHEROBE LV —~ } BB/MECHE <
%) FEIER (52 156-10; 57-6) LK TIN5, :

T DHER AL O AT HIREE (7 = + 57-3, 4; Plate 2-10, 11) ¢z, WFAR O A
LOTREORARAIWRT 205, —~FORWBEN 25 L3 ARRN T AEDRINC
&b\ T (57 At 57-4, 6; Plate 2-12) Al BiE 22 s by, 12ISEHED
R (Fig. 2-5) g ¥ 2»-0.0,

B) ¥ HX A O MO EATRAEE, 99 mm/hr (7 % } 57-2; Plate 2-9) o 1 5[
BERIC I DT, 7AZRBAEDCE ¥ & 55, o5 204 mm/hr (5 2 } 57-3) ¢, =
@ﬁﬁﬁﬁ%k%h,%@TﬁmﬁTi@ﬁt®bn<¢3wi@fA%O<o,yA%
ABHHTL 5 2 BRI em A FIHHH LTI E D, 4~542 L Icfln < © AN
BB 3053 bk, ) v RI 0334T LT < &8 (Plate 2-10, 11) Bz bh 5,

COYNVAHOBE LA F /57 (Hydrograph) Fig. 2-5 © No. 57-3 - 42 Stk



OREE (E) o€~ (Peak) o Thbbh T, .

@) 721 57-30 Y vk 225 mm/fhr (7 A} 57-4) OB LE>SH bR TR
BERINLHE, 2¥OBMME Y I P 103 mm/hr (5 X + 57-5) ¢, Y voRE R
AbRieh ok, 632mm OLTFTREO S & © 200 mm/hr 1 B (5 % + 57-6) CI2,
ERb R Y VOHKRT 2084 bk, Plate2-13~14 1L k2T 07 2 } DR Y
W e R EEE (Erosion pavementy®50 piREEMRIB LT LR 5,

COREBEHEOVWHLUB LW 1HE LT, 7&§ 56-10(416 mm/hr) 1 B 4% © K fig
% Plate 2-16, 1 iR L7z,

B) FAIST-60h & C (BREWRE 935 mm) Plate 2-15 © X 5 i g E & (Timothy
grass: 24kg/m?) TAZWRE LT 2 LT, 72 b 57-7 (189 mm/hr) 0 1 BEIRR 25
Dl fERE, Fig.2-5 0O TRICT7 2} 576 LB LTCADNRD L5 THDOT, WMFARE
E 7% B LR EERIE 9% 235 LT 77 08B #H bR LTW S,

6) iR (No.5v) 1% Plate 2-16 1L, I ic% b5 X 5 1c, 7 2 b 57-8, 9, 101
XoC 198; 255; 288 mm/hr © 1 BRI % 3 FERoS1 225, TR 0.12~0.19%
THHLIE A DA ol (Table 2-6 £18). C OFTCHACLHTORBREL T T ROR

KT BEHROREE 7 7 (Table2-5b%) HROKE S HBBICT 5T LATE 5,

7 Y42y FRiERMaEBRGoEE (No. 7b) 2 @mE No. 2b) oK X %
ATHER™ T1x, Plate2-17, 8 cabhs Xk dic, #LOoMRLBEOE B-B5-
T - B OER) W X O TH T REIC 41.8:784% D3R b, RE T OR 7 HE C
LBIRR & (Sheet erosion) 723, HELOREEH TR I VEESTFbh T 5RE
D3 B A B 3 fe 030,005,700,

2-4 $EATKEFRH LR OBRFE

¥ 208lEM TERERCE WL, Filtoxohis 2+ 56-8, 10; 57-3, 4, 5,
6, 7TicowT, HfiRH (6~12 min) T AR T KR (@@, WTAREV~ (g), BER
TAR @) 2Dt T 2k e), RARV—1 (), HERARE)ZELD T
Table 2-7a, blckZ b b,

COFHERDOZ BT X b CRERGEE S 200 mm/hr X b K < &2 72 103 mm/
hroF At 575 v, 200~416 mm/hr O BRI DT, MERTAELEERO
BfRE, &7 A OMERHEI el Ekc#livw<c2 52 Fig.260X 5t 0T,
DF OIRBMERATEDLINED™,

Eg=107"X QM oot e 2.41)
n, m, a: FE (Fig. 2-6 5 1)
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Tihb, WTKEOR A BEEHNCORMROBEAREZ L b2 T3,

L LEsb, TAF7-426%bRTHDE, BETCRFEFENTETTI NV
ARBESRERAEZHELTCETCW30T, HTAEOHAI L) REROEABMIL
BEHELROTETND, COT LR, BE—FOBRWELETEEORBICHE VL THTAK
BOEEALTL 5, WlERF HEORKEBMRC L oTI 2 ¥ bliECRIETHEHE
RPN BT L0~ FEREEZELZ BN B,

OFLHBEBOABNET A ORIC > T, 1 REZOMER T ARELZHER
OFE A Fig2-TicfinwTx sy, 7ALF57, 3,4, 6% 56-8 10 ckoCH FAREDHR
BRRAROKREL AT KT ihix (Parabolic curve) BfR% R LT, REDETIRAT
SRR T B M D b D,

FEYV-REWCIDT, ~NFHEERET I UikfEo T A+ 57-6, T 2w )Ekic &
©T Fig. 28 1 bR TH % &, HUARET & ORERTAELREROHABEMEZ
BIE—RHLTWw32 MTARCHET 53 aR0oRIC 0 ofE sz bNE, TOH
RREC LB Y77 (WI0emJE) ik oC, EhLoRgRLAEHEEhiT
EHRRLTWT, HABECI AL 7 73R LoNBERE 2 RO ke L
T B HREOAE IR LIRS (Fig. 2-5 HH),

LiehioT, BRNBEOMAELEBEV— 0BT I2T, MTKRESEATS
LR AR mT 55, PBEORAHEC I VOFET, REESD ZHEN
Bt sr, SAEOWMAENRY®IDbNS, ¥k, ~THFHEO T ZEHT AR
PETIEH2LI0VE, BULAWHEREHLLT, #HEORLGMREEZIELTS
DAEFVWEKRALSEELbIS, HABRWED®WR, TOoALW BT&:3~35m;
W% 1~3mm2350%) X D BPICRKREVETHIZ L 20T, mﬁ&ﬁmﬁféﬁ
Ht7 7 OMBROATHEROMBELY, RAPCKEVWLONHFINDG,

v Y VR ARk No. 2b, 4b) Ay HIR L ALNOW TER ER O » 7 #IX
(No.6b) woWwT, HERWRLHTSELZMENER D~ TA S & (Table 2-3;
Fig. 2-9) 10° mm i Bicx L, B4R 18955, A 1. 14.331tha T > T, 600
mm B EOBRREC oW, BISETT2EHmER €, COHEDERCDN UL,
RBELETRECLIBNOZPRABCREINEHEROFELEXDNELA, WA
BAR @ h M CRIEE - 48 - 8% - M0 tBRF (BHEE - @RARY) 0ZRIW
WAL UHEOREBC T hr bREELLLZTWEDLEbhs,

2-5 AT HICED IESHE

ko F 4 PNEE AR, ok SPFTHESR (Table 1-6 a~c;



(4t

1-22~24 ) X ORBOL L CHTAKFOBH LT W RILBBLHHICS 2T 22D,
AT R OHIC X B A (1-10 BH) REERIC BTH LR kb,

Lk#so<, BMEBOELL 7 7 X ATWICEL T5C L TCrOELOE R TR ES
L, HOMMBCEXOEL,LHEKOBED™ REET S, BENFOREIRD
B L EFREC RS IR T W A HERFOBM LMo BB OV Tl HEoKRE T
P

HEZofze (BRSIAEIZALH) fAor A fER AR # o KR O No.5 &
ZHA O No. 6 & OB Hlicis: L Plate 2-19~21 ic & b 5 X 5 7t 0 BAMS
AT BRI U o S5 S AR I Egzu»&ﬁo

BE#O3IATH @@%Tﬁ@"’z’ﬁﬁﬂsﬁﬁ@%*f 7 ¢, Fig. 2-10 o LigA S0 b
Bodk, BOTO2.70m &0 FskgEr, kP68, 23, 70cm, EHkp 65, 30, 53
cmoay s )~ LB TRRSAHESNT, BRFROBEEREO LFMEeT
FAE LD WERb B Ok, OWT, 4 ATHES5 A8 HONZ/OMERE O TR,
WIFEICI 5y 7 X 52, Fig. 2-10a, bIRINZ L5 THOT, HLEO TRA
BULHE L IS P Ch ok, BOPTRETRHELERL XL, BNoELBBEEBCE
EDLON TV THEKRONIWHBETLDZ b, BEOMEOHHFLCA
HChot kbbb, | |

BHANOFHHF T, 4 ATHONF R T CFEEIGI oM LER#E L TWwT
BrFC YA HEREBET 2RBCL DR, BHHNCEMo X ScHLBoRMKEL B
L, BEFAKBECHT EFERBEORE LRI OED WX D TH Ok,

LicioT, e~y #TR, 20X ) hEERELRBEEMCEmY 7 LTh L,
BEEDRLEE LT, BEHHERLHTRROBHIC X 5 EH T KON - 1
LBEREORECHHTHLOT, OO X CERBEHMTOZ W TR, AEHOAT
bk FEAHE S 2 VWMo YR LT oM E NI X 2 HER a0l ILCRIHTES
BEETHETLH 5,
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Table 2-1. Characteristic Variables of Four Tributary
Watersheds above Tomakomai River Basin.

AU 5 4 ST DR B

. . Main Valley | Valley T High __, "_ .
Area D%ggégge Elléive;;rilon Valley Line Line | Forest _,ErOSl?E,ILSS' ,,4
Elongation Density | Form | Cover | Total | Unit
Watershed : Factor
@ | Hy | H) | @) | o P ) om |
km? m m km km/km? km?*km? 2 m? m’/ha
Horonai 10.30 90 68 8.0 2.7 | 0.16 7 2649 2.572
Sobaya, 2.80 80 56 6.1 3.1 0.08 49 494 | 1.764
Kuma 4.58 60 54 5.0 3.2 | 0.18 | o7 841 = 0.745
Yamanokami | 8.25 50 43 8.6 8.0 | 0.25 | 98 16 | 0.049
Mean 5.2825 70 55 5.675 3.0 0.1676| 80.25 875 ; 1.2825
|
Table 2-2. Correlation Coefficients of Watershed
Variables to Unit Erosion.
WIRER & z DBNBEAR & OEBERE
. . Eleva;i;;lir o Me;n Main Valley High Forest
Variable Unit Erosion Difference | Elevation Elongation Cover
{e) | (Ha) . (Hnw) (Lo) (Cy)
(e) -
(HLa) 0.991 —
(Hm) . 0.950 0.839 —
(Lo) 0.989 0.978 0.979 —
(Cy) 0.655 0.715 v ) 0.886 0.589 -
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Table 2-3.

in Source River Basins of Hokkaido.

Jb i D KRR I 30 V) 588 3 Bt D A i SR 1

Slope Conditions of Infiltration Study Plots

I Basin Horonai, - Moshiri, Otoineppu, Asshinai, Furukawa,
T Tomakomai Uryi Teshio Amanokawa Ishikari
Ttem R (Tho) (Umo) (Tot) (Aas) (Ifu)
Geological Stratum | Volcanogenic Neozoic \ Mesozoic Paleozoic Pﬁl;%zzgii%
Altitude (m) 64~24 380~300 100~65 360~ 140 540~ 445
Natural Slope (%) 65~47 67~28 87~81 93~62 63~381
Forest 7Broad-leaved Mixed Mixed Broad-leaveed Mixed
(works) (Clear Cut.) !(Slection Cut.)| (Experiment) |(Slection Cut.)| (Experiment)
Surface Soil Voleanic sand| Sandy Clay Clay loam Sandy loam | Sandy loam
Specific Gravity 1.38 2.56 2.68 2.54 2.41
Moisture Content (%) 84~16 33~19 48~18 125~25 108~16
Mean Annual
Precipitation (mm) | 1590 2711 2479 2338 1721
Annual Mean 24~11 22~ 72 23~12 28~3 22~

A. Temperature (°C)

Table 2-4. Infiltration-rates of Mountain-side Slopes in Source Basins of Hokkaido.
JEBEEDOKERRICKT 2 IEAROBE L — b
- o "*‘"’ ”7?071‘6513 Cover T -
Basin High Forest Coppice Forest Bare Ground Mean
HF CF BG
: . 776 962 677 805
H"mnal’T{gﬂ’f‘O“m‘*‘ 1467~452 2236~491 1233~272 2936~272

%8 (8) 8 (24)
- - 5562 390 214 385

Mo o] 1349~ 132 564~241 516~13 1349~13
(10) (10) (10) (80)

Otoineppu, Teshio e o 6694 sy
[Tot] (10) (10) (10) (30)
- 743 585 41 456

Furukaws, fehikard 881~ 429 1021~294 57~15 1021~ 15
(4} 4) | 4 (12)
. 721 450 127 485

Asshinal, Smanokawa | 1263~ 185 8i2~91 | 25B~12 1263~ 12
! (10) (10) (10) (30)
605 474 241 440

Mean 1467~86 2236~ 54 1288 ~4 2286~4 .
(42) (42) (42) (126)

():

7Numbers of Data Observed.
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Table 2-5a. Slope Conditions of Run-off Plots at Moshiri, Urya.
VYl B HTRE OMERE
Study Plot (No.) 5v 6b
Geological stratum ——  kotanbetzn, Neogene  ——
(Shale, Sand stone)
Altitude (m) —_ 299.7 —_—
Slope (% ; degree) 59 (80°) 60 (31°)
Area [Slope Area] (m?) 4,330 [5,000] 4,286 [5,000}
Cover Brush Bare
Surface Soil (0~10 cm) — Light Clay _—
Silt and Clay Content
for Fine Soil (%5) 61.8~72.1 76.6~75.9
Speciﬁchravity (Apparent) — 2.59 (0.89) —
Water Capacity (25) — 76.0~64.3 —_—
Liquid Limit (22) —_— 58.9 —_—
Plastic Limit (25) — “.4 —_
_Plastic Index (%) — Mleihgm _—
Dispersion Ratio (96) 21.8 21.2
Permeability (k) (em’sec) —_— 0.014852~0.000353 —
Infiltration-rate (fe) (mm/hr) 485 ~257 287~217
Table 2-5b. Vegetation on Study Plot, No. 5v, at Moshiri.
Herbs
©Sasa palmata NAKAT g <% 4 ¥ ¥
Carex sachalinensis FR. SCHM. oy R F
©@Heraclewm dulce FISCH. I A N F oy F
Polygonatum odoratum DRUCE var. pluriflorum OHWI 7 =% F 2 9=
Streptopus streptopoides FRYE et RIGG var. japonicus FASSETT PR
©®Anemone flaccide FR. SCHM. = 9 v v v
Anemone yezoensis KOIDZ. z 4 F
Actaea asiotica HARA N4 B R
(©Cephalonoplos setosum KITAM. =) EIVRTHE
OTrillium Tschonoskii MAXIM. vanNtnL4UY
©Erythronium japonicum DECNE. A Y
®Polygonum sachalimense FR. SCHM. x4 2 F Y
Woody plants
Viburnum furcatum BLUME - VAR 3
Symplocos chinensis DRUCE forma pilosa QHWI A A B S
Vitis Coignetioe PULLIAT v < T OF 0w
Ilex rugosa FR. SCHM. % V > 5
Hydrangea petiolaris SIER. et ZUCC. = A S %
©Sambucus Sieboldiana BLUME, ex GRAEBNER var. Miqueldt HARA. = J = o } 1
©@Euonymus macropterus RUPR. ‘ EomoNy YN g

(@ : Natural invasion

plants on bare plot 6 b.

N HIX 6 b ~DE AN



Table 2-6. Summerized Data of Run-off Experiments with Simulated Rainfall at Moshiri.
TV )RBTIZATHC L 2R TERERDOBE
[ ‘ Rain fall *® Run-off Erosion-loss

Test : Date Plot and ‘Antecedent Intensity | Time | Total |Volume| Depth | Qu/P Weight| Depth Eji E/Q
No. Cover P, i h P Qv Qa Qp Euwlw Eq Ept Ep:
mm| mm/hr, hr, mm ¢/hr mm %)\  gr/hr mm % %

(1 2) (3) 4) 5 (6) ] @8 © | (10) ap | (12 (13) (14)
56~ 1 Vv,81  b5.Vexy |*D 24 45 1. 45 59 14, 3.4 — — — —
2 ” 6.Bare | *® 24 46 1 45 | 171 40 89 — — - —

3 VI, 1 5. Veg 45 101 1 101 11.9. 28! 2.7 — — — —

4 ” 6. Bare 45 101 1 101 50.0 11.7 | 11.6 — — — —

5 VI, 1 5Vexr |*® 14 105 2 | 210 1.0, 0.2 0.2 — - - —

6 ” 6.Bare | *® 14 106 2 212 25.4 5.9 5.6 — — — —

7 Wi, 2 B Vez. 210 865 2 T 6.7 1.6, 05  — — — —

8 ” 6. Bare 212 320 8 | 960 73.8 17.1| 5.4 1707 0.106 . 0.033 ' 0.620

9 vi, 3 5. Veg. 921 416 1 416 51.9  12.0 | 2.9 - — — —

10 ” 6. Bare 1172 416 1, 416 623.6 148.9 342 10200 0.924 0.222 -~ 0.648
57~ 1 Vi, 18 | 6.Bare |*® 11 104 1 104 194 44 48  — _ o
2 Vi, 19 ” 104 99 11 9 65 156 15  —  — .

3 ” ” 203 204 1] 204 | 42.4 9.9 4.9 572 0.061 . 0.025 ! 0.515
4 ” ” 407 225 1 | 225 1 214.1  50.1 22.4 4767 | 0.428 | 0.190 1 0.853 -

5 ” ” 632 108 1 103 | 24.9 5.8 5.6 — 0.001 0.001 0.017

6 Vi, 20 ” 735 200 1 200  250.8 68.4| 29.5 | 6290 . 0.565 0282 0.763

7 o «Jovgred) 935 89 | 1 189  179.7 41.9 226 @ b4 ~0.005 0.003 0.119

8 Vi, 21 ' B.Veg. |*® 20 198 ‘ 1 198 1.3 0.8 0.1 — — — —

9 ” ” 198 256 1 25 @ 2.6 0.6 0.24! — — — —
oo ” 453 288 1 288 1.5 03 0.2 } — — — —

*O~@ Antecedent natural rainfall before test.
*® Values of items for Run-off columus are presented by means, in the case of two or three hours duration of rainfall.

253V SRHOBNTE, HTORHITEHEEH T I:

I .
72 PRIOEfTHE

9L



Talbe 2-7 a.  Depths of Run-off Water and Erosion Loss per Unit Time.
HUBBORTKELBAR

Test | & | pae | . Lime (min) J { Deten- o Remarks

No.  |mmyhe 6 12 8| 20 [s] s [e2| 4 [ e tion (Beginning End

| ¢ mm | — 058 — 09 | — 09 — 121 — 18 — 147 | -—

¢» mm/he] — 3.40  — 4,60 | — 4.9  — 6.00 « — 6.60 — — —

|;| Q¢ mm - 0.58  — 1.51 | — 2.49 — 3.7 = — 5.08 - - -

e mm _— _— - - - — — — — —_— —_— b -—

e mm/hel — e — — — — — — — — — —

E;mom | — —_ = — | = R — - — —_ — — —

¢ mm | — L — 2.8 | — 2.45 — 3.38 — 4.75 - — —

g mm/hr| — 8.70 « — 11.60 | — 12.20 — 16.90 © —  23.60 — — —

3 Qe mm — 6.80 — 9.18 | — 11.58 — 14.95  — 19.69 — — —
56~8% | 320 |II \

| ¢ mm — — — — — — — — — — - — —

e, mm/hr, — — = — — — — — — - . = — —

Ey; mm — — — — — — — — — — — — —

g mm | — 588 — 588 | — 5.18 — 6.7 7.4  0.81 — | 3007

¢ mmhr — 29.20 —  20.40 | — 28.10 — 33.80 — 85.30 . 16.30 — —

g Qmm |- %52 — 8140 — 3702 — 478 —  50.92 ' 51.78 - —

e mm — 2.52x10-7 — 1.80x10-2 — 2.90x10~? — 2.26x10~% — 6.75x10~? — — -

e- mm/hr — 1.26x10-' — 0.76x107 — 1.45x10~) — 1.18x10-' — 8.88x10~1 = — — | =

E:mm | — 2.52x10~" — 3.83x10~% — 6.74x10-1 — 9.00x10-1 — 1.06 10" | —] — —

g mm | — 14.00 | — 25.12 | — 81.22 | — 86.72 | — 86.70 1.16 | 145”7 | 280"

g mm/hr] — 81.80 | — 128.20 | — 156.10 | —| 183.60 | —  188.50 | 27.70 — —

s6~10 | 416 | @ mm - 14.00 | — 89.12 | — 70.84 | —| 107.26 | —  143.94 | 145.10 — —

¢ mm —| 1.87x1.-Y| —| 2.82x10-'| —| 2.40x10-1| — 1.68x10-! u 1.00x10-' = — — —

e- mm/hr| — 1.09 —| 1.16 —| 1.20 | | o.81 —| 0.50 — — —

Eq; mm —| 1.87x10-!| —| 4.20x10-1 — 6.60x10—1} —| 8.28x10-" —; 9.24 10! — — —

* For three consecutive hours
I: 1st ‘hou'r IIL: 2nd hour T : 8rd hour
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Table 2-7b.
B ANREBOO®T
e | - Time
Test i Rate )
No. 6 12 18 24 80
(mm/hr)
| ¢ mm 0.01 0.24 0.28 0.81 ! 0.44
g~ mm/hr 1.10 2.40 2.80 3.10 4.40
573 904 | Qe mm 0.01 0.87 |  0.64 0.95 1.89
¢ mm 1.8x10-%  1.8x107% 1.8x10-% 1.8x107%  1.8x10~
e mm/hr | 2.8x10-% 1.8x10-4 1.8x10-¥ 1.8x10-% 1.8x10-4
Es mm 2.8%10-7 8.6x10-% 5.4x10-% 7.2%x10-5 9.0x10-5
g mm 1.52 3.45 4.69 4.31 5.41
¢- mm/hr 23.00 34.50 46.90 43.10 54.10
Bmd op5 | @ mm 1.52 4.96 9.62 13.94 19.35
e mm 4.96x10-% 4.80x10-7 5.61x10-2 8.72x102 8.08x10-2
e- mm/hr | 7.13x10-Y 4 80x10-2 5.61x10-1 8.72x10-Y 8.03x10-
E. mm 4.96x10-2 9.26x10-7 1.48x10-7 1.86x10-1 2.60x10-!
1 ! .
| ¢ mm 0.09 0.28 0.32 ' 0.51 | 0.56
¢ wmmjhr 1.80 2.80 .20 | 5.10 5.60
— 103 | @ mm 0.09 0.87 0.69 1.20 1.76
¢ mm 2.6><10f5 4.4x10°% 4.4x10-5  4.4x10-5% 4.4x10-5
e mm/hr | 4.4x107% 4.4x10-1  4.4x10-%  4.4x10-9 4.4x10-*
Es mm 2.6x10-%  7.1x10-5 1.2x10~% 1.6x10-¢ 2.1x10-1
¢ mm 1.85 4.83 4.22 7.78 7.88
¢~ mm/hr 25.70 43.30 42.20 77.80 78.80
76 ogp | Q¢ mm 1.85 6.18 10.40 18.18 26.06
e mm 8.50%10-2 8.06x10-? 1.62x10-7 1.58x10~!| 8.45%10-
¢~ mm/hr | 4.84x10-1 8.06x10-7 1.62x10-7 1.58x10° | 8.45.--10-!
E; mm 8.5010-2 6.55x10~2 8.17x10-2 2.839x10-4 8.24x10-
¢ mm 0.58 .87 8.15 2.75 5.25
g~ mm/hr 15.60 38.70 81.50 27.50 52.50
BT 189 | @ mm 0.58 4.45 7.60 10.85 15.60
e mm 1.80%10-4 4.48x10-4 1.85x10-4 1.85x10-% 1.37x10-1
e- mm/hr | 9.08x10-¥ 4.48x10-% 1.85x10-% 1.85x10-% 1.87x10-3
E; mm 1.80x10-1 6.20x10~! 7.64x10~7 9.00x10-% 2.28x10-*
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Ditto.
K B & B & B
{min) ] ___ Remarks
26 12 48 54 60 Detention %(}giégg’g onggW
0.96 1.68 1.82 2.45 1.63 0.15 2’107 6700
9.60 16.30 18.20 24.50 16.30 1.50 — —
2.28 3.91 b6.75 8.21 9.85 10.01 — —
1.26x10-% 6.8x10-4 2.48x10-7 1.68x10-% b5.61x10-3 4.58x10-3 — —
1.26x10-% 6.8x10-3 2.48%x10-% 1.68x10-! 5.61x10-% 4.58x10-% — —
1.87x10-3 2.07x10-% 2.67x10-% 4.58x10-7 b5.18x10-% 5.61x10-? — —
5.48 5.91 6.03 6.25 7.06 0.87 150" 5700”7
54.80 59.10 60.3 62.50 70.60 4.20 — —
24.82 30.73 36.76 43.01 50.07 50.44 — —
3.48x107% 4.49x10-2 1.49x10-% 8.16x10-% 8.68x10-2 2.96x10-7 — —
3.48x10-1; 4.49%10-' 1.49x10-! 8.16x10-% 3.68x10~7| 4.14x10°? — —
8.01x10-1 8.46x10-1 8.60x10-' 8.98x10-1 4.28x10-1 4.31x10-! — —
0.75 0.70 0.82 0.86 0.91 0.10 2'30" 5700
7.50 7.00 8.20 8.60 9.10 1.30 — —
2.51 3.21 4.04 4.9 5.81 5.91 — —
4.4x10-% 8.9x10-° 8.9x10-% 8.9x107% 8.9x10-% 7.3x10°1 — —
4.4x107% - 8.9x107" 8.9x10-9 8.9x10-% - 8.9x10-% 8.6x10-% — —
2.6x10-4 8.5x10-4 -4.4x10-% 5.8x10°% 6.0x10°% 1.83x10-7 — —
6.50 4.79 7.83 6.58 6.80 0.48 1740”7 500"
65.00 47.90 78.30 65.80 63.00 5.30 — —
32.56 87.85 45.18 51.76 58.40 58.88 — —
5.03x10-% 2.78x10-% 1.00x10-1 2.19x10-% 4.06x10-% 6.28x10-? — —
5.03x10-7 2.78x10-% 1.00x10° | 2.19x10-! 4.06x10-!' 9.05x10-* — —
3.75x10-7 4.02x10-1 5.08x10-Y. 5.256x10-1 5.65x10"% 5.72x10-1 — —
2.87 3.62 5.51 7.92 6.38 0.50 | 8407 400"
-28.70 36.20 55.10 79.20 63.80 8.60 — —
18.47 22.09 27.60 35.52 41.90 42.50 — —
2.43x104 2.48x10-% 9.25x10-4 8.61x10-% 38.06x10% — — —
2.43x10-3 2.43x10-% 9.25x10-3 8.61x10-% 38.06x10-% — -— —
2.52x10-% 2.76x10-% 8.69x10-% 4.55x10-% 4.86x10-3 — — —




Table 2-8.

Infiltration-rates (mm/hr) on Run-off
Plots at Moshiri (using Musgrave’s Infiltrometer).

TV Y MTREOBBL — b (v 27— TBBEFC X 3)

Time in minute
Plot. |Cover | 1/ | g | ¢ | 12| 18| 24/ | 30 | 8¢’ | 42’ | 48" | 54/ | 60’ | f¢ | Date
5 | Veg. | 1518 977 714 680 685 543 464 465 422 505 478 477 485|IX, 21’56
” 600 360 320 300 280 270 260 250 240 270 250 250 257VI,2L’57
Mean | 1050 669 517 465 483 407 862 358 831 388 862 364 1Y  —
6 | Bare | 1840 1108 767 545 G657 894 400 364 358 204 285 282 287|IX, 21’56
” 70| 854 718 802 208 259 280 238 216 226 217 208 217X,2156
Mean | 1855 981 743 424 428 827, 340 301 287 260 251 245 252 @ —
*6 | Bare | 562 557 551 582 b507| 478 474 460| 454 447 443 487 442w, 16,56

* By Mountain Infiltrometer (c. f. Plate 2-7)

Table 2-9. A Comparison of the Slope Soil Erosion Loss from Natural
Rainfall and Simulated Rainfall on Bare Plot at Moshiri.

HRBEREE ATMIC & 2 7K 5 OFERRRDOHE

Natural Rainfall®

Simulated Rainfall**

Year Total Amount | Krosion-loss Test No. Total Amount

mm/VI~ X t/ha B mm,/h,r,

1954 492 1.852 57-8 407/3
56 614 18.040 57—4 682/4

53 682 2.066 57—6 935/6
55 1298 37.182 56—10 1588/6
Sum 3091 38.590 Sum 3562
Ratio 1000 18.955 Ratio 1000

Erosion-loss

*Data from Table 1-21.
**Pata from Table 2-6.
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Fig. 2-1. Four Tributary Watersheds above
Tomakomai River Basin, Hokkaido.
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Fig. 2-2. Infiltration-rates of Mountain-side Slope in Five
i Source Basins of Hokkaido (in mm/hr).
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Run-off Study Plots at Moshiri, Uryli River Basin.
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Soil Grain-size Accumulation Curves
for Run-off Study Plots at Moshiri.
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Fig 2-9. A Comparison of Slope Soil Erosion Loss from
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on Bare Plot at Moshiri.
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=) B (Plates)

WEAE OB BEREM (BN &0 4)
Infiltration Test Plots on Mountain Slope at Horonai, Tomakomai River
Basin.

WEME OB BB FE/ -2 Vo r4q)
Ditto, at Moshiriunnai, Uryl River Basin.

LA O BEAB (RIFN - £+ >4 & v 7))
Ditto, at Otoineppu, Teshio River Basin.

W SE OB EABM (AR - )

Ditto, at Furukawa, Ishikari River Basin.

iHEMEoBERERM (Bl - XoJl- 7o v 4)

Ditto, at Asshinai, Amanokawa River Basin, Hiyama.

%vumwnamTE%&E
Run-off Study Plots at Moshiri.

RTEXDBEHAE
Infiltrometer Tests on Run-off Study Plot.

HTRXOEREHE
Equipments for Experiment on Run-off Study Plot.

AL ® ER

Run-off Experiments with Simulated Rainfall. .

AL S 28E D Y v BER ,
Development of the Rill Erosion from the Run-off by Simulated Rainfall.

N X D RERE
Bare Study Plot, Covered with Timothy Grass.

NTHOBAEE & HAEREOER

Erosion Pavement on Bare Ground and Interception of Vegetal Cover.

* b4 2y THEBABBRHOATH

~ Simulated Rainfall on Slope Soil Erosion Plot at Otoineppu.

HELPNHOBRBALBELHTO Y Vv BA
Sheet Erosion on Clayey Soil Slope and Rill Erosion on Sandy Soil Slope.

& v 4 ERADSEREED D 5 BB
Frost Study Plot with Contour Furrow in Coppice Forest at Horonai.

a4 ERAORE
Ditto, in High Forest at Horonai.

EHROSEHREREO 2y 7 -9 FELE
Residual Concrete Frost Layer near the Contour Furrow in the Coppice
Forest.



Plate 2-1

I) Infiltration test plot No. 1 on II) Ditto, No. 2 in cut-over area,

SW slope in natural broad- (f>=500 mm/hr).
leaved high forest at Horonai, Az, (BEiHio No. 2
Tomakomai River Basin, (fe=

488 mm/hr).

HNBONFR R & = o 4 O HERAED
EEMRHN OB 5 No.
1 2EHABRK

TI) Ditto, No. 4 on NE slope in coppice forest,
(fe=238 mm/hr).
Mk, EARAOIEHEMEIZS 1 % No. 4



Plate 2-2

T) Infiltration test plot No. 5 on 1) Ditto, No. 2 on NW slope

in
SW slope in mixed high forest at coppice forest, (fe=281 mm/hr).
Moshiri, (f =789 mm/hr). fZE, EARPEOIETE4lE No. 2

TV RAER, MRS T B
No. 5 7 al 5k X

IT) Ditto, soil profile. 1) Ditto, soil profile.
[A) L= o - B Thi il 1= & = B W i



T) Infiltration test plot No. 9 on NW slope in mixed

Plate 2-3

high forest at Otoineppu, Teshio River Basin,
(f-=220 mm/hr).

KRENFEEA b4 & 7ORZEHRAOILHE R Z I 1) Ditto, soil profile.
7% Ne. 9 BEHARKX [ D - 18 W T

Ditto, No. 7 on SE slope in coppice forest, (f.
=154 mm/hr).

il AR OFEFRANE O No. 7

1v) Ditto, soil profile.
[Al 72 D + 1 W 1hi



Plate 2-4a

1) Infiltration test plot No. 6 on II) Ditto, forest floor.
NW slope in natural broad- [l Ze D #REE
leaved forest at Furukawa,

Ishikari River Basin, (f.=630

mm/hr).

AR A D (SR A S5 b

ORIz 2 B E W B X

No. 6

1) Ditto, soil profile.
) b o - B 1




Plate 2-4b

1) Infiltration test plot No. 9 on 1) Ditto, No. 10 on NE slope in
SW slope in coppice forest at coppice forest, (fe=415mm/hr).
Furukawa, Ishikari River Basin, A EKEOILE T 35 3
(fc:754 mm/hr). No. 10
BN S OISR PE R
231 % No. 9 BERBIK

oo

IT) Ditto, soil profile.

Iv) Ditto, soil profile.
A @ 4 LW

A b o A= 3 M i



Plate 2-5a

Infiltration test plot No. 6 on
NW slope in artificial high
forest (Cryptomeria japonica D.
Don.) at Asshinai, Amanokawa
River Basin, (f,=236 mm/hr).
KONFR 7 2 v F 4 O AT ik
(%) HOJEPEATIIZ 5T 2 No.
6% B

1) Ditto, No. 1 on SW slope in natu-
ral beech high forest, (Fagus cre-
nata BLUME), (f.=3830 mm/hr).

AEBHRE 7 FEHAHO No. 1

IT) Ditto, soil profile.
[l D 4= W 1y

1v) Ditto, soil profile.
Al b > - i



Plate 2-5b

1) Infiltration test plot No. 4 on S
failure slope at Asshinai, Amano-
kawa River Basin, ( f.=224mm/ar).
KON 7 v v 41Tl HFEHE
RSO No. 4 BEHAEBK

TI) Ditto, No. 14 on SW slope in
coppice forest, ( fo=870mm/hr).

AZc{E Ak RETE D No. 14

1) Ditto, soil profile. )

Ditto, soil profile.
A o - HE W T feil b= o - 24 M i



Plate 2-6

I) Natural mixed high forest at Moshiri, Urya
River Basin. ’

R = v Vi) 5 ARAERZEEK . :
1) Ditto, soil profile of run-off

plot No. 5v.
flZ No. 5v. ¥ FEX O+)
M 1l

Wi

1) Ditto, run-off study plot, No. 5v and 6 b.
A ERTERX No. 5v & 6b

V) Ditto, No. 6b.
[/ No. 6b @ |- Hik i



Plate 2-7

I) Mountain Slope Infiltrometer

test on bare plot No. 6b at
Moshiri.

=¥ No. 6b N HX IS0
2 L1 A TR 25 A A B

TI) Musgzrave’'s Infiltrometer test on bare plot
No. 6b at Moshiri.




Plate 2-8

1) Flow test of simulated rain- I1) Ditto, sprinkling head.
fall on bare plot with che- i /2 O # 7K TR
mical cloth cover at Moshiri.
= U ) ONFHRKITIT DAL
FY D ¥ T ki B

TI) Ditto, sprinkling motor with water tank,
(capacity: 0.753 m?).

[ O & kB (KA : 0.768m?)



Plate 2-9

I) No. 57-2 test of
simulated rainfall
99mm per hour,
on plot No. 6 b.
No. 6 b X 99
mm/hr O AT 7
2 b+ No. 57-2

II) Ditto, 60 minuts
after beginning
of rasinfall.

IFil b B ka2 60 53

1) Ditto. run-off wa-
ter after 48 minuts.
ALop k%487
DT K




Plate 2-10

I) No. 57-83 test of

simulated rainfall
,204 mm/hr, on plot
No. 6 b, showing
after 5 minutes
from biginning.

7 A+ No. 57-8 D
204 mm/hr A T
DOPRR# 545 No.6b

IT) Ditto, 10 minutes

after beginning,
showing small soil
dam of rill head.

Al PR O 10 534,
Y VERIEHONL
2PN

Ditto, 15 minutes
after beginning,
showing flow down
of soil dam at the
head of rill.

[ LBk D 15 43 %,
DIV 1T SR
*F



Plate 2-11

I) No. 57-3 test of

simulated rainfall,
showing openning
of the rill channel
at the lower end
on plot surface, 30
minutes after be-
ginning of rain-
fall.
RN B A 72 80 3
X O T % CHlm L
TV VIKEE, F A b
No. 57-3

1) Ditto, the rill
channel after one
hour rainfall.
Wl = LREfED Y v
PN

E

Ditto, showing to-
tal elongation of
rill (1.25m) after
one hour rainfall
JL 1D Y ve
£ (1m 25)




Plate 2-12

I) No. 57-6 test of
simulated rainfall
with 200 mm per
hour, showing rill
erosion after 6
minutes from be-
ginning of rainfall.
AT No. 57-6 @
200 mm/hr @ [
PRk 6 D Y LR
fr

Ir) Ditto, development
of rill erosion after
36 minutes from
beginning of rain-
fall.
Al EFER B8 i D 36
DHEOYVEREDOH
Pec

) Ditto, after one
hour falling.

Ak 1R




Plate 2-13

Development of the rill erosion after the end of test No. 57-5,
(Total Amount =785 mm/day), June, 19, 1957.
7 A+ No. 57-5 (M E =78 mm/H) O & & DV
wREOFEE VI, 19, 1957.



Plate 2-14

Development of rill erosion and erosion pavement after the
end of test No. 57-6 with the intensity of
200 mm per hour, June, 20, 1957.

200 mm/hr ® 5 = » No. b7-6 OREFM#EO ) vEAE L
RAsEosE VI, 20, 1957.



Plate 2-15

I) Test, No. 57-7. of simulated rainfall with intensity
of 189 mm per hour on No. 6 b covered with
Timothy grass (10 cm depth).

AT 72 b No. b7-1, == v —#E T b i
No. 6 b 189 mm/hrf& i

IT) Ditto, showing the rill channel
under the covered grass.

A EDRETO Y VI

1) Ditto, surface retention of
raindrops on Timothy grass.

Al 7= 58 EOHEO RS



Plate 2-16

1) Test, No.56-10, showing
the erosion pavement
after the end of rain-
fall with intensity of
416 mm/hr.

7 2 b No.56-10, No.6 b
X @ 416 mm/hr O
BORREE

IT) Test, No.56-9,simulated
rainfall with intensity
of 416 mm/hr on plot
No. 5v.

7 2 b No. 56-9, No. v
X > 416 mm/hr D AT

Ditto, No. 57-8, with
intensity of 198 mm/hr.
[k No. 57-8, 198mm/hr
DAL




Plate 2-17

1) Simulated rainfall by fire pump 11) Ditto, on study plot No. 8 v.
with spray gun on study plot H%® No. 8v.
No. 8 v at Otoineppu, Teshio River
Basin, July, 18, 1956.

KIFNIHEH DA b1 3> 7 No. 8v
HERIXIZ 3517 B HOKET2 D1 12k
Bk bALH

1) Ditto, surface flow on study plot No. 7b. ) Ditto, on study plot No. 8v.
i ko No. Th 123517 5 HiFEH Al Ui



Plate 2-18

T) Surface flow by Simulated rain fall TIT)
with intensity of 668 mm/hr on

study plot No. 3b at Otoineppu.

4 b4 v 7 No. 83b M EX D 668

mm/he @ A TEIT & 5

11) Ditto, showing sheet erosion
on clayey soil slope after one
hour falling

[k, 1R ORRRE

Surface flow by simulated rainfall
with intensity of 793 mm/hr on
study plot No. 7Tb at Otoineppu.
F +4 %o 7 No. Tb HEXD 793
mm/hr O ATFEIT & 5 HiZ

W) Ditto, showing rill erosion

on gravelly soil slope after
one hour falling.

AL, 1RfARREEO v VR



Plale 2-19

T

i)

Frost study plot near
No. 5 in coppice
forest at Horonai in
December, 1, 1956.

&8 A A No. 5
XN BIRERBRX,
XI, 1, 1956.

Ditto, Contour fur-
row on NE slope,
(gradient : 49%).

Al EAR R (A
49%2) OFEHE

Ditto.
[l E



Plate 2-20

I) Froststudy plot near

No. 6 in needle-leaved
high forest at Horo-
nai in December, 1,
1956.
& a4 DA
EEfA P @ No. 6 X
AT O G AL BRI X,
1, 1956.

II) Ditto, contour fur-
row on NE slope,
(gradient : 64%).

il sl PR T TR R
6422) DHEE

Tr) Ditto.
[Fil B




Plate 2-21

I) Residual concrete frost at the 1) Ditto, the top of upper slope
top end of longitudinal pro- on contour furrow. (Frost
file across the contour furrow, depth: 51 cm)
in coppice forest, April 9, 1957. A o E S o LA E S (L

(Frost depth: 60 cm) # =51 cm)
4H9HOEERE 2 X 2 HEM

HOEWTSIFEa 02 ) — b H

+DOETENE (B 1% =60 cm) 1V,

9, 1957.

, PP - T P
TI) Ditto, residual corerete frost in the bottom of
contour furrow. (Frost depth: 25~27 em
from soil surface)
AEEEREEOERF 22 ) — FHL
(Hhz2 > 5 25~2T7 cm)
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3. HEERCHTIMELES

KL oRE cEORMMERIC L > EBEHOE T RIESNTOHBR T
DN X i (Fig. 2-1, Table 2-1, 2),

ORI DS, JhiEEIE S B RFN - WE) & EFH o MR Z ik
FEollERE G b fER ARkt o MR 4~34) 2%, HaoFELoMH (&
QB E) MAEWNE - BW AL B L Tiis & vz (Plate 1-1~6, Fig. 1-1~21,
Table 1-1~27),

CoRLOMERMCER L THBD bR EoBERRKRICOW TR, h#EEFTO
FRNLEHOFROHERESN L0 3HRBE & oW EE LTE ) ARbhlk,
(Plate 2-1~5, Fig. 2-2, Table 2-3, 4),

AEHNERABCHEEL CREHOMHBEL I b L{fA~xsd, ALFNKX
AMTERRERSE VY HE Lo LEME cfThhvic (Plate 2-6~18, Fig. 2-3~
9, Table 2-5~9),

¥ie b v a< 4 kB EHO B cREE e R AOBMRS I CELHOFEL X
BREEHIT 5D OSEMRIFOFREERM T T 5% bk (Plate 2-19~21, Fig. 2-10),

ENLORBLMROBREEOFOL L) LD DI,

3-1 #REE=ERt

bwae A kLB E O BREFEERESKCEEbheikar 4 - VAT - T
< e ) B VRO AR, HoRMEERIC X AR TS TR A BoHETEY,
NSO OB oW CEAT LTA 5 & (Fig. 2-1, Table 2-1, 2) #ifEO RF & £
B, ko7 7EEE L AHEEEREL bR,

DL BEAORIVENPFTHECL B WELO KU, HETE T 73
BWATHTSH D LR, HIENCI2TABCRBINSG, 5 20 4 F T EREE
OO HAT LA TH DO TATER S X ATHRBIC £ 7 7 A RER TN DT
ﬁﬁG%iﬁEHﬁaAZ&BﬂKMf,@%@%ﬁmiiGQEVFFﬁZD%%lD
BETLAZ LD, TORBBRRCLIDCAE A hokbotRbbS,

COFHHOR R EABOEMFBEBCOVWTORERAEY — 11X, HROo#MBRT
(BEZLEAE) CL2HEERR 2.1.2 (p.65) T, bord L @RE: 05~3%) 55
HANT,

RaFA 2V Y A AAy FOERERERBHOFLEN - FHOMNTRAR

BH5 L, BEREER DL (Table 1-13, Fig. 1-6, 7) 2 AT WX HZTWHB U 5 LL7h



%

X\, NTHE» OB ERREE IR o ke > 4 0037 tha, HE Lo
VY :16309, ML VIEEHOA Y4 A YT 9187 OERER TV~ } AR LK (Table
1-12),

FrermmiwokERS Fig 1-11~13) 22 %5 2, E@BULH S REMTR DS
i, BREEXPBRMELEC X5 L REFARB LT, ~FHX2x b+t
YNMYD XY AR TFREIHHLTKRE T AL LD 2EANZIESR D T bR,

At 44y SRR ERROR L FEIC OV, RRCEOZ & E N S ILAhE
Tk, B (ALHZEAT) OBBCLrbO TR TAEST AL C, RLEOBED
IV LERLES, ERNCIZ2HFRT CAME LT ) VRMELADN, HHEHOBOT
BWEELMETE, BREGLAZ bR DR, fHHE»DOWMEEHBRIEN TR
FLOEGO I VWEHIEL T a0k, ENLCL? BB I AVWERCEED X
WiILE & D K& iR G2 R bivie (Plate 2-18),

SHHRERBH A LV ELDTIAYHREHARMEROFLOBE & FHEHER
HEELOBBRE Lb~DB e, HAMER CrEREHER 1.5.1 (Fig. 1-14) ¢FEH IR, »
R TR 1.5. 2 (Fig. 1-15) ¢ b a3k, Lo TERIcLoTELo» TS
SAHREREOBERY IO I ERTLADNLIBAV - RA VT, TofEERL
OREEMNTIT @i 2~T%) HEETE 2,

50N o Ll o $I B #E R (Table 2-3, 4, Plate 2-1~5) w X % 2, @&k - sk
EATHOBNBREY - 0®EREITorENRT, LoNERARLBEV - DM
FrAvse, chboRIBEV- 2RbTREBHMCT b S < 7 vl E L HRE
wRERSHEE IS (Fig. 1-14, 15),

TV VHE LRI A ATHIC X 28HER T REX EROE (Table 2-5~9, Plate
2-6~18) AL, MITARBEZALGT HRIOBEFERMER T HXTREL B
2Trib, PENEBCIARERELEOTCELILTWS, zoCrbRLOWHD
EREMEO L7 V7 b ABECR, PHRECHETHIERE LTATHIC BRTH
FOREALMEL L ClwT 2hbhr b

3-2 HEm&kH

ﬁ@ﬁﬁﬁ%ﬂG%ﬁ%Ekmfﬁﬁ(851anui)H,AfﬂEGEﬂ%®ﬂ
FR AR A S B (Table 1-21) % S LT W CREBRHZ 2 NS & % B R
BINAHKC X 2HERRK 1.6.1~3 THRbLT T 2ATE L0, ZOoOBEROHEHEATR
AE ARy TRBEOBERR 1.6.3 0xnERR (31221 0.021~0013%) & LTHA
Th 5,
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TV ) RFHATHICE AR TRERERKC X %2, 100 mm/hr DT ORR 1 R
SHIC DT BIK TR FEE O RIEA R LD ORT, WIHEBEE < & bR WS,
200 mm/hr Bl Lo BM% 1RO 2 L ¥ TFRECT7 AIBAREL, TR Y VIERE
BtT53043%, cOX)hBEOBRNOMKCL>T, FEEOMTARELLEVE
KX nh, PEiZ a4 (Erosion pavement) A CE 5 X 5l s s, WHLHE
REIEEHORBELT, HTFABEOHAK & & D REROBAMERMIET LTS
% (Fig. 2-56~7, Table 2-7),

CORMTAELBAEOBMFE, HEERR2.41CHELIN, BN 1 EHEEHRO
BEOWTAELBAEONBR Fig.2-T a5 X, BEOEFcL 70T, KW
BRI —ETH S L XX TFHRBCET > 2BABN5,

fb4%v7ﬁ@§ﬁﬁ%ﬂm%H5Aiimm;5a,%Ei@@%ﬁf@%ﬁ&
&, EHEORK D E L TR Y VERERL LIS, ELOBEY ~ OBRVEFHET
%, EATEL DI BMICKkEVRENL btk (Plate 2-18),

v )0 HRABREATHOBWNGBE L D W I ATy HRK D D O RAE WK
(Table 2-9, Fig.2-9) LT% % & 600mm Bl LCHEFTa2@maadbh, HABRNICIS
FERARCOATHICIZL0 IV EIPERE VLD, HLOodH - BAEV— 1 OK
TR TAEOMAC LAHTEEOHRTL COATHOMR L DRTF LIETH, 0
X5 A OSSR BRI B S R (72 & 21E 600 mm) PLECIREABERZ A
THEC I HESEER 2 SCEAROHEAMINIL B2 hrnbhs,

3-3 MBOUEDR

FOF ARBECE, 203V 7 Y~ ELES 0~59 cmicET 5 L AREE (#
1-24) I NTW5RB, ZOBXOHEIREE, BEE 63~T9cm), FHRETERHME XI
NI A —440~—52.6°) 2 1951~54 © 3 Z-Cri s s T 2 B (Fig. 1-16) 235 208
bha, Lhl, BEEY X BECHEET 5%, MTOBEE - i AR & SRR
% . FEBLATOME A LARAE L HE L Ol OoBOHAKEBLTEL bR
bbb d,

EV VA ARy TRBHTIREE (R 180~250cm) 22 v o T, LOoMXE
(A FHBRE —15°~—35°C) L b b b¥, T TOMRIBER 315 0°C AR
T, BEFEIRTERTLAZ LR (Table 1-25), t 0z LRHELTLELS
502% (Table 1—26) BfFbNTWwaH T LRLTHWT, BEREOMEERI KPR X
DI ERED UATWERRLTWS T enb, MRR#EEHO#RCIIIOLE
Z2bh, EFLoRACHTAHMEENEHFLVWLIESD,
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RO S 4 EHBHCRELOLI VI Y~ EEEREBRINAS, tOoBRKREL
T T WX TR EOPTER AR (Fig. 1-20, Table 1-27) » o MicBBRR 1. 10. 1, 2 s
P, L2 LEAEAR CREA L 7 70 EI0T2 bR Tw3@ 3 enhiFEzo Y 7
By )T EoT, EEELHERRROBMCEAY RO LD RERAZbREVE O
Ehbhsd,

ko ARBHCREBOMBHREEHLZRNA L CHELRELERL T, Eke
AR O JL R B SR % (Plate 2-19~21, Fig. 2-10) #8310 Chle, TOMRE AR D
LEMRATRED VRS AERERZ LD bR OR, BN TIREEHIEERO BT
REFLEBLT, HEBCRBEO LTHEL Y ISFCAELEVEMLTLEDSRDT, &
YIREOMBOBNRC X5 LOMNEL D OMERSLC OFHHIFECREINEL DBE
THZ LI IOT, FEFTHERC L3MAFOMEREL NI TR EbELBD
bh s,

314 HEOEEHHR

Rar A2V YA LAy TOEHER GBI DOMER TR, FEFGT
IR R (AR ~TEHK) 2> B 37~208 g/10 m? (=skg/ha), 7 X 5 Bt 321~16309g/10 m*
ThHoT, "FHROZABRMIC X 5EAHXEAAAERCL BRTWH L L L KRE
(Fig. 1-7, Table 1-13), ’

¥ehunt Ao THRORHEME L RBRYZ S 2, Lkt hEksrRE
OREEI AR TEEMEF TS L TWBT LERL TS (Table 1-12 .14, Fig. 1-
8), ’

ZHHEE AR B o MZ AR A X R EM L FEO X F (Table 1-13, Fig. 1-6, 7) 2
HAERTh, "TFHEKTRAREERI Y BRI EREVELMOBERLZE TS,

¥ 3MERARBRHOL L0 3EMOLZECOVWIEHMOBARYHAMER 2 ~
FHROTFHFRIC LTHh B e, sur4 (000:012), =+ ) (002:681), £t 1Ay S
007:297) © X 51, BREBRHONYHEOBEEOMICWH UL LWERALADLN, M
e 7 7R BEEOEEAE S REOTRINTWS T L3R 2 d bivs (Table 1-12),

FreHBtBpohkERS (Fig 1-11~13) #4252, HAMEAR»ORELCEE
NHERETF L) 0ZAELHHBLTNT, MTF (W 2xtd) EEL 7 7tk
DTRBIN T B LiBERLDBRDS (Plate 1-5),

HERBHECOVWTE LD FHERAR LR L ORIBEY — P OBk (Table 1-
20, Fig. 1-14, 15) %% % &, HAMARCRERR 1.5.1, ~7#RKcriEHR 1.5.2
TEbEN, TO2RELOXRTARSE, AT /PFERECH T ERLOMEZD
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HMOBREHC L IBEPRIIBRILTNT FFOoBEHHEZVWH U5 LIWKRLT
wWaHT ERH bR S,

woF A RBHO Ty 7 ) — FEEEE (Table 1-23, Fig. 1-17) RAER S, X 9 H
EHRANTREL, TOoBRHEIERANT#HRECoZfmZEAR L oBF (RN 1.10.1) R
LTwT, HARERTEE OB#FES bkl (Table 1-27), ¢ o & bffitke 77 4
FEOBM L MEL BT 5 & LI LD TAY MEICH BN & 5 Tkl A AR A
CLOoTELHARAINRRLTVWERLLZYWEZDTVE LWL EIKESLD, |

5o B3 5 8% E (Table 2-4, Fig. 2-2) # & 5 &, BBk
LRIANTHOBAEV ~ P RVHUSH LIS, coz @ Ay liclfste UK
EOBMC LI > TREVHERTEAMNEREMFEAEZTIC L 2ER LTS, WHBRE
T 5ERLOMEC 7 7OMELRREVC LEFB LbbR® 5L, N HROPHERER
BEV—-IOEXRDIPCEHEOTREL BB ERHELON, 2O 2RI FCBIT
EHERNER AR LBELY ~ | OfF (RL5.1, 2 LI ELRTWE,

AT X %8 TR O 25K (Table 2-6) 1 X 5 2, Lo ~BE L HHER A
BT BHitEL 7 7 OBRE RS~ HIZ0F ) LTL B, ~NTHKOATRT # + 57-6,
7 (Fig.2-5) ClMEE L 7 71 Lo CH - R 82 99% 34 L, 200 mm/hr B ko Bl
X2 THERDT At 57-8,9,10 Gl il T AR 0.12~0.19% o ¥ ¥¥& < Lol
R BRI oD LT, ~THEOT At 57-3~5 (Plate 2-10~13) Tl V5 U %
LW I VRAERZR bR, ¥ 2o ftmERaRBkito ERNER &R AHER TR
 REWNRLEEARCS D AT WEEE ST Tk 01~ FHIK TR 1.6.1~3,
(Table 1-21) @ X 31c k& RBERZ DI,

YA

ORI, HOFEWC I 5RELHBEOMGREMT Licz L2 bibd bh, R
ARBH 2 L OBERR, ATHATRERERERKE - B4k X oBNRED bR T
B, e T—ETEEBTHSE LI L, = HbORTERARERMO 7 HKIC L
Braforo<, BRBEFETCOPHLOPGRIZONEFETH), BERBKL
ATREHT R ERIE S5 b 2T 7 v Fh & B LORE T B & 0 5 & 5
wHxTnsb, ik, REHERCE 3D FERE L MHELSc X > TLEthES IR
FHEDE, BROBAELHE L PR TTRICEENT, EHAROREE SO
LCwbz 2, LHUKERIKO AL - #0380 b O R O G A r iR
FALERAIC A B LD bR IEBRATTICETLH 28 5,
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Summary

During 1950~1957, field studies were made to find out some characteristics and
interrelations of slope soil erosion, surface run-off and infiltration on forested areas
in following source basins: Asshinai, Amanokawa; Horonai, Tomakomai River;
Furukawa, Ishikari River; Moshiriunnai, Ury@ River; Otoineppu, Teshio River.

For the field siudy plots in the above basins, slope conditions about topography,
soil, climate and vegetation are shown in Tables 1—1~11, 2—1~5; Figures 1—1~
5, 2—1~4 and Plates 1—1~6, 2—1~8.

Results derived from these field studies are summarized as follows:

1) Slope soil erosion — Mean annual erosion losses, during 1953~1957, were
observed as maximum 8.288 (16.309~0.267) t/ha at Moshiriunnai to minimum 0.179
(0.321~0.037) at Horonai, as shown in Table 1—12; Figures 1—6, 7.

For vegetal plot vs. bare, ratios of mean annual erosion losses showed following
range by locality, 077:923 at Horonai, 022:978 at Otoineppu and 003:997 at
Moshiriunnai. Relations between annual erosion losses from vegetal plot and bare
were indicated as linear regression equations (1.7.1, 2, p. 13).

With minimum infiltration-rate, mean annual erosion losses from the above
data were given in linear and curvilinear regression equations as shown in Table
1—20; Figures 1—14, 15. ‘ '

Combination effects of total rainfall amounts and numbers of rainy day of more
than 10 mm/day to summer (rainy) season erosion losses from the bare plots, as
listed in Table 1—21, were shown by multiple regression equations (1.6.1~3, p. 12).

2) Valley road erosion — Scouring erosion on valley road from summer cloud-
burst rainfall, was analyzed with characteristic variables of four volcanic sand
watersheds as shown in Figure 2—1; Tables 2—1, 2. From the above analyses
multiple regression equation (2. 1. 2, p. 65) was derived.

These analyses show that the topographic factor is the most important one in
its influence on the scouring erosion of valley road among the characteristic varia-
bles of volcanic sand watersheds.

3) Infiltration-rate — By using Musgrave’s single ring infiltrometer field studies
of minimum infiltration-rates were carried out on forested areas of mountain-side
in five source basins, and data thus obtained were summerized in Tables 2—3, 4;
Figure 2—2 and Plates 2—1~5.

These results show that thére are significant differences among the minimum
infiltration-rates on the slope plots, covered with three different vegetal types, and
high infiltration-rates on forested areas as compared with bare ground throughout
the five source basins.

4) Run-off — Field experiments with simulated rainfall on run-off plot at
Moshiriunnai are shown in Tables 2—5~7; Figures 2—3~5 and Plates 2—6~12.
Although surface flows from high intensity rainfall (=200 mm/hr-1hr) washed
away much sediment load from the bare surface of slope and formed rills on the
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lower slope surface but flows from low intensity rainfall (= 100 mm/hr-1 hr) carried
none and developed no rill except some rainhole on bare soil surface as illustrated
in Plates 2—9~14. ‘

From the above experiments, relations between eroded depth and run-off depth
are given in Figures 2—5~7 and indicated with exponential equations as §howii
2.4.1, p. 69. ‘ :

Rills, formed on the bare plot surface after the end of Tests No. 57—5, 6, are
illustrated with .respectively in Plates 2—13, 14. Above Plates and Figure 2—5
indicate that the development of rill shows roughly ' equaillibrium state in later
discharge, inspite of the tendency of increasing run-off depth by degrees in former
discharge. '

Comparisons of the erosion .loss from natural and simulated rainfall on bare
plot, showed roughly parallel paraibolic curves for the amount of rainfall, more than
600 mm, as shown in Figure 2—9 and listed in Table 2—9. ' '

On bare plot surface covered with Timothy grass, Test No. 57—7 showed the
reducing effect of sediment load by 99 per cent as compared with the former Test
No. 57—6, but run-off discharge by 5 per cent as shown in Figure 2—8; Plate 2—15.

On vegetal plot covered with natural coppice, Tests 57—8~10 showed the well
cover effect of protecting surface soil on run-off as compared with Tests No. 57—3~6
on bare plot as shown in Plates 2—13~16.

5) Snow cover and concrete frost — Snow cover effect on protecting soil
suriace for to be lowering soil temperature, was observed as illustrated in Figure
1—19; Table 1—25. From the above observations it is reasonable to assume that
there is seldom found freezing soil layer under deep snow cover during coldest
winter season in Hokkaido. ‘ ’

Consequently in-problems of erosion and surface run-off, it is important fact
that there are minimum infiltration-rates on the soil surface under the snow cover
in winter as much equal as rates on the same slope surface in autumn as listed in
Table 1—26. '

6) Contour furrow on frozen slope — On frozen hillside of volcanic sand,
contour furrows were constructed in former winter (Dec.1,1956). During the fol-
lowing spring, the bottom soil layers of the contour furrow were found less freezing
than the upper or lower slope soil surface as shown in Plates 2—19~21; Figures
2—10a, b.

These results suggest that the deeper the snow cover depth the lesser depth
there will be for freezing of slope surface layer in winter and then the more op-
portunity to infiltrate the spring surface flow from melting snow cover and frozen
soil layer. ‘



