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Fig. 1. Daily mean temperature, precipitation, snow depth and soil freezing depth of slope-lysimeters
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Fig. 2. Freezing index of 1988/1989

Table 1. Observed temperature, precipita-
tion and normals at Sapporo'®

Dec. | Jan. | Feb. | Mar.
normals | —1.6 | —4.9| —4.2|—04
1988/1989 | —0.7 | —2.1| —1.9| 2.3
monthly normals | 101.0 | 114.0 | 92.0| 78.0
precipitation
(mm) 1988/1989 (117.5( 44.5( 20.5( 45.5

monthly mean
tempgrature
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L ThH B, Tablel 2HLHLIRE 5L, &
Dﬁﬂigﬁﬂﬁ%tgﬁ%f‘% 272,

HIEEOE L, Stefan EF AL ES KK T
FhT o LNnTED,

Z:a, F ............................................. (1)
2T, Z:EEH(Cem)
F: B5EH(C < days)
a R

O, B EIRA-EBEEFE24cm, BEREK
179.6C-days *fA L Ca KD B L 18+ K
b THILFHHREE ENS 2.7 X hIEFH I
e ks, MM OBHEMRIT1988F 12 A 15 H
~1989%3 A 11 AD 87 AMTH -7,

3-2) BECHE

Fig. 1|  REhBBEEREOF— 2 ic X hif, B
B2 1988412 B 10 A5 198943 A 13 H %
TO Y HETH Y, BREROHE MBI IRESIE
LTv5, BERIESE, JBEREOKELHER
Lo THEBL, RARSHEXINIE2 A5HD 60
cm THotz, BMBEREFEHRELKBC AT S
2ATA»SHED, 3AFTETOREEATH
T L7,

ERVMBELALEE @S2V eihix, A
FHKBEA OCCUTTEKIREELRL, T
BPHEEI 0C Az MISBERRETH L D
CBEKIREAEhb, Z0LEAMSEIIAR
THEZh 5,

M=mt+tp/80, (t>>0) rreererererrensnreeeen @
22, M: HESE E(mm), p: BB K E(mm),
t: AEHEECC), m:@EE £ Gm/C days),
QOROEVFE 1 HRIKREC L 2MBE T, £218
NEMIZL 2MEETH D, MSHREA m ZHKO
K&, WF, tEE&EREYRETBIEET AR
TI2~6 LI hT\5, MEHfOKRBEE R, O
RCESCTHUTDO X 51275,

2M=3(mt)+2(tp/80), t>0) oo ®
T, SM:BEEE(mm), Smt) KRk 3
AEE(mm), S3{p/80) : NI & HREE (mm)

WEREHEOMKE, IEGHRESSIERD
Zrot, X»LRERE mERkDD, BFEY
KB OCL T TiEKIZES, 0CL ETER
EHRTeT, Thict v 12H100B8~3A13 80K
RESZFHYKE T 139.5mm & BH &, BHMPIIcSE
BB LL-OTREBERE CM) L3E1bhb,



132 LB ARBERAEE BITE H25

FORICIERCL 2BMEELEEND, ZhE
ORBELEHC L > THET S L 0.69 mm & 7%
D, BHAMERISECI AL TE—H YT
B ThHOHMEEYG)RNARAL TS HRE LK
W5 E, m=3.64(mm/C-days) 7cBE*E5,
3-3) BAS, MBRICLZHERT

BIEEds L MR ORI & b e O RIER K & L5
W, 3 AFECRE MEI KT T E o3
EIZ4: L (Table2), 3 8 4 HE S i3, BRER
CEEEAEX16.3cm WET7.0cm 2 H
23.3cm ¥ T) BFL, BEEHT10cm 0BREH
Hote 3B 4AXETHREL2.3C, ARER
B2 3.2CIZL, 12.5mm OREMIC & d I\WRE
FH & BT ARE L o, RERHKE RS
NEEHRD 1.7, RECEBI2.65Tho7, &
ROEREB SR KO DEHITH AT S &
bz, BRI VRIOMEEMET LD
LERTAEY SDTH D, EEERCTIEERE
KERAMRE I W TR~ DEIZEERD e 1eD
ZE, BIXUHBICHEERN LD, BAMI
BINT5 D, B IR0
tEzbNhD,

3A10, 11 AR XBFHK[RH 1.4C, 2.7CE
7eh, FRARBIRERLTRERL4.9C, 5.9CK
FElLf, SOk, BERTIRHE & bAMBRLL
FELTWE, AL HCRBRERTLLEORN
By R, ZhfEBOMBICE b7 BEKD
WiHeE2LbRS, FLT3 A1l HolEERB L
BREL, MEIED BRI, BE - sER
DK LHHEER RS &, RERIBESRL VT
KE, MELEEbRKERMEERL T3, Lk
DX YL, ZThIEEMEAROMEOHE CER
THRETH B, HHRHOFFLL X DH, RBIC
HREhBEER I, ThHrboLHhRKOBEER
Tk pBEIARRE L 2B, ZOKGHERM CK) T

»AHERREETZHDTEERL T 5, BfEITE
Lo LR BETT B0, PR LER
—EHRERET 5, ZORLBUIESMETHDHE
Enb, KEORMBUKEBIK X TRATIRE A B
Bt 5, HWEAEMNLTCOWRIEZ OBEKOBE
(FHD MRET D, FRERIDIETH SR
KEL B, —HELRE BEFROESC L YT
BAURT LT BZ TNz, BRFoREKT
SEREBC S D, LIch > THERNCE - T T 5
BEIxmabhb, COL3HRETCEREELADI
i, BFLVRBARFIERITZ LB, Table
2 DFERIT, DTRG0 S AR O B~ R AR
BB 3EEBHKEZTTIOL 2L 5,
3-4) BAERHRE
BERTEETFHK V@5 USLE kX TE
HEh B,
A=R:K+L+S-C-P
T, REHRT L& (t/ha)
: TR H RS (m?-tf/ha<hr)
s FEERE (t-hr/m2-tD)
T RITRR AR
: ERHMREL
: (RSB RE
P : (REFRHK

WXOERFEHENC X 2 ETHEL LR
FEEXRBELDTHY, Thih, HEOREN, F
BHEEHLLTHRETH S, BEHBICE T,
MERBC I ARAYHET 50 L L TESHD
RE R ABRESH, EMEHAER M Z LR
Do (DRMEFHHEC L » TRAOFHE - F 8 % 1T
540 CTHBY, RAEOKRIEScL »ER S,
T RRK w#iflcfd, RO R AR 2T
BT LT T3, & ItiED &
5 nEBELHH T, FHORERRNEHE A,
BFIER A X XF T HRENTVE, T2 TIASE

O wnwHE R P

Table 2. Runoff and soil loss with melting of snow and thawing of freezed ground

daily snow cleared lysimeter snow covered lysimeter
e | mean | wanfall | | gl | fepe ot | ol T oy
() (mm) (mm) | (g/m?» (em) (mm) | (g/m*» (cm)
1989, 3/ 4 2.3 12.5 2.34 0.76 7.0~23.3 1.40 0.29 10.0
3/10 1.4 0.0 0.07 0.41 16.0~20.0 0.18 0.41 3.0
3/11 2.7 0.0 0.00 0.00 0.0 0.02 0.06 1.0
total 2.41 1.17 1.60 0.76
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Photo. 1 Condition of slope-lysimeters in spring

(right side: snow cleared, left side: snow
covered)

Photo. 2 Surface condition of snow cleared
lysimeter (just after thawing)
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Table 3. Runoff and soil loss with rainfalls in spring

snow cleared lysimeter snow covered lysimeter
date r:::)ll r(‘;?;gf (gls;())rsgz) conc?zlc}%ition r(:r(r)g (5;%2) conc%o/tl%)ation
1989, 3,726 3.4 0.00 0.00 — 0.02 0.25 15.38
329 2.6 0.01 0.08 4.86 0.02 0.05 3.00
4/ 8 12.0 0.02 0.24 9.83 0.01 0.09 9.20
416 26.5 0.42 7.54 17.95 1.94 5.31 2.74
4,17 28.5 0.34 6.62 19.47 1.76 5.06 2.87
5/13 7.5 0.04 0.22 5.60 0.01 0.22 15.86
5,20 5.5 0.05 0.36 7.42 0.04 0.36 9.89
5/28 6.0 0.04 0.73 18.15 0.40 1.05 2.63
5,30 7.5 0.20 L0l 0.69 2.06 1.02 0.50
5/31 14.5 0.42 0.26 0.63 4.80 2.90 0.60
total 114.0 1.54 16.12 10.47* 11.06 16.31 1.47*

* mean cocentration.
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Summary

Observation of snow depth and ground freezing in
winter, thawing of freezed ground, melting of snow,
runoff and soil loss in spring made by slope
-lysimeter. The conservation of farmland in
snowy, cold region was examined by these data and
the following results were obtained :

1) Runoff and soil loss occured with melting of
snow and thawing of freezed ground in early spring,
and these behaviors were accelerated as rainfall
added in this period. Runoff and soil loss were
much greater in the snow cleared (. e. ground freez-
ing) lysimeter than in the snow covered lysimeter.

2) A multiplier to calculate the subfacter R, for
snowmelt was discussed with precipitation, water
-stage amount of snowfall from Dec. to Mar. and
water-stage amount of snow depth in early spring,
and all values of multiplier were smaller than that
of USLE as the ratio is 1/60, 1/40 and 1/20 respec-
tively to the original.

3) In spring, the runoff was evidently greater in
the snow covered lysimeter than in the snow clear-
ed lysimeter after thawing. It was caused by
increasing the permeability of the snow cleared
lysimeter through the freeze-thaw process.

4) Tt was compared the soil loss before and after
the freeze-thaw period. The soil loss changed by
characteristics of the rainfalls. That is, the soil
loss was unchanged before and after this period
with the rainfall of small El;, value. But the soil
loss was larger after the period than the before
with the rainfall of large EI,, value.



