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Table 1. Rainfall, runoff and soil loss (1989. 4~11)
Al [ EeREE | e
(A) (B °
Nummber of rainfall 36 17 47.2
Rainfall amount (mm) 667.0 545.0 81.7
Surface runoff (mm) 253.09 218.31 86.3
Soil loss (g/m? 488.64 449.66 92.0
CxHLORBAMEBRE LT, /v, BTEHR A=REKLSCD ++crevevreerremrerensensinaennannens 6))
B3 mm/hr 2225 ERBARICEYETHIERD ZIT, R:IBEWRHAE K TERK
B Y, L REETBERETFEE T 2~3 mm/10 L fERGRE S I MEARGRK
min BE x4 - CTRABRMEE L LT3, C : I EEAH P REFRH

A FoOHET, EESHELHR 198944 A1 H
~11 A3l B T8 EIOBEMRAD H, 5 H 36
EOBEMRIZ L HYIRE « MEARELL, ¥bIE, £
D5 %H USLE K E&E 5 REMBENIX 17 @ T,
BEPRELLERBEOEFLUTTH B, LAl
Tablel »H8 B2 X 51z, USLE CEZI NS
FEEERC L 2HEHKEILED 86%, RTULE
1192% % 5, ZhUANDERI L 5 R EEHE
KED 14%, 2T EED 8RBT v, L1
735 C, USLE 0 REUBRICEE LALBETDH,
F— 2B R IOCRAERTCLETFROBREL /NS
<MzbhsrZ liticd,

—7, M - MEx LI eERNOI b —2
BERSEE 2 3 mm/hr LT oM 9@ (1.0~2.5
mm/hr) T, BRI 1.5~8.0mm Th-7. Zh
ORI AMHAKER8.29mm TL&HEKE
D3.3% MELEE3Ng/m TCL2HETLED
0.7%IcT ¥\, Lichis T, ¥ — 7 BEMREEMN 3
mm/hr LT ORER T, I E A FHERES
T EELZLND,

3-2) M RE & LIBEK

RERTEETFHR @ 5 USLE 3kEX TR
ThaY,

MERP RS R 3, ks 5BRoREN %
EbTRETHY, REUEROEH =KX LFE &
FORER D 30 5~ 7 BEREE] & 0R (EIE o
FHEHETH 5, BEESMBICE VT, @S
MHEGRK R ¥ TRMEETED, HEAEK K2,
FTEOZERYRLIRETHH, ToLHOME
KRS BEOUB TR EINLETSH 3,

USLE o##eic & RS REUE, 12 A~3 A
DOEEKE (cm) #1.05T5 L TRDLIB, =
TR E LTV AEBHEIC s T, BRSO X
501 22.8 m*tf/hashr #B T\ 59, 4 A~11 A D
BEREIR R T, M - MEARE LSRRI
X % El{HD&5H11143.32 m?«tf/hahr ©, BEHR
H R A N 2 7o 4ER R B 166.12 m?-tf/ha-hr &
7£%o ¥, USLE »3Es7 2 REMER O &5 EI
fifi12 132,47 m?+tf/ha~hr C, WERHBHRE LG8
7o4EM R fH1% 155.27 m?+tf/hahr & 7c %, BE-Al
SHEBENHORTLEER, ThFhnl.lg/ms
488.3g/m* TH - 2,

DEHABREOTEREERD D, Tihbb, B
HE T3 1 FEORERTLEA), L=0.476,
S=C=P=1%thZth(DANRATEZ X
HYABEEE K 38 bh3, 208G, BN @GS

Table 2. Rainfall-runoff and soil erodibility factors
Number amougt R ot Sotl e
(mm) R(m?-tf/ha-hr) K(hret/m?-tf)
All rainfalls with 36 667.0 166. 12* 6.18X 10~
Crosiye gainfalls 17 545.0 155.27* 6.62x10~

* Snowmelt-runoff factor R,=22.80 (m?-tf/ha+hr) is involved.
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MHBRBE R OE D FHiek » T, TERBOBEHIIT
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LR OBEN (ME) MHAE R, ®ESHh
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hr®, BB D 680 m2-tf/ha<hr?, HF D 856 m>-tf/
ha<hr® 7g 212 BB EBBIPE VT EHRL
Td, Fie, BHIC L » CTRRE RAHLIEOME 65
m?-tf/ha~hr (RO L L %) L H X2 EEELRE
WA, FEMOKRECKIEHEEE LD L, ML
BB EFEANETH S, TERH Ko T
W, A GEED @ 0.482 hret/m?-tf, g Rk
+ (WED) @ 0.695 hret/m?-tf, EIE~ - GHHE)
D 0.718 hret/m?«tf10 TR Tk h /N E <, Z&
HIMEWERDZ ETEL Y, ¥, BAMORE
A 27120089 hret/m?tf & Eh, ThiciivHHEE
LicZhb,

3-3) B RHKE - RELE
KECIEROME» M EET B, 22 TE,
MROBELEED > bENE, - /7BREERS IO
ElfE%E b LiF, MHKE - MELEE OBIFYE
#3%, Table 3 i, KEHHAREL - £BFic>
VT, LEOBRETFAREKELRCLECRE

Table 3. Relations between surface runoff, W,
soil loss, G, and rainfall amount, P,
peak rainfall intensity, I, EI value

W~P log W=1.421log P—1.25 r=0.67
W~Ig log W=2.13log Is—1.02 r=0.70
W~EI log W=0.911og E1+0.22 r=0.72
G~P log G=1.37log P—1.10 r=0.71
G~Ig log G=2.34 log 1;6—1.05 r=0.84
G~EI log G=0.951og EI +0.32 r=0.83
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Fig. 1. Relation between soil loss, G, and hourly
peak rainfall intensity, 15,(1989.4~11)
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TI6ETHY, BRED 6% THAHAERETIE
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FTIoR1FEk 420y cERT S, &
% - SRR < FHFI OB % Table 5 12,
B OREIRIE & HEE T RE % Table 6 1R
T Thbrlhid, BRNEH - EERHES X L
BREARKE, BEICL > THLME R » TV 5,
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Fig. 2. Relation between soil loss, G, and EI of rainfall
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REPR g 5, BEUERFPCE - Th, KR
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H25 13 B o3 ERBEL, BE BS
A& LA 12 A~3 AoERFRE R AKE X 1.64 mm, i
TEERL1g/m Thot, THSIIEBRTHK
B254.7mm D 0.6%, BT £ & 489.4g/m* D
0.2%1IT &7\, UED X 3112 A~3 AD%ER
i KEITERKED 23.4% % D20, T
He MELBOEGBEBD TNI W LB
f&ofCo

4-2) FHHOBRHEELRE

FH (U~5 ) oBEWE 1, B -MSHYER<
HE U~11 B) BT 5BERED 16.8% % L,

Tt « R At BWEIL 16.2% 2 iz, RE
MHEKBRERBAED 4.3%, REFEBRERE
TED3IINTH D, BEREOE G I THE R
T ORI DEGCS, ZHITFREORER I
L2b0LELZOLNS, i, WH - RUMHHFEL
TR O E — 7 BREE OFHEILLEEH O T
FH/NEL, RERERIERETH S, &R FHY
DR E LTL, BROBRERT Y > v O BN
NEVIHBEREEOEIEG I ERERTLC
ENTE B,

4-3) EBHOBREEE

B (6~8 B) oBWEIERENED 37.3%T,
T & - R EIL36.7% 2 5%, BED
FEF O 8IY, BRES DIV REAK & R
B ZETHD B MTAREL RO —
7 BRREOTPHEREEHERAL TROIAE .
WHAKEIERHEKED 36.8%TH b, METLER
FRELEBO 2T 1% TH D, M MU REL
1NOFHHECLBIL, BEH LR TRATH 5.
BEEDZIARCLIBLOTHD, ThiXEH
OREFMERRILOBHO—2TH B,

Table 4. Divided seasons for soil erosion

Periods Dec.~Mar.

Apr.~May

Jun.~Aug. Sep.~Nov.

Season Snow covered

Spring

Summer Autumn




RR - A - F | RAEBHOFHHE 469

Table 5. Seasonal erodibility of rainfall (1989.4~11)

Chal;)afcﬁgfriﬁft;lclstics Spring Summer Autumn Annual
number of
' times 18 22 38 78
@)) Rainfall
% 23.1 28.2 48.7 100.0
mm ©125.0 278.0 342.0 745.0
@) Rainfall amount
% 16.8 37.3 45.9 100.0
number of
" 21 36
@ All rainfalls times 8 /
with soil loss
% 22.2 19.4 58.3 100.0
. mm 108.0 245.0 314.0 667.0
) Rainfall amount
with soil loss
% 16.2 36.7 47.1 100.0
number of
; 9 17
) Erosive rainfalls times 3 5
by USLE
% 17.6 29.4 52.9 100.0
. mm 69.5 229.0 246.5 545.0
® lI)Qa1Ir‘1IfSaIl‘II4:amount
v % 12.8 42.0 45.2 100.0
Mean peak rainfall
D) intensity mm/hr 3.8 8.7 4.3 5.0
by (3)
Mean surface
@ runoff percentage % 10.2 38.2 47 .4 38.2
by(3)
Mean rainfall
@ interval hr 72.1 91.8 48.9 70.9
. by (1)

Table 6. Surface runoff and soil loss in each season

Snow covered Spring Summer Autumn Annual
mm 1.64* 11.0 93.7 148.8 255.1
Surface runoff
% 0.6 4.3 36.8 58.3 100.0
g/m? 1.1* 16.0 132.5 339.8 489 .4
Soil loss
% | 0.2 3.3 27.1 69 .4 100.0

* Surface runoff 0.04 mm, soil loss 0.3 g/m? caused

4-4) MHIOBEREBEE

M (O~11 B oM ER, FRNEKLDSE
& (45.9%) NEATH B, TDO5 b« KT %
Pk 5 RN B IAERIED 47.1% T, ZhdEHoledh
THRAKTHD, B+ BREL LMOSBH L X
T, Py -2 BERREREHOXSBETD
5, ERPHREERIZAT.4% L, EREBELCRD
EVER T T, MHKEZERHEKED 58.3%, I

by rainfall is involved.

THEEERTLED 69 4% % 5, £EMHEYBEL
TRATH D, Chbick b, HERDY %
FEE e, KUBESM ERETH « LB
EUARELRPTWEREEL DL LMNTE S,
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TERAEORUIE HEIND, LicdisT, &
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HAMHERT©H 5 USLE OREF T H RS - TEEAK
YEHFICRD, BEEMLEZ LT 5,

fimo X 5wz, USLE TiR@Sitic t 2Z&%
TRIEMHGRE R ¢EbL, 12 A~3 ADBEKE

(cm) # 1.0 5L CFH+ %, 1988 4F 12 A ~1989
EIAOEKREIL22.8cm THBH» b, R 13122.8
m?-tf/ha*hr & 7t 5, ZOHBOHTHE0.011
t/ha, RERMAHE L=0.476 TH bH, FEDE 9 %,
BHBERMIEEL b S=C=P=1.0 L k5%, ZThblC
IOVEEHoLBEAEMY (DR THETS L, K=
9.21X 10 *hret/m?-tf & 7%,

USLE cHEZEIh ARAEHBERLLRD LN
BE-BSE, F F, BKHoBWHER, 85
¥ % Table 7 wid, BEHI LD RECE GRS IV
Fig. 3 &t ELfEOFEMBIMMEO TR A, B
WMRHERRAEICEIKREL, BERNOREE A G
ERRLTD, T, LEAHIEKBLRELT
bb, TORBPLEOZEMIMATE Z L ERE
LT3,

BE - mEER L, EFENORMKEGRHO
HE IR 4.4%, B 41.2%, ®K0 39.7% T
HYH, WELEDEEGIFNFh 3.3%, 27.1%
69.4%TH B, TNORLET LBV E DT
BEMThH, BERMERK L ) LERCEOCEIS
DEBITE,

ko X 5w, BREHAREIERE R A E L,
WO LR IR S &\, BRIEHAERIERO
BEMEZFELTIEETH DD, FHHCAHD EBEN
HHAREEAKT LR OBRL BT 5 LE 2
bhd, T, TEGEZZEHNCLS L, FiHE
EHX 0o BAoHES 2 EU EARVHERY B, L
BEREGLECT AU YRHLTRETH ), HEH
BEYLM - FRESEL OB ELE D,
EVHBRERCELEOTFU L HM &4 %5 USLE ©
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Fig. 3. EI distribution curve (1989)

M EE OB E LTRET L0, ERICIZT —
EHRRT IO EH L - THERKIEHT 2,
ChEEMOKREL, & BRI RECE
HlarbolZEzbhb, TbbBIIIER®
BREWERL, FLHWEL S D HEKSHEL
M ans, MR 52BN OTFHEREY &
5L, B0 72.16HE, Efio 1.8 KiElicwtL,
N 48. 9 TH v, K ONEREIA R /N &
Moty TDX 5 RERRE TR, KfoLEK
FRERMOBH I VS ER L, KloganE
BHSHE—FEltoT 5,

6. ¥ & &

LB EREEFTINBEES GLIRT) wBREBL
ARSI L > T 1 FEMHOBKEF - il - T8
HL, FE-EDLCEEFOEN - MY, 81K
P, BERTHAK, TEEREUS ErouvTRE R
%, T XS aiER2E 7,

D RAAENTCORCEIEREWTCLED
92% %, ¥ — 7 BEWEE S 3 mm/hr DL LOBEN
It BT BT 99% i,

2) BERMEARRL 155.27 m?-tf/hashr, 2R

Table 7. Rainfall-runoff and soil erodibility factors in each season

Snow covered Spring Summer Autumn Annual
Rainfall.ranoff m?tf/ha-hr 22.80 6.79 64.00 61.68 .,| .155.27
factor R 9% 14.7 4.4 1.2 39.7 100.0
fS:ciioerrcI?ibility hrfi}?;; " 9.21x107 4.95 4.35 11.57 6.62
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BOEMiEEL LR,

O ZTRECIRIETD 5 T ERE I EL
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Summary

Soil losses caused by rainfall and snowmelt were
observed by the use of the slope lysimeter in
December, 1988, to November, 1989. The seasonal
or annual characteristics of the relation between
soil loss and rainfall as well as between the
rainfall-runoff and soil erodibility factors estimated
by USLE were discussed. The results may be sum-
marized as follows:

1) The quantity of soil loss caused by erosive
rainfalls amounts to 92% of the total loss,
whereas 99% of the total loss occurred at rain-
falls with over 3 mm/hr peak intensity.

2) The rainfall-runoff factor, R, and soil
erodibility factor, K,were estimated by USLE
at 155.27 m?-tf/ha+hr and 6.62X10-%hr-t/m?-tf,
respectively, for erosive rainfalls. The value
of R was 7% smaller than that for all rainfalls
with soil loss, and, inversely, the value of K
was 7% larger.

3) The quantity of soil loss increased in the order
of spring, summer and autumn, and the amount
of rainfall was also the largest in autumn.

4) The investigation of the K value indicated that
soil erodibility varied seasonally. The value
was the largest in autumn owing to the fact
that the surface soil layer contains a large
amount of water in this season.



