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Grassland Reclamation and Soil Conservation of Forest
on a Sloping Land

—Engineering Study on Hillslope Grassland (II)—

Tetuaki Nacasawa and Yasuharu UMEDA
{Department of Agricultural Engineering, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Fig. 1.
investigation.
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Fig. 2. Land-use types and intake-rate.

Form of basin and areas of grassland reclamation for the
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Fig. 3. Three phases of soils for each ground
conditions.
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Table 1. Sediment Yields Resulting from
the Forest Act

Surface conditions | Sediment yields | Depth
(m3/ha/year) (mm)

Bare or waste areas 200~ 400 20~40

Clear cutting area 15 15

or grassland

Selective cutting 2 0.2

area

Forest 1 0.1
Ve VoAN corvrremiiicae e (1)

Vi B5FRECBTDHEWE (md), Vi
FORETOFMET R (mdha/sE), A: %
OREDHEEH (ha), N: TR 2 HHlkH
(4F)
L, BT EBETHIEE, THa 14, T3
B3I ETH, BRI OWTE, HIROLEED b
FINE I DBEEZZE LB r sy, BIET
4P ETH, k&2, WIRER 20 ha Dbk iE
WA 2 A B O TET T ha OFHA BT BE E OB
&, HEEWRT LR,
Vi=1x20x1="20
Vo =300x7x4/12+1%x13x4/12 = 704
Vy=15x7x3+1x13x3 = 354
V= Vi+ Vy+ V3= 1,078 (m3)
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MR b LTI iR > T T T2 4 0 &, BRIET
SECRCIR T T 5300855, MiFd LT, Lo
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Fig. 4.
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B B 5 &)

Vi=1x20x1=20
V,=300x 7x 4/12% 0.3+1x 13x 4/12 = 214
Vi=15%7x3x0.3+1x13x3 =134

V = Vi+ Vot Vg = 368 (m3)

(zD VicReReyF U CHIBREYRET )

(+ B 3w

Vi=1x20x1=20

Vo= (300x74+1x13)x 0.3% 0.1 x4/12 = 21

Vi=(156x7+1x13)x3x0.3x0.1 =11

V= Vi+ Vot V3 =52 (m3)

BEflo= v sy — MERLEHREL, BEHY

+THI ERHHEET D) ' ,
FHE G IV BBV & 4 « BT - FEAKEK - £
Wi ORERRY, Fig 4 Rd,
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AR S, BHRROBRELL, BREOREOR LB
BOBIC X - CREBN, BEIEI3I~5m Tha,
IFRORE - & LR - B LT T80, Fhi

® concrete dam
e gabion dam
s sand-catch fence
=—= catch channel

o sedimentation tank

General situation of the sediment control constructions.
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Photo. 1. Grassland reclamation at original
slope of area for investigation.
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Photo. 2. Examples of sediment control
constructions.
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Fig. 5.

Sediment conditions of cach sedimentation tanks.

Fig. 6.

Sediment conditions of each debris barriers.
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Fig. 7. Sediment of debris barrier and rainfall

for the reclamation period.
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Fig. 8. Sediment of debris barrier and stream
regimen for each small basins.
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Ka b &AL kA TEL L,
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sediment volume/reclaimed area (m3/ha)

mean gradient of reclaimed slope (%)

Fig. 9. Sediment of debris barrier and gradient
of grassland.
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BT oBE DWW TR R o (Fig. 5) 25, & Z
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Fig. 10. Sediment of debris barrier and drainage
area for each small basins.
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Fig. 11. Sediment of debris barrier and reclama-
tion rate for each small basins.
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A SRR LR (t/ha/year)
R: REFE$ (t-m2fha/h/year)

K. 4-36r% (h/m?)
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Rt

Table 2. Estimation of Soil Loss for Each
Small Basins

R -
K \ A
No. | mi s. | ¢ | p
ha/h){(h/m?) (t/ha)
1 6.14 11.23 18.69
2 10.41 16.42 46.32
3 11.05 16.68 49.94
4 41.20 14.83 165.58
5 18.55 3.03 15.23
6 12.01 1 0271 1231 1.00 | 1.00 40.07
7 5.90 6.06 9.69
8 9.04 10.47 25.65
9 32.99 12.70 113.54
10 13.79 8.61 32.17
11 23.21 11.73 73.79
12 17.84 263 12.72
200 —
.
10 |
£
@ L]
£ 100
: |
E .
3
£
E %L, .
; .
0 1 [l 1
0 5 10 15 20

sediment/reclaimed area

(t/ha)

Fig. 12. Sediment of debris barrier and estimated

soil loss for each small basins.
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Fig. 13. Effects of sand-catch forest (The
forest condition of group I is
better than group II).

DPER, IR OREY R D 1w, LTI
ELWEEEOBE A S w »  Lizd?s, Fig. 13 ¢
Ho T TLWIT LI 0L, FBN GBI 2 b ik
WEDHBE AT 5, ERENSO IR &
DIRBMRHTEROBE TH B, T WEBEK &3,
Table 2 1073 2 5 HPUROHE B RSB EICH T 55
bi & aHEBOEIETH D, Kic Ihid, LWHFEHR
DWIVC & bW BEBRBRDO VL LB LK TS 2~
=L, FTERONIIL N~ TREEL T B, =
O XS TnEG, R R OREARE R B E R e
E b RO BHMImCERT 5 b L bR
Be Tiibb, 70— 713HEOBECEIEL IR
TORMEA: (&) OB oMY L, sa—
THRETEOBEEL EbEHHDONT vAR L, 7
Wtk & LB EIE RS A YT 5 L o & b
na,

5 BYALAHRRKOMHR

FHK i, 1 OORPICEBILOWE) & £ 03308 =
N S5, oD X5 7sdikic X 5WE EoshiE4
BE T2, #FAHEDONELRT N, OB, L
WCHE IR F A BBE, EHRDRERIILE
ZEMbh ot FERRC, HEFLARTHRO & L8R X3
— K ADHERERIE CHIET % &, A& D XS 2w/
TV ERER R, chbDZ Ehb, B—Aip
B L IR L DA E 5 2% 20 A T HRAWEH LT
BWHEME L BB, T, WA LBOMBERE, By
A LB HEHIEBET2HEDRINE LB bR -
s, KRB X ak 1EREBET S X v BRI

STHLND. B - BHN et BIRL >0, B
BT REETHDEVR XS,

V. & & Bp &

FAE T BT, MR 50~604EEEIT I CHE R S h
FTHREAD 500 ba DILIBCERFEMHRMKE TH 5, b &
b EAREHTH B LBIX T, R TR E iR
N, BHRLHICTOEE & 2% 3 U &+ 5 KR K
MBHPREZNTCWD, TN OMEHRRETE O b
T, & s LR ORRAR (AR X, 2
ED L OB SCTREIR TS, Thbb,
EHOFCerbki - B - BTl D s> 130015
m¥/hafiEd BiA %, THRG LR - Tk 34 - U
BRI C4 7B LT oMERNCHRE TS ET5,
LT BB CHRETLIRELDO 5 BLEHRES 705
T, MIHREHE D 0% #Hilegds5405 50T
BH5b,

CHOLTHEHEEREMY A 20HBIL ¥ T Th
D, AR 7 P VvEEL A6 ERERD2 v
Y— P FASERBEINT S, ZRLDFAHDE
BERATB L, BB EALRVEONLEIREED
LOFTEFETHSL, HEBDOD T & 2T, 4
W ORKRER ThH 5 BRI LT OERIR
Totfcl E LB ERDBRETH Y, BEMHREET
HORFYU TV B LANELEREbhEDR, #f
B TR B - e X A TH Y, BOKE BT 54
WHRO TR BTETE RV, ZORRELUL, 2
ED2ENBLLND,

© GnRodEBE Eodittst, co X ik
SR BB, Ba07 4 -4 KSR
DADLEECH B, LB, WLk
B THOW 0 I TR E BT T5 2 Ehb, ik
X DR 2D FNHIEIEELERH 5,

@ B TORELBOTE DI I B8
SRERIEE, BERER T LB 70% LT & 5 b
LRI T %, BRRIMHERE b, ¥, RE
B S BT IR D, RE O e T OB
Zbbhiz, BTz b DORETH D, BT
ML E T5 2 hbOlEE-THTER T 5 i
b, ML R R T2 0ER R 5 NI
b5,

WERIZ LA, T ORDOREEFLES LT TEAY
RET L, OB HRT S EMAMBERBHEECE»L
T o ekt hdRdoI5,



168 A R W15 A2

Jda

VI. & E:3

B oM bR AT L ¢, BHREME oK R
BTFHAD ;- BHE EOMBERBE LB THB, &
5 L7z &b, ILRMEHAET A B LT, 3%
F ML Lo T RRLEEIORBRY ISP SRR ITRIE
h5, Ticib, B TRETSRALIHEHR A TH
Tsz LaHE LT, 000, BB & 2 %0384
Ehb, COBAORBRBROPTCIL, —E0EEN
FHEhT-5D, fEEOPHRECT IO Lic X
BEWHREHERIER, 55Tk koliESc >
W, ZREREE LM, 22T, IURE
HE IR 255 & U CR B R A HEE SRR D 30
NTCBHERYHAAEL, COBEYRFTIZLERAL
T > AT L OBFIEALEHEL TV 5,

BHTIE O ey TN IS » T £ R 31 BB &
AHERBOBEERAC AT E, RSO Re BN
MRt tc. £OKBR, BRI Lo A, W
WRHRC 3 B ENTR OB A e K DFEE LD, & A4t
R B s AR TR . TR, WA
CERE SR ER ORI R e DLW T h RE R A,
FOF AN DB L DI, ER - FEICRNT S
TR T o T & B AsiT U,

[ )

AFEE R DB hic D, ACUEEBNFEIR B R
¥ X OHLUEEB R R R BRI OB E L, &
Kl TEEE TH Y W, ¥, BlHERA
v, HBCEEERHBCE A TR, LR
YERTHRETHD,

51 B X #

1) FMNBEE - $REH : BTk o i 2
W, HKE I, 10, pp. 1565-160, 1961

2) KH O KBOoEMER‘SHMEBRT -BES L
AR RIETRZE, KHEE, 99, pp. 57-85,
1974

3) iwmA=RY 4 B (EF - FRUIER), p. 176, &

AR, 1983

4) WHATE : BRRTR R O TR & R N 5 o 51
5E, #s-kimk, 65, pp. 15-19, 1976

5) WISCHMEIER, W. H.: Control of water pol-
lution from cropland, Agric. Res. Serv., USDA,
1(3), p. 19, 1975

6} CHKS), p. 20

7) AHN, P. M.: A note on the apparent effect
of soil texture on soil erodibility as deduced
from the Wischmeier monograph, pp. 11-12,
FAQ, 1978

Summary

Soil erosion in reclaimed areas or downstream
sediment transportation often occur when reclaim-
ing sloping land. To protect against this, regula-
tion of reclamation and disaster prevention mea-
sures are taken when developing forests. For
example, sedimentation tanks or debris barriers
maybe constructed to catch and retain the sedi-
ment in the reclaimed area. The capacity of these
facilities are determined from standard designs,
but the effect of sediment contro! by the excluded
stump lines, sand-catch fences, sand-catch forests
and other measures remain unquantified.

In this paper, the actual conditions of disaster
prevention constructed with grassland reclamation
at original slopes are investigated. A rationaliza-
tion of these data for a system of disaster preven-
tion is attempted. Problems of conservation and
disaster prevention are discussed for conditions
with sediment confined by the debris barrier for
each small catchment basin. It is shown that the
gradient of the reclaimed land, the reclamation
rate for the basin, and other factors strongly in-
fluence the sediment at debris barriers. The effect
of sand-catch forest is investigated and their effec-
tiveness is confirmed. The quality of sand-catch
forest is definitely shown to be critically impor-
tant.



