HOKKAIDO UNIVERSITY

Title TEAKS &R - EREMICET 2 BRI ARBHFR(ILI)
Author (s) Fe@, #7); Sakurada, Junji; #BA, Z& b
Citation BB RERFMURHRES, 13, 19-32
Issue Date 1988-01-25
Doc URL https://hdl. handle.net/2115/48915
Type departmental bulletin paper
File Information 13 19-32. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




deok - BOBWTFEERE 1311932 (1987)
+ 8ok o & W
— ERIEHICER 9 5 BE L RIZE (1) —

B ME - Bl &G - RIR
(PR BB TR

z =

WHE] - BHEE - BRI (1987)  HHIKD S JLHER K BSOS
MIems 13:19-32

BRI S IRHIBEEOEIc > WVWT, AU—T 94 Yy A—F BT, &
T & 2 LB SEHOEH & R~ REREZICDVWTHRE UL,

PR & Bt & DT EOY IR T 5 &, M EHO F T A OB KR
MAEL, FEEEMBIAE N,

RERRIC & 2 KRN DETIR DV T, HIEEIC R T TEL ol
AR OEEICEN, BRREBCEAEHLEC I EXED LN,

BRGATICHES THKDE N OB 2 & 5 &, BEHIIT AR I HEASEND
BENHHNEH, HMTOBERBRETHS, S5, EERAI S, BEN
& BRGEEEME I 5 &, RIS HE KR E < HFASENNLRER S,

BER ~ SRHBIRIC BV C, EHIO RSN & D — I k& 0, BERSEEC
EHHDTHHES K E VIBEE LR SN, BHEBEREES S <, HiaEy
FRHEAS BN,

F -7 N EHER, HEks, AN, BRE, S

1. U & £

THF R & BRORHBEEEOBRII DV TEE L OPEFES T 3N T, F5 5 bERNH
1B B BRI EE S RO L EIL D DT E T T H T AR gy -
o R ERIICHIEYT 5 120, MR, LRICB T AKOEHII-OVTHREETTH TS,

ITE, AO=TF4 YA —F I L OBRICHES LEKD OB, RBEE, iR
HimtHic o0 T, BHRE S MRS S & EHE T 5 S &IC k> THRE L 7,

FHOK DGR O LA~ OBRERE, FkRI S & ORREUs EHBERR» &, HHERROH
WRTFELBTHLD, 12, BERHETEO—RBNESRAOHEEZ KM E Db, B
BRI AZRE TS I L 0 E MM E OO HEOEVERE T 5 Z EWTHHETH
%,

2. BREMEER - Hik & TEOKIIHE

P 1AM S P I B X I 5 B B ARk & ¥ ARSE TS DB B & O Fig.
1IFDOEMGRZR U EEMRDO AT -7 54 VA =7 2B E2HNTITo 12, #OIERIE

19



BEEE] - MEMLHR - RIRG
HiA35. 1m X 9. 4m, MHEAS5.3m X10.0m TdH 5, WEIIEHAH 8 &, MihrNieEcs 5,
ZDAQ—T T4 YA —FRFIZIERE D S DYES 10em & 500m & (ZHEAM 2 FRT, WirHkZ ik
THEILE-TWNA, £12, FNENDAT =TT 4 ¥ 4 —F DG IFHRIZETH» 510, 20,
40B K 60mDEESIZT v g A —FE2REL, TEKSEHOBLEBHL . S 51IKHF
KEREIPFIREL, HTKMOEHLAEL 2,

a

L
Water table well

1§

=

£

Tensiometer b §

a o ¢ 0o o L]

a(m) bm)  angle
forest 5.3 10.0 8
grassland 5.1 9.4 12

Fig.1 Slope lysimeter.
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Fig.2 Soil profile.
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Table 1. Phygical properties of soil

slope lysimeter (forest)

station slope lysimeter (grassland)

depth (cm) surface 10 20 30 40 surface 10 20 30 40
specific gravity 2.3 229 230 233 2.3 2.36 239 243 243 2.4l
solid phase (%) 28.6 25.8  31.2 23.5 25.7 19.7 27.2 24.0 22.4 246
liquid phase (%) 67.5  59.3 493 548  54.7 55.3  57.8  56.3 554  66.3
gaseous phase (%) 3.9 149 195 217 19.6 250  15.0 197  22.2 9.1
porosity (%) 71.4 74.2 £8.8 76.5 74.3 80.3 72.8 76.0 77.6 75.4
ggigﬁ;‘i?‘;t‘;f ‘E’::;S’) 6.7X10° 3.5X10° 7.3X10° 1.6X10° 4.6X10° | 6.8X10° 7.8X10° 1.0X10" 4.6X10 4.6X10°
organic matter 272 125 156 131 117 7.8 12.9 9.7 123 169
content (%)

station grassland forest

depth (cm) surface 10 20 30 40 surface 10 20 30 40
specific gravity - 2.35 256 2.5 2.6 - 2,38 238 246 246
solid qhase (%) - 49.7 471 43.0 333 - 174 229 250 2.4
liquid phase (%) - 19.7  40.0  36.0  55.0 - 4.6 535  56.6  29.5
gaseous phase (%) - 306 12,9 210 117 - 420 2.6 184 481
porosity (%) - 50.3 523 57.0  66.7 - 82.6  77.1 7.0 776

coefficient of water
conductivity {ecm/s)

=5 =5 = — = =2 —2 -3
5.5X10 8.1X10° 3.4X10 1.3><103 3.8X1021.2><10 1.3X10 7.8X10

organic matter = 20.7 19.3 14.5 15.8 - 36.8 23.2 18.8 16.9
content (%)
2.5k
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[
&
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Water content by volume (%)
Fig. 3 Relation between soil water and water content.
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(forest) porosity depth porosity (grassland)
solid . i (cm) solid
capillary drainage drainage capillary
21.4 58.4 20.2 6.1 63.6 30.3
26.8 47.2 26.0 10 7.6 65.8 26.5
26.8 57.0 16.2 - 20 412.0 64.6 23.4
25.9 56.4 17.7 + 30 4 19.7 53.6 26.7
24.2 58, 4 17.4 + 40 ﬁ 24,7 49.9 25.4
100 80 60 40 20 0 0 20 40 60 80 100
Volume (%) Volume (%)

Fig. 4 Distribution of drainage porosity.
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Fig. 5 Decrease in soil water due to rainfall.
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Fig. 6 Restoration of ability of soil to absorb water.
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Fig. 8 Fluctuation pattern of soil wather.
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Table2 . Values of runoff analysis by slope lysimeter.

(forest)
no date sprinkling n(zdrain rainfoll duration diglxcrﬁ(;fxfge pgfrii?]tgfgk_e srt\?rl;éfgfe
ay) o) thr) (o) (%) (m)
1 1976.10. 5 ¥ 0 29.1 3 1.36 4.7 0.12
2 10. 5 ¥ 20 39.4 4 1.38 3.5 0.11
3 10. 6 ¥ 0 36.0 5 2.1 5.9 0.18
4 10. 6 ¥ 0 15.1 1 0.77 5.1 0.29
5 10. 7 ¥ Y 24.5 2 1.28 5.2 0.27
6 1977. 7.15 ¥ 4 56.9 3 1.08 1.9 0.25
7 7.29 ¥ 6 55.9 3.5 2.66 4.8 0.13
8 7.22 6 6.0 1 0.31 5.1 0.04
9 8.4 5 16.0 15 1.14 7.1 0.09
10 8.5 0 4.0 2 0.37 8.1 0.18
11 8.6 0 13.5 4.5 1.23 9.5 0.13
12 8.8 1 23.0 21 1.92 8.3 0.22
13 8.10 b 0 74.5 2 5.87 7.9 0.38
14 8.16 5 40.0 25 - - ~
15 8.24 * 6 57.5 2.5 2.33 4.1 0.27
16 8.28 3 7.0 21 0.52 7.4 0.09
17 9.3 5 21.0 15 - - ~
18 9.7 ¥ 2 40.5 2 3.04 7.5 0.31
19 9.8 0 21.0 22 2.02 9.6 0.16
(grassland)
no date sprinkling ntzdrain rainfoll duration dirsuc?g{rfge p;frieurrlmt:fgfe Sx}s:i‘s?fe
ay) (o hr) (om) (%) (mm)
1 1976.10. 5 ¥ 0 28.8 3 3.13 10.9 0.08
2 10. 5 ¥ 20 45.3 4 2.31 5.1 0.10
3 10. 6 ¥ 0 42.0 5 4.71 11.2 0.12
4 10. 6 3 0 10.1 1 0.90 8.9 0.11
5 10. 7 X 0 27.4 2 3.86 14.1 0.16
6 1977. 7.15 X 4 43.4 3 4.49 14.3 0.27
7 7.29 % 6 82.2 3.5 7.97 9.7 0.06
8 7.22 6 6.0 1 0.76 12.7 0
9 8. 4 5 16.0 15 1.09 6.8 0
10 8.5 0 4.0 2 0.35 7.7 0.02
11 8. 6 0 13.5 4.5 - - -
12 8.8 1 23.0 21 1.80 7.8 0.04
13 8.10 ¥ 0 54.1 2 16.04 29.6 0.68
14 8.16 5 40.0 25 - - -
15 8.24 X 6 83.1 2.5 7.62 9.2 0.39
i6 8.28 3 7.0 21 0.30 4.2 0.01
17 9.3 5 21.0 15 1.52 6.2 0.01
18 9.7 3 2 61.3 2 7.25 11.8 0.51
19 9. 8 0 21.0 22 1.78 8.5 0.52
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Fig. 9 Relation between rainfall and runoff discharge.
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Fig. 10 Relation between percentage of runoff at forest and grassland.
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Fig. 11 Relation between intensity of sprinkling and runoff discharge for an hour.
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Soil Water and Runoff on Forest and Grassland
- Engineering Study on Hillslope Grassland (III) —

Junji SAKURADA, Yasuharu UMEDA and Tetuaki NaGasawa
Department of Agricultural Engineering,
Faculty of Agriculture, Hokkaido University

A study of the change in runoff resulting from grassland development on a hillslope was made.
We investigated the changes in soil water suction at rainfall ; rainfall and runoff phenomina with a
slope lysimeter.

1) The physical properties of forest soil showed a large coefficient of water conductivity and
drainage porosity than grassland soil.

2) Decreases in soil water suction due to rainfall in forests was found to be more rapid and to
lead to saturation sooner than on grassland.

3) Restoration of the ability of soil to absorb water after rain is rapid on grassland, while it is
slow in forests. When rain does not fall for extended period and soil water decreases due to
evapotranspiration, the ability of forest soils to absorb water increases, showing the large
decrease in soil water content.

4) The percentage of runoff resulting from rainfull on grassland is generally higher than from
forests.

5) The relation between rainfall and runoff shows that grassland droduces much surface runoff,
and that forests have relatively more storage runoff.

key words: Grassland development, Soil water, Water balance, Rainfall, Runoff
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