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Sub-water-tank

Water-tank for supply

Valve A Artificial rain apparatus

Fig.1 The illustration of Intake-rate-meter for slope land
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Fig. 2 Locations of sites studied

Table 1. Average value of k,I; on each land-use type

Land-use condition iz;nsbue:ergint k L ?F?;f;f;?:alti:e

@ Forest 61 0.364 358 1 =0.3641+230
@ Meadow 13 0.069 104 I1=0.069i+ 97
® Grazing forest 6 0.203 65 I =0.2031+ 52
@ Arable land 12 0.066 56 1 =0.0661+ 52
& Pasture 16 0.018 22 1=0.0181+ 22
(6 Bare soil 5 0.010 3 I1=0.010i+ 3
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Fig.3 Land-use type and intake-rate
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Table 2. k,I, of forest in Hokkaido
Classification Number of K L Regression line
measurement of intake-rate
thick 19 0.418 423 I =0.4181 +251
S fiold thin 23 0.302 365 I=0.3021 +257
asa e Average 42 0.355 391 I =0.355 i +254
non 17 0.292 294 1=0.2921i 4208
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400
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200} NS
1001
] 1 1 i 1
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i (mm/hr)
Fig.5 Tendency of intake-rate for Sasa plant conditions
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Fig. 7 Intake-rate on Sasa field and non-Sasa field at Ikeda-todai site
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Fig. 8 Effect of Sasa roots for the intake-rate at Ikeda-todai site
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Fig. 9 Intake-rate at the Livestock Farm, Hokkaido Univ. site
Table 3. Soil properties at the Livestock Farm, Hokkaido Univ. site
Sasa field Pasture
Depth Specific | Void Coefficiendt of Depth Specific | Void Coefficieng of
ravity ratio water concuc- gravity ratio water conduc-
(em) 8 tivity (em/s) (em) tivity (em/s)
0~ 5 2.47 — - 6 2.47 1.59 5.37x10°*
5~10 " 2.53 - - 23 2.22 3.58 6.78%1072
10~15 2.44 - - 34 2.53 2.92 4.16x10"*
15~20 2.56 - — Meadow
10 | 25 | 191 | 1.80x10°*

HEEASER B L UL EOYEAREIL Fig. 9,
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TV N & 19834 IC R AS5E 7 L i Bl s k£ QY1984 IC5ER L 72 B D W T T - 72,
+EEBERG T TFOWEIYENLE Table 4 DTEL TH Y, BAEREMSRIL Fig. 101K
T, YOI, 74V CIRBORE

WEL, BLETBALTW S,
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Table.4. Soil properties at the Soya-kyuryo site

Sasa field Grassland
Depth Specific Void Coefficient of Depth Specific | Void Coefficient of
ravit ratio water conduc- ravit ratio water conduc-
(em) g ¥ tivity {em/'s) (em) g y tivity (em/s)
20 2.71 1.69 7.17%10°¢ 7 2.46 2.70 1.03%107¢
30 2.70 1.27 6.49%10°° 17 2.54 1.67 6.82X107*
39 2.69 1.07 4.07X107° 27 2.69 1.39 1.34x10"°
50 2.71 1.04 1.10Xx107* 40 2.71 1.23 5.80Xx10°7
58 2.77 1.16 4.09x10°° 50 2.71 1.15 4.00X10°7
69 2.77 1.14 2.00X10"° 60 2.71 1.24 3.80x1077
80 2.74 1.07 6.02x10°° 70 2.73 1.21 7.61x1077
80 2.76 1.24 4,95X107°
91 2.74 1.22 6.64 %1077
20001
O Sasa field
A Old grassland
1500 ¢
A New grassland
E
=
& 1000}
>
AY
500 F
. —“——A’r:———'//—;‘_
_-—A——A—A a2 o
Dos A e "
0 500 1000 1500 2000

i (mm/hr)
Fig. 10 Intake-rate at the Soya-kyuryo site
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Table 5. Soil properties at the Tesio~ takadai site

Sasa field (thick) Grassland
Depth Specific | Void Coefficiendt of Depth Specific | Void Coefficienéc of
ity ratio w.at‘er conduc- gravity ratio u{at.er conduc-
(em) gravi tivity (em/s) (em) tivity (em/ s)
0~ 5 1.80 3.43 4.2X1073 0~15 2.12 1.92 3.7%1073
10~15 2.41 1.33 2.4%1073 5~10 2.46 1.16 2.6x10"°
20~25 2.45 1.37 2.7x107¢
25~30 2.08 1.19 7.5%x107*

2000 (
O Sasa field

1500 F o Pasture
E
E 1000

500 |

ey OO L O N )
0 500 1000 1500 2000
i (mm/hr)

Fig. 11 Intake-rate at the Teshio-takadai site
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Table 6. Soil properties at the lkeda-todai site
Sasa field (thin)

Depth Specific | Void Coeff1c1endt of
it i w.at_er conduc-
(em) gravity ratio tivity (em/s)
0~ 5 — — 9.4x10"3
5~10 2.28 3.33 7.7x107*
10~15 2.44 2.61 2.4%x107®
15~20 — 2.73 1.5X107*
20~25 2.43 3.20 3.5X10°*
25~30 2.49 2.32 5.5X10°*
30~35 2.59 0.69 —
2000
© Sasa field
1500 |~ o Pasture
™
S
E' 1000
5001
_-'.1 ‘ i I ]
0 500 1000 1500 2000
i (mm/hr)

Fig. 12 Intake-rate at the Ikeda-todai site
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Table 7. Soil properties at the Minami-siribesi site

Sasa field Arable land
Depth Specific | Void Coefficien(ti of Depth Specific | Void Coefficiendt of
ravity ratio w'at.er conduc- gravity ratio w_at.er conduc-
(em) g tivity (em/s) (em) tivity (em/s)
11 2.36 4.02 3-12X107° 4 2.70 1.75 5.98 %1074
18 2.45 3.12 4.88%107° 16 2.71 1.78 3.92x10°¢
25 2.61 2.77 1.37X107° 30 2.70 1.61 1.31 1077
35 2.67 1.98 1.80x10~* 42 2.70 1.77 2.75X10"*
43 2.72 1.45 1.50x107* 53 2.78 1.52 1.40x1077
53 2.75 1.50 2.41x10"* 63 2.81 1.60 1.54 %1077
2000 ¢
O Sasa field
1500 b ® Arable land
T
<
§ 1000}
500 b
P o
2
a—a—lg—s
0 500 1000 1500 2600
i (mm/hr)

Fig. 13 Intake-rate at the Minami-siribesi site
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Table 8. Soil properties at the Syari-sanroku site

Sasa field « Arable land
Depth | Specific Void Coefficieng of Depth Specific Void Coefficiendt of
ravity ratio w.at.er concuc- gravity ratio W.at‘er concuc-
(em) g tivity (em/s) (em) tivity (em/s)
5 2.54 2.33 2.63X10°® 3 2.54 2.23 2.67x10"*
15 2.58 1.94 3.76 X107° 14 2.56 1.66 6.25x10°*
27 2.56 3.41 2.04 X107 27 2.59 1.68 4,58X107¢
45 2.52 2.93 1.33X107* 41 2.64 1.71 2.69x107®
56 2.49 2.22 9.90x10"* 55 2.60 2.78 1.83%x107¢
65 2.53 2.61 2.06x1072 70 2.55 3.07 1.01x10°3
78 2.50 2.46 1.67X107* 85 2.58 2.93 2.77X107%
100 2.51 1.99 1.79%x1072 99 2.64 2.75 1.28x107°
2000
O Sasa field
1500 F ® Arable land
E
S
\E/ 1000 ¢
/\
500 b
L}
op—gat : =
0 500 1000 1500 2000
i (mm/hr)

Fig. 14 Intake-rate at the Syari-sanroku site
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Infiltration of Sasa Field and Grassland
— Engineering Study on Hillslope Grassland (I) —

Yasuharu UMEDA, Tetuaki Nacasawa and Tamaki MIZUTANI

Department of Agricultural Engineering, Faculty of Agriculture, Hokkaido Universily

Most reclaimed grassland is on slopes, because flat areas for agricultural use are limited in
Japan.  The slopes were forest, mostly with Sasa, before the area was changed to grassland.
When land-use changes, the surroundings will be influenced, for example, runoff cycle changes.
The water balance and runoff of forest depends on the plants, and with Sasa field the intake-rate is
exceptionally large.  We studied how large intake-rate changes when Sasa field is changed to
grassland, and attempted to define the water balance mechanism of sloping grassland and to
determine the general water runoff mechanism. The following results were obtained from
numerous intake-rates in Hokkaido.

1) Intake-rate of Sasa field is much larger than of grassland or arable land and changes with
surface condition.
2) Intake-rate of pasture is smaller than of meadow.
3) Intake-rate is small immediately after grassland establishing.
Key words: Grassland establishment, Water balance, Intake-rate, Sasa field, Hillslope
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