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The Runoff on the Vegetation Works for the Cutting Slope of the Forest Road

Runoff into the side ditch

Tomomichi Fusaimi , Tsugio EZAKI and Masafumi FUJIHISA

Summary : In order to make clear the mechanism of surface runoff on cutting slope of forest road
protected with covering vegetation, the authors have carried out the observation of surface runoff induced by
natural rainfall on the experimental plots of cutting slope of forest road in Ehime University Forest. From
the first year to third year, only overland runoff was measured at each plot. But on the fourth year, the
ground surface runoff and the runoff over the soil-covering vegetation were measured at each plot, and at
two plots the subsurface flow was measured too. The following results were obtained.

1. In the first year, the runoff ratio and mean hight of runoff were hardly differenced among the experi-
mental plots.

2. Some difference of the mean hight of runoff occurred between the control plot and the vegetation plots
with growing thick vegetation. And in Weeping love grass plot and Susuki plot, the value of runoff
over the soil covering vegetation increased in comparison with the value of the ground surface runoff of
the control plot.

3. The plot of Weeping love grass keeped the value of ground surface runoff lower than that of the other
plots.

4. The runoff from the subsurface flow at soil depth 30 cm in Kuzu plot and the values in control plot had
advantage over the value at soil depth 50 cm in Kuzu plot.

5. Lloyd’s measure of uniformity and Kumagai’s coefficient of fluctuation were calculated about the
weekly runoff from experimental plots. Their values were worse than that of mountain torrents on dry
weather region, Setouchi, in Japan, and the runoff was remarkably ununiform.
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6. The ratio of runoff that flowed from the slope protected with vegetation into the side ditch of forest
road attained a maximum value of 13% a year. For a week, the maximum value of runoff ratio was

36%, and the maximum hight of runoff was 39 mm.
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Table 1 Runoff ratio on the cutting slope protected with vegetation

Kuzu Susuki Kentucky | Weeping Control
31 fescue | love grass
Overland
runoff ratio 1.09% 1.37% 1.25% 1.20% 2.23%

(average in
three years)

Runoff ratio
in the 4th year

(10.C. V. 0.52 6.32 3.11 7.82

(2)A.G.S. 2.28 0.69 0.71 0.49 5.75

B)=1+2) 2.80 7.01 3.82 8.31 5.75
Note: (1)0.C. V.....over the soil covering vegetation.

(2)A.G.S.....along the ground surface.
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Fig. 1 Reduction curve of overland runoff in the first year.
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Fig. 2 Reduction curve of overland runoff in the fourth year.



HERE, HEESLSECHEEL TV IAAFRRY (Vv /5775 ARTT%uMLz, MHBEOMHELH KX,
CHhOWEER T, MBHAEREYGE > TH TT5800H 0, MERCHET 0BT LRLEEI LT
Wh, LTchio THERADBRELIHIINBLEEZLONDEDTH B, ZORIHOWTIL, KETERT5,
WHRE Y LT 5o, BEREEY, FEMTRKE IDIRCE~NL 2, HEMELH< &L L, Bk
HEO GBI L s 2R, BIE 1 EORMEMBLFig. 1 wRT Lo, 2RINTF—ME - THEL
LT, EXMOMEROMICEEZIZED LRI, F4FH1, BIEANO1ERTHY, HAMKIHELE
HEHE L ¥ Gbel, M ERLMHEOMEMBL, Fig. 2 IORT LRV TH B, ZDFICD LRBX D, &H
HEBETAHEERRT, AARREY 4 —EV 75775 AKTIE, REENGITFLERICEH CHREOER B
2T\ B, ZhbiIzl, YV & y* =317z A/7RXRL7 AR T, MBXLH/NIEDOEISE -,

¥, EEETKOWBREDOBR E A 510, LML MO—FHOBEXHRFY T5 2 Lic L, HlvEEK
HEHE L TAIcRER% Table 2 1R, Lloyd 0%E 1, ARBEOHEOHEORELHLHTLOT, FOMEMN
LIGEV G EBFIGEL, 0GRS B ERHETH %, KBRAEGBEMTH D, HOBEFEHRNTL LD T,
COBANFEY TRV Lhad, BEMTEEL THHLDLE L, WBOFRE L, &HEETKOMHEIL,
HOTNDOFHEY OFRE /S L, MHSARBMCHATELLRHETHDH 2 EEHRLT5, FDOFT, A
AFREV 4 —Ev I T 777 ARDEITLTHCRL, BRFRBVRERFEORLICH A BEER=ZE0KEH
BRI T OMEY IR FBEOEBFER, RRFIVAKEICK T, §ik2 ARO BRENEY, £HICoOW-T
BitLicbox2EBE L, ANBEOAEH D2 x5 £E80%E, ARECETAEEOEEER LI,
ZOEAN0 AV EIR AR TH B, BREIHBIC L > TRDIEAOEBHFER L, AAFRRY 4 -V 7
5775 ART/HX L, AUMEIO TRIEY 12T

Table 2 Characteristics of overland runoff (in the 4th year)
Lloyd’s Kumagai’s Hight
Plot. Subdivision measure of coefficient of of
uniformity fluctuation runoff
Kuzu (1)0.C. V. 0.23 0.215 11.3 mm
(2)A.G.S. 0.223 0.107 49.9
(3)=(1)+() 0.257 0.127 61.2
Susuki (1)0.C. V. 0.334 0.079 138.2
2A.G.S. 0.318 0.145 15.1
(B)=0)+(2) 0.340 0.072 153.3
Kentucky (1)0.C.V. 0.273 0.125 68.0
31 fescue (2)A.G.S. 0.291 0.125 15.6
(3)=1)+() 0.287 0.099 83.6
Weeping  (1)0.C. V. 0.339 0.085 170.9
love grass (2)A.G.S. 0.268 0.193 10.7
(3)=(1)+(2) 0.339 0.081 181.6
Control (in the 1st year) 0.295 0.098 125.7
Mountain torrents*
Ehime University Forest 0.79 0.07
Oomishima in Setouchi 0.39 0.18
Rivers in Kyushu 0.37~0.79 0.09~0.25

Key as in Table 1.
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Table 3 Significant difference of runoff over the soil
covering vegetation

ooy . Control. ‘
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DExRLIchAB—FE e - TEIL, surface ‘ 31 fescue | love grass
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i e A B AR U TR “significance at the 1% level—_| 3.804 | 0.271
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Table 4 Significant difference of runoff along
the ground surface
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Table 5 Characteristics of runoff from subsurface flow

Plot. Soil depth Lloyd’s Kumagai’s Hight of Runoff

from surface measure of | coefficient of runoff ratio
uniformity fluctuation in a year

Kuzu 30cm 0.44 0.04 100.97mm 4.60%
50 0.21 0.15 23.5 1.00
total 0.41 0.06 124.5 5.69
Control 30cm 0.42 0.06 72.7 3.32
50 0.39 0.06 86.0 3.93
total 0.41 0.06 158.7 7.25
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Fig. 5 Reduction curve of runoff from subsurface flow in the fourth
year.
Table 6 Significant difference of runoff from subsurface flow
Control Kuzu
ground soil depth 0¥Fr ground soil depth
the
surface | 30 cm 50 cm | vegetation | surface | 30 cm 50 cm
2.438 1.212 11.466** 1.874 0.530 8.563**
0.467 19.036** 0.108 1.925 8.788**
17.944** 0.447 0.371 10.116**
10.224** | 26.697** | 1.372
\\\\“\\\J 1.537 4.793*
15.938**
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Table 7 Hight and ratio of the overland runoff

Rainfull Overland runoff in a week Runoff
0Nfumber in a week Control Kuzu Susuki %{entucky 31 ?’Veeping 281(1: rillepth
week escue ove grass | i -

max. total

(mm/hr) | (mm) | mm| % |mm| % |mm | % |mm| % |mm; % (mm)
12 9.0 29.7| 0.98| 3.3| 4.48/15.1| 8.08/27.2| 1.18| 4.0 |10.67|35.9 1.43
40 10.0 54.4 | 3.76] 6.9| 0.21| 0.4 | 2.29| 4.2| 1.00{ 1.8 | 4.49| 8.3 5.48
52 12.5 97.6 | 1.10| 1.1} 0.55| 0.6 | 7.93| 8.1 | 1.37| 1.4| 4.30| 4.4 8.21
47 14.5 88.0 | 0.21| 2.4| 0.08 0.1] 1.60| 1.8 | 0.50| 0.6 | 2.62| 3.0 2.00
5 15.0 27.0 | 7.87/29.1| 3.67/13.6| 0.86 3.2| 0.73| 2.7 | 1.37| 5.1 0.48
46 17.5 86.9| 1.13| 1.3| 0.54| 0.6| 9.91|/11.4| 1.55 1.8 | 3.73| 4.3 6.02
3 18.5 56.0 {11.07]19.8 | 2.38| 4.3| 2.29| 4.1| 3.09| 5.5 | 3.37| 6.0 3.01
2 22.0 157.4 | 4.40| 2.8 | 1.63| 1.0 | 6.18] 3.9| 4.93| 3.1| 9.16] 5.8 3.78
8 29.0 123.4 [10.56| 8.6 | 8.64| 7.0 | 5.01] 4.1| 3.73| 3.0| 7.20| 5.8 2.95
11 31.0 81.5| 1.63] 2.0| 1.79| 2.2 (22.26|27.3 |16.52] 20.3 | 29.34| 36.0 2.91
13 41.0 372.4124.76| 6.6 |15.56| 4.2 [16.97| 4.6 |11.67| 3.1[24.19| 6.5 8.95

mm : Hight of runoff in a week. Total rainfall in the fourth year-..... 2186 mm.
9% : Ratio of runoff in a week.
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