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Résumé

Two small watersheds were selected in upper stream of the Mogami River
for local and general research of forest influences upon stream flow.

Stream flow and meteorological conditions had been observed since 1939,
woody vegetation of one of these watersheds was clear cut between winter 1947
and spring 1948, and regrowth has been cut annually.

This paper deals with research of (a) fundamental items about watersheds
(see Table 21) (b) annual runoff and monthly runoff (c¢) peak runoff and
increased runoff due to heavy rains.

Table 21. Out-look of the watersheds.

Item | Description { Note
?

Kamabuti, Nozoki Village, Mogami County, | Upper stream of

Locality

Yamagata Prefecture. the Mogami River
Geology i Tuff, shale
Stream gaging | 45° V-notch
Rair . | A self recording and usual rain gage installed
ain gaging near the foot of the watersheds
Average annual y
precipitation About 2500mm. (about 40%, snow)
Average annual o
temperature i 9.6°C
Watershed No. I | Watershed No. II
Area 3.060 ha. : 2.482 ha.
Average slope 34°30/ | 35°50f
Average bearing E 21° S | Es5°S c
. Sugi: Cryptomeria
Elevation About 160~245 m ‘ About 160~240 m japonica D. Don.
. Conifer 27m3 (Sugi 80 | Conifer 28m3 (Sugi 60 N
Xege%tig? per %), broad-leaved tree | %), broad-leaved tree g'at\:;ul . gﬁi’;ﬁ’us
a. ( 45m3 (Nara, Buna etc.) | 33m3 (Nara, Buna etc.) "
Average depth Buna: agus
of soil 45.6cm 48.0cm crenata Blurzﬁe
Clear cut in 1947~1948,
Treatment None ‘ regrowth cut annually

The results of investigation show that condition of these watersheds is similar.

A. Outline of contents
Preface
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Establishment of experimental watersheds (in 1939)
Purpose and future plan for carrying out experiment
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Facility and method of experiment

Result of observation and investigation

. Résumé

Literature cited
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B. Summary

The results of observation are shown briefly in Table 22, 23, 24. The points
of this paper are following:

(1) rpr is larger than rp, as shown in Table 22. If we presume linear
regression between R and P, i.e. R=aP—b (a, b: constant), values of a (about
1.2) are exceptionally large in comparison with other experiments of this kinds.
It means that the more annual precipitation, the less annual consumptive use.
The reason why the va'ues of a are large is need of research in future.

Table 22. Annual runoff

Watershed No. T | Watershed No. 11

Item (uncut area) 1 (cut area) Note
Average anuual Before cutting 2616.1 mm Before cutting :
e e s - ) 1940~47
precipitation (P) ‘.After ” , , 2278.8 mm 7 After cutgi%gzso
— | A , 1948~
Average annual Before ” 2016.7 mm ! 2074.8 mm Water year : Dec.
runoff (R) After ro 1718.2 mm ‘ 1879.2 mm 1st~Nov. 30th
. o . ‘ o _ Details in Table
Average annual | Before 7 76% | 79% 12 p. 26
runoff-ratio ‘ ’
r = (R/P) | After v 75% 839
. Correlation Coeffi-
cient for P and R Before ” 0.994 0.971
(rp-r) .
Correlation Coeffi- |
cient for P and r 4 4 0.929 0.817
e R1. Ry : annual
R=aP—b | 4 ” ‘ Ry=1.263P—1288 | Rj=1.188 P—1034 runoff

(2) As shown in Table 22 (details in Table 12 p. 26), average r and R of
watershed No. || are larger than those of watershed No. [ both before and after
cutting. Result of analysis of variance about r in Table 12 shows that difference
between these watersheds is significant at about 80 percent probability before
cutting and at 95 percent after cutting respectively. It may be said that influence
of cutting upon annual runoff has become more obvious. '

(3) On the monthly runoff, result of t-test by the method of chapter 6 of
Snedecor’s ‘‘ Statistical methods” (1940) shows that influence of cutting is
significant at 99 percent in summer season (June~Nov.), but it is not significant
in winter season (Dec.—May). Increment of annual runoff due to cutting (about
110mm or 5 percent for 3 year average) is computed as in Table 23.

(4) As shown in Table 24, average peak runoff and increased runoff due
to heavy rains for 6 examples rose more than 20 percent by cutting. Results of
t-test show that difference between the average in Table 24 is significant at 95
percent and 90 percent respectively.

In short, in the experiment of Kamabuti, clear cutting of woody vegetation
increased about 110 mm or 5 percent of annual runoff and rose more than 20
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Table 23. Monthly runoff.

Summer season | Winter season
Item (June—Nov.) (Dec.—May) Total Note
Correlation Before cutting 0.993 ‘ 0.991 E,, E,: Estimated
coefficient for \ I value of Ry for Ry
R; and Ry After  » \ 0.975 ; 0.978 Ry, Ry: Monthly
1 = — runoff
Before #  Ph e +3.1 B 2R +0.9
Ry=aR;+b : 17 Bt

‘ 3 E.= E,=
After 7 1.046R;+17.3 | 0.971R 4 10.1

Increment of = E,—E, ! 0.041R; + 14.2 ’ —0.052R;+9.2
ruuoff due to |
cutting  2(E.—Ey) ‘ -+110.5mm ‘ —2.0mm +108.5mm | 3 year average

Table 24. Peak runoff and increased runoff due to heary raine.

heavy rains.
’ Amount of each

Item Before cutting I After cutting : Note
(Peak runoff of Watershed No. 1I) 0.97 . .19 Average for 6
+ (Peak runoff of Watershed No. I) : :

(Increasad runoff of Watershed No. II)

1.00 rain : about 60~
—+ (Increased runoff of Watershed No. 1) .

200mm

percent of peak runoff and increased runoff due to heavy rains. This indicates
that forests are obviously effective for the purpose of flood control.
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