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C : areal ratio of a channel system

7 : ratio of channel evaporation for transpiration

Dig, 50 ¢ effective depth of the top soil which the runoff ratio of storm flow from a forested
hillslope system equals to 1695 and 5093, respectively (mm)

K, : parameter of storage fanction at a channel system
Ky : parameter of storage function for storm flow at a forested hillslope system
Kiy : parameter of storage function for the top soil

Py, Ky parameter of storage function related to base flow, respectively
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Table 83 Parameters of interception model and
critical stream flow for constrain of
transpiration(these are fixed by another
methods in the Kiryu Watershed)

Monthly potential transpiration rate,

Parameters of the interception model .. 50
£
o
oy 0.81 ) g
s 0.11 ; g
51 1.44 mm 11,5’” a
L
52 0.53 mm ; l
& 0.1618 mm/br / "7 F M A M J 1 A 50 N D
ACﬂ , p N Month
ritical stream flow which transpiration decreases ! o A B o 2 e
piratio -5 HLiC B4 B AR N
o 0. 95mm /days® Tig. 5 Monthly transpiration rate in Kiryu

Watershed
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Table 5 Annual variation of main components in water balance from 1972
to 1981, Kiryu Watershed

precipitation  stream flow  evapotranspiration change of storage

year (mm) (mm) (mm) (mm)
1972 1888.0 1141.2 787.4 —-40,6
1973 1489.5 8311 690.3 -39
1974 1793.0 1016.2 740.3 +36.5
1975 1801.5 991.2 795.2 +15.1
1976 1917.5 1155.7 777.5 —18.7
1977 1267.0 593.5 678.3 —4.8
1978 1207.0 526. 8 686. 4 —~8.2
1979 1453.5 740. 1 710.0 +3.4
1980 2150.5 1336.6 782.8 +3L1
1981 1750.0 1036.9 755.0 —41.9

mean 1671.8 936.0 740.2 -5,5
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Table 6 Annual mean water balance for 10-years, Kiryu Watershed

Componernt (mm) (%)
Precipitation, P=R 1671. 8 100, 0
Stream flow, @ 936.0 56.0
Storm flow(direct runoff), Qq 351.4 21.0
Storm flow from the channel, @.* 58,5 3.5
Storm flow from the hillslope, Q4% 292.9 17.5
Base flow, Qp* 584, 7 35,0
LEvapotranspiration, £ 740.2 44.3
Evaporation from interception, Z* 327.3 16.6
Transpiration, £* 384, 4 23,0
Evaporation from the channel, Z, 28.5 1.7
Change of storage, 4.5 -5.5 -0.3

R; rainfall, QA*=CXQ. Qi¥*=(1-C)XQ), L *={1-C)xZE

EFx=(1-C)xE;, Q¥=(1-C)XQs~L.
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Résumé

The hydrologic cycle model (HYCYMODELY) is presented for evaluating effects of forest on
hydrologic cycle and water budget generally and quantitatively. A watershed is divided into a
channel system and a forested hillslope system in the HYCYMODEL. A storm flow and
evaporation occur on channels, and evaporation occurs on canopy. Transpiration, storm flow
and base flow occur on forested slopes. The hydrograph of stream flow can be calculated from
rainfall records with only nine parameters in the HYCYMODEL. The parameters relating to
canopy interception, monthly transpiration rate, critical stream flow for constrain of transpiration,
are decided previously by another methods, The HYCYMODEL is applied to continuous 10
years records of the Kiryu Watershed at intervals of both a day and an hour. This watershed
is located in the south of Shiga Prefecture and has 5. 99 ha in basin area, and is underlain by
weathered granite and covered with Chamaecyparis obtusa and Pinus desiflora. Calculated
hydrographs are in good agreement with observed values. The annual amounts of each
component which consist of the elements of water budget were estimated. Stream flow @ and
evaporation £ are 56.5% and 44. 3% of precipitation in the Kiryu Watershed, respectively.
Stream flow from channel Q.*, stream flow from forested slopes @,% and the base flow Qs*
are 6. 2%, 31.3% and 62.5% of @, respectively, Evaporation from channel Z,, transpiration
Z* and evaporation from intercepted water £# and 3.99%, 51.9% and 44.29 of Z,

respectively,





