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Abstract
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4

Dynamic and conservation equations can explain the phenomena §
of the instantaneous vertical water and energy budgets at a |
land-atmosphere interface. These equations also express the rates 3
of infiltration, exfiltration, percolation to groundwater and capillary |
rise from the water table in terms of independent variables repres—- |
enting the climatic (precipitation and potential evapotranspiration), |
soil properties and water table elevation. :

In this study, we modified the climatic, soil and water balance |
model, established by Peter S. Eagleson, for its applicability to the
river basins in Taiwan. Uncertainty is introduced into these equations.
First, we derive the probability distributions of the water balance
elements: Surface run-off, evapotranspiration and groundwater
run-off. Second, find the cumulative distribution functions and the
probability density functions of the watef balafnce elements. Third,
take the expected value of the probability density functions, that
give a long-term average water balance which defines the annual
water balance in terms of physical parameters of the soil, climatic
and water table.

This annual water balance model was tested for its applicability
to the river basins in Taiwan, all the climatic, soil and water
parameters and annual evapotranspiration, surface runoff, ground-
“water runoff  were. calculated by IBM 370 electronic computer.
The results show that this model is a proper model in practical
applications in Taiwan. It was also applicated to the river basins,
which were 'short of runoff data, to generate long series of hydrologic
data which can be utilized for the water resources planning.
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=0.42+-0.013-(20.4) VR | 1.2x10° 035 6 0.667
=0.6852 BHEE | 25x10° | 0325 4 2.000
@HABHE Een .
Err=[0.36(1.~0.2)—0.10976+0.016886] DFR
% 0.6852/597 HATHERBEARG ZEHKEREBSZ
=0.00022395¢ m/min WBLE ) REEREEL o WARKEALREER
=3.23mm/day WEZHE c WERILEREBIINEL K5 R
@Kz B % 6 0 WHEREITREIS » LB o
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# 4. RREFKER (BREFOKER) SEHEIRELER

B (m.m) i (m.m) (m.m) (%) (m.m) (m.m)
1960 2204.6 2892.0 187.5 78 1926.2 278.3
1961 1803.4 1496.7 —309.0 20.5 17526 52.8
1962 1963.7 1972.1 154 7.8 18418 122.4
1963 2251.2 2157.7 — 935 43 1954.8 206.4
1984 1614.3 1247.6 -366.7 20.4 1585.8 28.5
1965 16074 1233.9 —378.5 30.3 1579.3 28.1
1966 91537 24319 2682 111 1907.1 246.6
1967 1386.1 1000.0 —386.1 38.6 13619 21.2
1968 1953.4 2638.0 684.6 26.0 1834.9 1185
1969 1958.8 1874.0 — 848 45 1838.6 120.2
1970 2064.7 1987.8 76.9 39 1894.0 170.7
1971 1620.4 13845 - —-2359 17.0 1691.0 20.4
1972 2177.9 2718.8 540.9 19.9 1929.7 248.2
1973 17914 15458 —246.1 169 1744 .3 471
1974 2364.56 2705.1 340.6 126 19943 870.2
1975 2348.9 2756.4 407.5 14.8 1987.1 361.8
1976 2324.6 2212.7 —111.9 5.1 1968.1 356.5
1977 2162.1 2057.1 105.0 5.1 1914.2 247.9
1978 2031.4 19188 —~118.1 6.2 1869.1 162.3
1979 2136.9 2489.1 352.2 14.2 18915 245 4
Bl 1995.1 2010.6 14.5 0.7 1818.5 177.6
£ 5 B (FEESEEKER) REESHRBHER
B (m.m) (m.m) (m.m) (%) (m.m) (m.m)
1971 1551.2 1346.8 —204.4 152 1503.8 45.4
1972 2391.8 2628.7 236.9 9.0 1786.2 655.6
1978 14943 1184.8 —309.5 26.1 1463.3 26.0
1974 1859.6 21919 3323 152 1637.2 2224
1975 1854.2 1718.4 —135.8 7.9 1632.4 221.8
1976 1785.9 1445.5 -290.4 20.1 1587.7 148.2
1977 2493.5 32295 736.0 228 1634.2 859.3
1978 1439.4 1087.3 —3852.1 324 1418.2 21.2
1979 1650.0 1287.9 —362.1 28.1 1557.6 92.4
DiGH 1830.0 1791.2 388 2.2 1575.3 254.7
»
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#6 BiHE (RIWKEERER REFCIRBALEER

| - - S
ETHER |\ ETHE | meg | R 2
EN B EHET&E . B
o (mm) | (mm) | (mm) | "(g)

1976 199.4 159.2 40.2 .| 25.09;
1977 475.5 - 518.9 —43.4 8.49%
1978 2217 . 188.6 36.2 19.2%
SN 2099 | 2889 110 | 40%
3,000
# 4
2
&
4 2,000
(m.m)
1000 1571772 {73V 74 175 1 76 1 77 | 78 lig79!
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