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ABSTRACT

The complementary relationship hypothesis for areal evapotranspirations was validated in the regional-scale area of multipurpose dam
basins in Korea and the long-term water balances were indirectly identified. Annual actual evapotranspiration (ETs) was assumed the
difference between total annual precipitation and total annual inflow and the available moisture was assumed the total precipitation.
The seasonally varying pan coefficient (kp) is estimated as the ratio of the ETpa, and the evapotranspiration calculated by FAO
Penman-Monteith equation (ETpm). The complementary relationships using ground observation data of ETp and ETa in the
multipurpose dam basins follow generally the typical pattern that ETp and ET4 is complementary and converges to equivalent
evapotranspiration (ETw) under the extreme wet environment. However, ETa of Juam dam was estimated relatively greater than other
basins and exceeds even ETp at certain range with high moisture availability, which can be understood as the results of possible
over-estimation of precipitation or under-estimation of dam inflow. It is expected that the use of evapotranspiration complementary
relationship for validating hydrological water balances will contribute to controlling uncertainties in estimating dam inflows during
flood season in particular.
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Fig. 1. Complementary Relationship between Potential and Actual
Evapotranspiration (Hobbins et al., 2001a)
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Table 1. Basic Statistics for Meteorological and Hydrologic Data (Unit : mm/yr)
Han river Nakdong river Geum river Seomyjin river
Soyanggang Chungju Andong Daecheong Seomjingang Juam
Year 1973-2014 1973-2014 1983-2014 1973-2014 1973-2014 1973-2014
Average 1244.2 1288.5 1173.3 1295.1 1354.0 1523.2
Precipitation Stdev 283.6 300.1 2194 2783 300.0 343.7
Max 1827.2 2132.7 1631.9 1868.3 1974.2 2175.0
Min 763.9 782.7 875.6 817.0 684.1 786.8
Year 1974-2014 1986-2014 1988-2014 1981-2014 1975-2014 1991-2014
Average 750.0 769.2 608.7 541.5 712.1 648.5
Dam inflow Stdev 2179 278.5 215.8 2159 261.3 302.8
Max 1223.6 1361.9 1035.0 1126.2 1187.4 1163.3
Min 3329 330.8 3289 195.3 205.5 261.0
Year 1974-2014 1986-2014 1988-2014 1981-2014 1975-2014 1991-2014
Average 478.1 565.2 581.2 673.1 614.1 875.8
ETa Stdev 86.6 99.4 69.2 723 86.0 97.7
Max 683.5 770.8 7142 827.1 741.3 995.4
Min 343.1 427.1 4447 563.9 4459 696.5
1973-1977, 1973-1990,
Year 1973-2014 1973-1996 1983-1990, 1973-2014 1973-1990 2001-2005,
1997-2014 2009-2014
ETpan Average 1045.1 1034.3 1247.4 1051.4 982.9 1057.0
Stdev 872 105.2 1253 97.1 533 97.6
Max 1220.7 13313 1451.7 12389 1107.3 1265.6
Min 875.2 857.1 933.7 813.3 879.3 864.9
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Table 1. Basic Statistics for Meteorological and Hydrologic Data (Unit : mm/yr) (Continue)

Han river Nakdong river Geum river Seomjin river
Soyanggang Chungju Andong Daecheong Seomjingang Juam
1973-1977,
Year 1973-2014 1973-2014 19832014 1973-2014 1973-2014 1973-2014
Average 840.8 850.1 856.1 890.3 859.6 861.6
ETpu Stdev 37.0 36.5 994.3 1010.9 942.1 952.3
Max 928.5 937.1 775.5 817.9 783.8 7672
Min 768.8 748.0 54.2 36.3 35.1 46.6
1988-1990, 2001-2005,
Year 1974-2014 1986-1996 19972014 1981-2014 1975-1990 20092014
Average 653.8 717.7 730.1 782.5 7522 829.5
ETw Stdev 45.6 51.7 52.7 422 453 51.6
Max 7519 817.4 848.8 868.5 815.9 897.3
Min 546.7 651.1 6413 695.0 661.9 738.9
Table 2. Results of Estimated kp by Flood and Non-flood Season in the 6 Multi-purpose Dam Basins
Andong Juam
K Soyanggang Chungju (1973-1977, Daecheong Seomjingang (1973-1990,
P (1973-2014) (1973-1996) 1983-1990, (1973-2014) (1973-1990) 2001-2005,
1997-2014) 2009-2014)
Flood season 0.874 0.940 0.833 0.939 1.025 0.935
Non-flood season 0.743 0.720 0.607 0.772 0.762 0.723
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