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ABSTRACT

Evapotranspiration is one of important variables affecting ecosystem processes such as vegetation
distribution and growth. It acts as a limiting factor for natural water resource management. The tran-
spiration of vegetation is mainly determined by climatic factors. The lower slope of the study area was
densely forested with Pinus densiflora S. et Z. of 8 m height, and the upper slope was covered with
poorly grown Pinus densiflova S. et Z. and Quercus trees. The amount of evapotranspiration was esti-
mated to 590.3 mm/yr by annual water budget method. The canopy resistance of Penman-Monteith
model was determined as 99 s/m. Seasonal evapotranspiration can be estimated with the calculated
evaporation and the canopy resistance. The amount of evapotranspiration peaked in May. That is
considered from both the direct evaporation of intercepted rainfall and the transpiration of vegetation
during the dry spring season.
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Fig. 1. The experiment forest watershed is located
(N36° 52" E128° 05") in Wolak Mt in the
temperate region of central Korea. Slopes
are steep up to 35 degree with a mean of
28 degree. The watershed area is 3.5 ha.
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Fig. 2. Meterological data shows typical pattern
of dry spring time.
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Fig. 3. Steep slope, shallow soil depth and large
rock surface (14 % of watershed area) are
the cause of rapid runoff. Annual precipi-
tation 1215.4mm and runoff 625.1mm.
Using water budget method, the evapo-
transpiration was calculated as 590.3mm
during 1993.
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Table 1. Annual precipitation and runoff in Wolak experiment watershed during 1993.

\ Jan. Feb. Mar. April May June Jul. Aug. Sept Oct. Nov. Dec. Total

Prec ChungJu* 22.3 26.8 45.5 78.1 89.4 137.2 280.0 229.7 138.1 49.5 38.5 26.0 1161.1
" Wolak

mm Experiment 7.0 62.8 32.2 53.5 102.5 151.0 252.5 301.0 136.5 39.5 62.5 14.4 1215.4

Runoff mm 12.7 45.7 15.2 15.6 77.5 32.6 144.4 192.6 49.1 3.2 17.2 19.3 625.1

* Mean monthly precipitation in Chungju meteorological station (1971-1993)
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Fig. 4. Comparison of pan evaporation with Pen-

man-Monteith evaporation when surface

resistance equals to zero. F1 error was

178.14, F2 error was 200.00 and error
variance was 0.49.
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Fig. 5. Calculated evapotranspirations when cano-
py resistances were 0, 100, 140, 150 and
200 s/m. Horizontal line shows 590.3mm
/yr of evapotranspiration by water budget
method.
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Fig. 6. Seasonal variations of calculated evapotran-
spirations. These also shows sensitivity
of canopy resistance parameter. When can-
opy resistance was 100s/m, the evapo-
transpiration rate 584.5mm/yr, which was
close to the evapotranspiration by the wa-
ter budget method.
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Fig. 7. Comparison of cumulative pan evaporation
multiplied by coefficient 0.58 with cumu-
lative Penman-Monteith evapotranspiration
at 100 s/m of canopy resistance. F1 error
was 136.2, F2 error 161.6 and error vari-
ance was 0.37. The error of whole year
seemed to be acceptable.
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Table 2. Comparison of three methods estimating evapotranspiration. The evapotranspiration peaked
in May with 106.4 mm/month in Penman-Monteith model. It seems Penman-Monteith
model showed is the closest to the real situation of dry spring season of Korea.

\ Jan. Feb, Mar. April May June Jul. Aug. Sept Oct. Nov. Dec. Total
I;Ie“m‘%“‘ 19.6 27.8 47.8 81.7 106.4 65.2 65.4 46.4 56.9 34.1 20.9 12.6 584.5
onteith
0.58Pan  17.5 24.8 44.6 68.7 78.7 72.2 76.4 51.5 64.2 453 24.6 21.8 590.3

Thomthwaite 0.0 0.0 12.1 48.1

90.4 126.8 153.6 143.8 90.0 46.0 12.1

0.0 722.9
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Fig. 8. Comparison of pan evaporation with Pen-
man-Monteith evapotranspiration. Seasonal
differences between them were significant.
The error variances in April and May
were 0.60 and 1.61 respectively. The error
variance of the other months were less
than the error variance (.37 of the whole
year,
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