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Estimation of Potential Evapotranspiration
Using LAl
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ABSTRACT

In the process of a hydrology circulation, evapotranspiration is considered a very important factor to
build a plan for the development of water resources and to operate water resources system. This study
purposes to estimate daily potential evapotranspiration quantity in consideration of energy factors of the
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2 Estimation of Potential Evapotranspiration using LA

surface by using spatial information such as Landsat TM(ETM+) data, DEM and Landcover.
Kyounan-cheon, Han River is selected as a target area, and landcover is divided by vegetation and
non-vegetation covered area. Penman—Monteith equation which considers leaf-area index is used to
estimate potential evapotranspiration quantity of vegetation covered area. The combination
method(energy burget and aerodynamic method) is used in non-vegetation covered area. Among the
input data for estimating potential evapotranspiration, NDVI, SR and Albedo is formed by Landsat, TM
and ETM+ from 1986 through 2002. ground heat flux is estimated by using NDVI distribution map, LAI
distribution map is drawn by using SR distribution map. The result of estimation shows that the average
potential evapotranspiration in the whole basin is about 1.8-3.2mm/day per each cell. THe results of
estimating potential evapotranspiration quantity by each landcover are as follows; water surface
3.6-49mm/day, city 1.4-3.1mm/day, bareland 1.4-3.5mm/day, grassland 1.7-3.7mm/day, forest
1.7-3.0mm/day and farmland 1.8-3.6mm/day. The potential evapotranspiration quantity is
underestimated in comparison with observed evaporation data by evaporation pan, but it is considered
that it has physical propriety.

KEYWORDS : Evapotranspiration, Penman-Monteith, LAl Landsat
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4 Estimation of Potential Evapotranspiration using LA
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TABLE 1. Regression models reports in literature to relate LAl and VI derived from Landsat TM

data(Yujie Wang, 2002)

Vegtation Field LAI .
Equation R
Index measurements
NDVI/SR  Allometric method —0.0114LAF +0.0004LAT
@ SR=2.2282+2.53716LAI—0.1576 LA 0.59
® NDVI=0.0377LAI+0.607 0.72
NDVI/SR Allometric method
@ SR=0.9357LAI+3.552 0.71
, ® SR=1.92LA[™ 0.91
SR Allometric method
® SR=1.92+0.532LAI 0.83
@ NDVI=0.032LAI+0.635 0.42
NDVI/SR LAI-2000 and TRAC*
SR=1.014LAI+3.637 0.49
SR LAI-2000 and TRAC* © SR=1.153LAI+2.56 0.66
SR Ceptometer © SR=3.1196+4.5857log (LAI 0.97
@ NDVI=1.2383/(1/LAI+009061) —0.3348 0.87
NDVI/SR LAI-2000
@ SR=0.96/(1/LAI—0.066)+0.987 0.88
NDVI Allometric method ® LAI=33.99NDVI—14.21 0.75
SR Allometric method @ SR=0.614LAI+1.23 0.82
NDVI Allometric method ® NDVI=0.03LAI+0.6 0.32
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FIGURE 1. Landcover map
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TABLE 2. Meteological data and satellite data
mean  vapor - mean Solar duration of small
Ttems Humidity . . . . .
Date Temp. press. (%) wind radiation  sunshine evaporation satellite image
()  (mb) speed(m/s) (MJ/m’) (hr) pan(mm)
1986/04/15 115 1012.3 55.0 3.7 26.26 11.0 5.8 Landsat TM
1990/04/10 134 10183 60.8 14 1877 11.0 4.9 Landsat TM
1996/09/01 231 10125 69.0 1.0 20.76 11.9 4.1 Landsat TM
2000/04/29 152 10165 47.8 1.1 24.63 10.8 6.2 Landsat ETM+
2002/04/03 14.7 10135 40.4 2.7 21.23 10.3 5.9 Landsat ETM+
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Estimation of Potential Evapotranspiration using LAl

TABLE 3. Vegetation index

by each landcover

date  1986,/04/15

1990/04/10  1996/09/01 ~ 2000/04/29 ~ 2002/04/03 mean
landcoves>. NDVI SR NDVI SR NDVI SR NDVI SR NDVI SR NDVI SR
water  -0946 0047 -0931 0064 -0936 0059 -0976 1253 -0.901 0062 -0938 0297
urban  -0.094 0886 -0.071 0927 -0197 0828 -0168 0749 -0102 0833 -0.126 0.845
bare 0016 1064 0033 1161 -0379 0544 -0.09 0829 -0.079 0.855 -0.101 0.891
grass 0047 1156 0025 1087 0100 1361 0100 1272 0120 1293 0078 1.234
forest 0002 1.083 0008 1079 0139 1445 0145 1435 0026 1068 0.064 1222
farmland 0036 1182 0060 1228 0031 1220 0009 1077 0045 1133 0036 1.168
mean 0001 1106 0013 1.079 0076 087 0074 1136 0018 1.036 0.023 1.045
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FIGURE 3. NDVI(1986/04/15)
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FIGURE 5. LAI(1996/09/01)
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FIGURE 6. Albedo(2000/04/29)
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TABLE 4. Mean LAl and albedo by each landcover
date 1986/04/15 1990/04/10 1996/09/01 2000/04/29 2002/04/03 Mean
landcover LAI albedo LAI albedo LAI albedo LAI albedo LAI albedo LAI albedo
water 0.069 0.082 0.116 0.076 0.049 0.078
urban 1.330 0.353 1366 0.342 1.225 0331 1.210 0352 1306 0.270 1.287 0.330
bare 1506 0281 1564 0.240 0956 0.374 1.310 0504 1.334 0417 1334 0.363
grass 1572 0271 1523 0315 1.709 0324 1668 0423 1693 0.392 1633 0.345
forest 1499 0216 1504 0.199 1.779 0241 1779 0.242 1515 0183 1.615 0.216
farmland 1572 0310 1614 0.095 1.590 0.292 1507 0.300 1561 0.268 1.569 0.253
mean 1496 0.255 1484 0.239 1.127 0263 1526 0268 1471 0215 1421 0248
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TABLE 5. Potential evapotranspiration by each landcover (=2l mm/day)
1986/04/15 1990/04/10 1996/09/01 2000/04/29 2002/04/03
landcover
water 3.679 3.620 3.781 3.751 4.859
urban 2.987 1.429 1.448 1.896 3.100
bare 3.471 1.934 1.375 1.503 2.948
grass 3.735 1.653 1.663 1.855 2.968
forest 3.012 1.737 1.887 2.393 2.941
farmland 3.574 1.757 1.785 2.352 3.413
mean 3.193 1.727 1.829 2.346 3.105
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