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Suggestion of Simple Method to Estimate Evapotranspiration
Using Vegetation and Temperature Information
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Abstract

Many methods have been used to estimate evapotranspiration. However, there is little information
about the evapotranspiration from river basins with complicated topographies and variable land use.
Remote sensing technique is a probable means to estimate distribution of the evapotranspiration in
connection with regional characteristics of vegetation and landuse. The evapotranspiration not only
depends on meteorological circumstances but also on the condition of the vegetation. The latter effect
can be expressed in terms of NDVI(Normalized Difference Vegetation Index) obtained by
NOAA/AVHRR datasets. In this paper, a simple method to estimate evapotranspiration of the Keum
river basin is proposed based on NDVI and temperature data.
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Fig. 2. Classified Vegetation Classes
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Table 1. Mean Values of albedo(Kotoda, 1986)

Category Jan Feb Mar Apr | May | Jun Jul Aug Sep Oct Nov Dec
Water 001 { 009 | 008 | 007 | 006 | 006 | 006 | 006 | 007 { 008 ; 010 | 011
Urban area 032 | 032 | 030 | 030 | 028 |y 027 | 028 | 030 | 030 | 030 | 030 | 032
Settlement 026 | 026 | 025 | 025 | 024 | 023 | 025 | 025 | 025 | 025 | 025 | 0.25
Evergreen 009 | 010 | 010 | 010 | 011 | 012 | 012 | 012 | 012 | 011 | 011 | 0.10
Deciduous 010 { 010 | 010 | 010 | 013 | 015 | 015 | 015 | 015 | 014 | 013 | 0.10
Orchard 015 | 015 | 015 | 015 | 016 | 017 | 017 | 017 | 017 | 016 | 015 | 0.15
Mulberry 016 | 016 | 016 | 017 | 017 | 018 | 018 | 018 | 018 | 017 | 017 | 0.16
Grass Land 020 | 020 { 019 | 018 | 017 | 017 | 017 | 017 | 017 | 017 | 019 | 0.20
Paddy 016 | 015 | 010 | 008 | 008 | 0.10 | 013 | 022 | 018 | 015 | 015 | 015

Table 2. Mean Values of Soil Heat Flux Coefficient(Kotoda, 1986)

Category Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov | Dec
Water 020 ) 020 | 020 | 020 | 020 | 020 § 020 | 020 | 020 | 020 | 020 | 0.20
Urban area 040 | 040 | 040 | 040 | 040 | 040 | 040 | 040 | 040 | 040 | 040 | 040
Settlement 030 | 030 | 030 | 030 | 030 | 030 | 030 | 030 | 030 | 030 | 030 | 0.30
Evergreen 004 | 004 | 004 | 004 | 004 { 0.04 | 004 | 004 | 004 | 004 | 004 | 004
Deciduous 015 | 015 | 015 | 010 | 0.06 | 005 | 005 | 005 | 005 | 010 | 012 | 015
Orchard 018 | 018 | 018 | 015 | 012 | 010 | 010 | 010 | 010 | 012 | 015 | 018
Mulberry 018 | 018 | 018 | 016 | 016 | 015 | 015 | 015 | 015 | 016 | 0.16 | 0.18
Grass Land 012 | 012 | 018 | 012 | 010 | 010 § 010 | 010 ¢ 010 | 010 | 012 | 0.12

Paddy 0.15 0.15 0.12 0.15 015 | 0.08 008 | 0.08 008 | 0.10 0.15 0.15
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Fig. 4. Evapotranspiration Obtained from Complimentary Relationship
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Table 3. regression equations for evapotranspiration (Geum River Area)
vegetation Mar. - Aug. Sep. ~ Nov. ;
classes regression equations bod regression equations bid ’
class 2 E=10.4955-22.5223ndvi+2.2653temp 0.8579 E=11.9125+7.8130ndvi+1.1204temp 0.7275
class 3 E:26.0997—114.4106ndvi+5.9638temp 0.8666 E=-4.4203+11.5860ndvi+3.8070temp 0.9127
class 4 E=36.3702-81.9871ndvi+5.3390temp 0.8370 E=-3.0171+1.2744ndvi+4.2813temp 0.9028
class 5 E=33.5324+18.0843ndvi+3.6974temp 0.7952 E=-1.6448+8.2054ndvi+4.3166temp 0.9038
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Fig. 5. comparison of evapotranspiration by two methods
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