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GCOM-C1 ET Index Model

ݏܶ ݐ݁ݓ ൌ ݏ0.06ܴ െ 30.34 െ sin	ሺ
ܻܦ  ܵௗ௬

365 ൈ ሻߨ2 ൈ ݂ሺݐܽܮሻ

ݏܶ ݕݎ݀ ൌ ݏܶ ݐ݁ݓ  െ0.0023ݑ  0.0301 ݏܴ

)()(
)(23.1_

wetTsdryTs
TsdryTsINDEXET






Satisfies:
- Global applicability
- Robustness
- Long-term stability
- Applicable to other datasets
- Fast-processing Noon EveningMorning
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GCOM-C1 Global ET-Index

Land surface 
temperature

wind speed

Ts(act)

Ts(wet)

Ts(dry)

ET-Index

actual ETDEM

：GCOM-C1

：Outside source

Clear sky 
solar radiation

Latitude
Solar zenith

reference ET

Input data Air temperature
Vapor pressure
Solar radiation



JAXA PALSAR Global Forest Map
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Estimated Vegetation 
map of Africa, by Dr. 
Sanga of APU (2013)

Our result MODIS ET Product



RA#4 Research Proposal

Product Name : ET-Index
Definition : ET-Index = ETact / ETref
Spatial Resolution = Same as Surface Temperature Product
Temporal Resolution = 16days (or daily if recomposed by 16days)
Target Accuracy (error) = 5-10% of “reference ET”

(in 1σ, in annual basis)

Primary purpose of research during RA#4
(1) Accuracy assessment
(2) Model improvement to achieve the proposed accuracy



Research Progress 1: 
ET Comparison with AmeriFlux using 
satellite-based estimated results (2001)
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Site 1: Coral Pocket,
Utah

Ground based measurements 
can contain errors.
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Site 2: Fort Peck, Montana



Site 3: Vaira Ranch, CA
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Site 4: Duke Forest Open Field (NC)

Grassland (100-150m fetch)
Surrounded by forests



Research Progress 2: 
Comparison with Asia Flux Data

Kherlenbayan Ulaan, Mongolia
(Grassland, Cold, Semi-arid)
Data by Asia Flux Database
(Prof. Asanuma of Tsukuba-U.)



Flux data (KBU, 2004-2008)
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Flux data (KBU, 2004-2008)
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NO DATA
2008 168-

30 min Measured LE data was limited to not exceed available energy (Rn-G)



Results in 16-day basis
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ET(Est-GCOMC) was estimated using 
GCOM-C1 ET-Index algorithm applied 
with observed Ts, Rs and u.



Results in 
annual basis
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This location was 
within our proposed 
accuracy range 
(10% error in annual 
basis, in 1σ.



Conclusions:

1. Working on accuracy assessment of ET-
Index algorithm using Ameri-Flux and Asia-
Flux datasets.

2. A critical evaluation for satellite-based 
product was difficult  because of resolution.

3. A ground-based assessment indicated that 
proposed GCOM-C ET-Index algorithm 
(ver.1.1) had an affordable estimation 
accuracy in annual basis.

4. Evaluation works will be continued in next-
year, and statistically reliable accuracy 
information will be provided.


