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Abstract

Land-surface Evapotranspiration (LET) is very important
for water cycle, and is determinant for the estimation of water
and heat transfer in the Soil-Plant-Atmosphere Continuum
(SPAC). Quantitative estimation of LET is the base of apprai-
sing terrestrial NPP, regional water consumption, soil water
transport, crop production, and land use/land planning. Espe-
cially, quantitative estimation of LET is important for the study
on global or regional climate change.

This study aims to simulate China’ s LET of the year 1991,
1995 and 1999 by means of quantitative remote-sensing methods.
It is a great challenge in so large-scale area of the whole China,
for there are very complex terrains, various climate zones and di-
versiform land use/land cover. In order to achieving this research
purpose better, the first step is simulation and analysis of
China’ s LET, however, this study lays particular emphasis on
analyzing the uncertainty of relevant key parameters of remote-
sensing models for simulating LET, trying to grasp and under-
stand physics mechanism of remote-sensing estimation of large
space-time scale LET, and build widely applicable remote-sensing
mode for simulating regional actual LET of non-uniform lands.

According to this research purpose, we collected and processed
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relevant meteorological data, remote-sensing images, soil & veg-
etation data and ground validation information of the year 1991 to
1999, and on the basis of improving the remote sensing model of
SEBS, we used this model to estimate China’ s LET of every 10-
day of about the year 1991, 1995 and 1999. And quantitative a-
nalysis for the LET patterns of space-time distribution of the
three years was completed, including the sensitivity analysis of
the influence factors of SEBS. The main progresses that this re-
search has made are summarized as follow:

(1) Processing data

Data are the foundation of research work, for the quality of
the data is an important factor of influencing the simulation re-
sult. According to the needs of the model and actual research, we
have finished the collection and treatment of the data. The rele-
vant materials and data mainly include: about 1200 NOAA-
AVHRR 8km images, ground data (including measurement, ob-
servation or experimental data), background documents and his-
torical materials. We made a data standardized treatment based
on unified form to NOAA-AVHRR products, meteorological da-
ta, 1km land use/land cover (LUCC) grid data.

(2) Improving SEBS model

According to regional actual characteristics of China, we has
improved and supplemented original SEBS model. First, setting
up a look-up table of momentum roughness length (zOm) and ze-
ro plane displacement (dO) changing with different seasons,
based on various classifications of LUCC; Second, building sev-
eral experiential air-temperature relations with surface tempera-

ture, and obtaining air temperature directly by utilizing the re-



Abstract® 3

mote-sensing data, which will reduced some uncertainty input of
SEBS model; Third, trying to simplify meteorological variables
input of atmospheric boundary layer that are processed by cou-
pling some regional area climate models, and designed a new in-
put interface of key meteorological field adapted to SEBS model;
Then adding a simulating module for total amount of daily net ra-
diation. Through all improvement to SEBS, the new SEBS will
be used to estimate daily LET of China, so-called remote-sensing
model of SEBS-China. Last, Debugging and revising were done
to the SEBS-China model based on the ground data.

(3) Simulating ET and result analysis

We selected the experimental area of Changbai Mountain to
do an overall mean LET contrast to observation result, and the
simulation result of annual LET of 1991 - 1999 is about 437 mm,
which is rational result to this experimental area using SEBS-Chi-
na model; Then we chose 5 typical close-basins (Yellow river,
Changjiang river, Haihe river, Liache river, Zhujiang river) of
China to verify LET of the whole country, through the observa-
tion result statistics of average annual LET of past 10 years, we
found only the average annual LET simulation value of Yellow
River is much bigger than the observation result relative to other
4 basins, whose errors are less. Generally, the results is good.
We also analyzed the current situation of LET of the past 10
years; 593 mm + a~! for 1991, 650 mm + a* for 1995 and 548
mm * a_! for 1999. On this basis, we studied LET comparison of
different land cover types, natural zones and administrative dis-
tricts of three years above, and analyzed the LET space-time pat-
terns corresponding to LUCC patterns of 1991 — 1999. We also
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analyzed the LET change trend within and among the years above
by every monthly simulation results, and the spatial change of
LET has been evaluated against latitude, longitude, altitude and
climate zones, including the difference among the study years.

(4) Sensitivity analysis

The study showed LET sensitivity to relevant parameters is
the same as evaporative fraction. The sensitivity parameters of
LET include surface temperature, emissivity, air temperature,
wind speed, atmospheric pressure, air humidity. According to
average LET scenario analysis of different LUCC, LET of culti-
vated land (arid land & paddy field) , woodland and resident area
is more sensitive to all parameters, especially surface tempera-
- ture, emissivity, air temperature, wind speed, atmospheric pres-
sure. To the whole country, grassland and unused land, their
model sensitivity is relatively low, especially NDVI, albedo, em-
issivity, momentum roughness length (z0m), humidity, average

daily temperature and average daily vapor pressure.

Keywords: China; Land-Surface Evapotranspiration (LET);
Remote Sensing Model; SEBS Model;

Space-Time Pattern; Sensitivity Analysis
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