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EVAPOTRANSPIRATION SCALE

EFFECT AND TEMPORAL-SPATIAL

SCALE EXPANSION

[ Innovation ]

Based on test observation and theoretical
analysis, this book reveals the scale
effect of evapotranspiration, establishes
evapotranspiration temporal-spatial scale
expansion and lifting methods, sets up
evapotranspiration estimation models on
different scales, and conducts a research
of agricultural water efficiency and benefit
evaluation based on evapotranspiration scale
effect. Innovative achievements include: it
reveals and expounds the evapotranspiration
scale variation law of main crops in growing
period in North China, scientifically identifies main
control factors that affect evapotranspiration
scale effect, and lays a reliable foundation
for expanding and lifting the spatial-temporal
scale of evapotranspiration and rationally
assessing agricultural water efficiency and
benefit; systematically expounds the mechanism
and method for expanding evapotranspiration
temporal scale from transient to day and
then to whole growth period, establishes a
semi—theoretical model of evapotranspiration
spatial upscaling for typical crops from leaf
to farmland through innovatively combining

[ Influence]

Former President Luis S. Pereira
of the International Commission on
Irrigation & Discharge (ICID) deems "this
achievement expands the recognition of
evapotranspiration on multiple spatial scales,
and makes an important contribution to the
establishment of the theoretical system of
evapotranspiration". Academician Prof. Brutsaert

the spatial difference in leaf's interception of radiation
and the characteristics of stomatal conductance's
non-linear response to radiation, and provides
theoretical methodology for the multi—
space coupling, connecting and switch of
evapotranspiration; establishes a hydro—-thermal
coupling equilibrium equation applicable to any
temporal scale and a nonlinear function model
based on evapotranspiration complementation
theories, unifies the knowledge about the relations
between actual and potential evapotranspiration
in evapotranspiration studies, and develops and
enriches the content of hydro-thermal coupling
equilibrium theory and evapotranspiration
complementation theory; proposes agricultural
water efficiency and benefit comprehensive
assessment method based on evapotranspiration
scale effect and its indicator system, simulates
and assesses the variation law of water use
efficiency on different spatial scales, and provides
comprehensive assessment methodology for
efficient water use in agriculture.

of the U.S. National Academy of Engineering
(NAE) highly affirms the evapotranspiration
complementation method presented in this
book, and it has been widely used by scholars
in various countries. In addition, Academicians
Mao Zhi and Kang Shaozhong also speak highly
of this book.
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