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Abstract; Accurate modeling of water, heat and carbon dioxide fluxes is of importance in understanding the energy and
mass exchange processes between land surface and atmosphere. This paper focuses on the advance in processes-based
water, heat and CO, fluxes simulation model and reviews the development of statistic, integrated and remote sensing-based
models for estimating water, heat and carbon dioxide fluxes in the soil-plant-atmosphere continuum. The reviewed statistic
models included models that estimate water and heat fluxes based on temperature, humidity and radiation, and models that
simulate carbon dioxide flux based on climatic factors, evapotranspiration and light use efficiency. Reviewed processes-
based models covered the big-leaf model, two-source model, multi-source model and multi-layer models for water and heat
transfer as well as leaf-level to canopy level models for carbon dioxide flux. Integrated models included biophysical,
biochemical and biogeographic models. The statistic models are applied widely in directing the simulation of water, heat and

CO, fluxes at large-scale level because of simple form and because the required data are obtained easily. While the process-
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based models describe the physical and physiological processes of water, heat and CO, flux transfer accurately and have
been the foundation of large-scale integrated models. The future development of flux models is to integrate various method

and technology for multi-scale network measuring and large-scale mechanism modeling.

Key Words: statistic model; processes-based model ; integrated model; remote sensing
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Table 1 Processes, temporal and spatial scale and application of different models
R Sedle 35 P
FE R Models FE 37 Main processes mEIE R =L SAvolicabili
. ; pplicability
Time step Spatial scale
N N H Day, ¥4 /& Field scale, BERFEHNEEE
i’:iﬁﬂ dels iﬁ;ﬁ(glﬁ—%%ﬁﬁ?mﬁ H Month, [X 3, Regional scale, R X, EE
she mode - 4E Year 43R Global scale bilE Y
Lyt
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rocesses- nstantaneous, W & Field scale v
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ZEEE
Multi-layer model
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BERE EMWREY B KRR LR etetameons, o0 0l ERATAIAR
Integrated models Biophysical model & ﬁs\ B D ’ 23R B
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A Day e I B2 R
AR Eib ARG A A ’ Regional scale, i
Biochemical model  {E¥F3#E" A Month, 23R RN KRB/
4 Year Global scale iR E SR %S
AMHEEE  MAASRARFAMER A D, A O
Biogeographic FIRFSARBI WA BL F 3 FEIR A Month, g ’ 10
9 E:E=3 X5
model By #F Yoar Global scale
ETBBIME B 34 5. Fiold scale
Remote :;nsing-based BRSAT SBEUM  Instantaneous, lz.jﬁ Regional sc, ale M m Bl & RRE
models &a" E BDd?)i’l;ll 4 ¥R Global scale HAK R R A

1. The correlativity between water, carbon fluxes and meteorological factors; 2. Statistic models are appropriate to apply in the regions with long-series
data and be compared with other models; 3. Physical and physiological processes of water, heat and carbon dioxide fluxes transfer; 4. Estimation of water,
heat and carbon dioxide fluxes at field scale; 5. The exchange processes of radiation, heat, water vapor and momentum in soil-plant-atmosphere system; 6.
Application in atmospheric circulation models; 7. Carbon, nitrogen and water cycle in the terrestrial ecosystem; 8. Estimation of regional and global
primary productivity, carbon and nitrogen cycle and greenhouse gases emission; 9. The response of different vegetation types to climate and the competition
of different vegetation types to resources in the terrestrial ecosystem; 10. Division of global vegetation types; 11. Combination of remote sensing and statistic

modes and processes-based models; 12. Estimation of water and carbon fluxes from field to global scales
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