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Introduction

Very Few Sites in China
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www.daac.ornl.gov/
FLUXNET/fluxnet.html



Objectives
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Meteorological 
Data

Soil Data

1.Respiration
2.Temperature
3.Water content
4.SOM

Field LAI

DEM

Water, Heat and CO2 Fluxes, NPP, Crop Yield

APEIS-MODIS
Network

NDVI

APIES-FLUX 
Network

NDVI-LAI model

Meteorological model
1. Radiation transfer  
2. Energy balance
3. Eddy covariance
4. Vapor pressure deficit

C,N-Cycle model
(Biome-BGC)

Land-surface Process 
model (SiB2)

Planting,   Harvesting,   Irrigation,  Fertilizer Application …

Crop-growth model (DSSAT)

Research Flowchart



APIES-FLUX Network has been established 
in 2001, which is now working well and 
continuously monitoring water, heat and 
CO2 fluxes in 5 major ecosystems in China

Achievement (1)



Field Experiment Strategy
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Haibei Fukang Yucheng

Taoyuan
Qianyanzhou

MODIS Land-cover Map of China in 2002

Evergreen Needle leaf Forest
Evergreen Broadleaf Forest
Deciduous Needle leaf Forest
Deciduous Broadleaf Forest
Mixed Forest
Shrublands
Grasslands
Croplands
Urban and Built-up
Snow and Ice
Barren or Sparsely Vegetated
Water Body
Other

APIES-FLUX towers



1km 30m 

Flux tower

LAI, FPAR, Biomass Plot

Soil Moisture & Soil Temperature Plot

1 layer

Six layers

3-dimensional sonic 
anemometer
CO2/H2O analyzer
Net radiometer
Anemoscope
Hydro-thermograph
Rain sensor
Solar panel 
TDR soil moisture sensor
Anemometer
Thermometer
Heat plate

1 layer

1km 30m 

6 layers

3-

-

Solar panel 

Up-scaling Scheme and Observation Design

Point 
Measurements

MODIS 
Products

1. Regional Observation 
2. High-resolution images

(ASTER, TM+, IKONOS, etc)
Calibration Aggregation



Long-term Regional Observation (Haibei Site, 2002)
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Long-term 
Monitoring of 
Water , Heat
and CO2 Fluxes 
(Yucheng
Site, 2002)

Net Radiation flux

Sensible heat flux

Latent heat flux

Soil heat flux

CO2 flux
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MODIS high-order Products derived by the 
APEIS-IEM Data Processing System have 
been calibrated with APIES-FLUX data

Achievement (2)



Surface Reflectance

Land Surface Temperature

Land Cover/ Land Cover Change

Vegetation Indices (NDVI & EVI)
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Photosynthesis and NPP

Albedo16-day L3
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MOD11: Weekly Land Surface Temperature (LST), 2003-01-01



MOD11: Weekly Land Surface Temperature (LST), 2003-01-09



MOD11: Weekly Land Surface Temperature (LST), 2003-01-17



MOD11: Weekly Land Surface Temperature (LST), 2003-01-25



MOD11: Weekly Land Surface Temperature (LST), 2003-02-02



MOD11: Weekly Land Surface Temperature (LST), 2003-02-10



MOD11: Weekly Land Surface Temperature (LST), 2003-02-18



MOD11: Weekly Land Surface Temperature (LST), 2003-02-26



MOD11: Weekly Land Surface Temperature (LST), 2003-03-05



MOD11: Weekly Land Surface Temperature (LST), 2003-03-13



MOD11: Weekly Land Surface Temperature (LST), 2003-03-21



MOD11: Weekly Land Surface Temperature (LST), 2003-03-29



MOD11: Weekly Land Surface Temperature (LST), 2003-04-06



MOD11: Weekly Land Surface Temperature (LST), 2003-04-14



MOD11: Weekly Land Surface Temperature (LST), 2003-04-22



MOD11: Weekly Land Surface Temperature (LST), 2003-04-30



MOD11: Weekly Land Surface Temperature (LST), 2003-05-08



MOD11: Weekly Land Surface Temperature (LST), 2003-05-16



MOD11: Weekly Land Surface Temperature (LST), 2003-05-24
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MOD15: Seasonal Changes of LAI in 2002



LAI, Yucheng / Wheat & Corn, 2002
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Regional water, heat and CO2 fluxes 

as well as crop yield have been 

simulated by using integrated models 

of Biome-BGC, SiB2 and DSSAT

Achievement (3)



Structure of Biome-BGC Ecosystem Model
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Biome
BGC
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MODIS NPP AlgorismMODIS NPP Algorism

Gross
Photosynthesis

Respiration
Net Primary
Productivity

(g C/m2) = -
NPP GPP R

GPP   =

Radiation Use
Efficiency

Absorbed
Photosynthetically Active

Radiation

x

Here, the Here, the MonteithMonteith equation was used for GPPequation was used for GPP

ε APAR 

APAR  =  (FPAR)  (0.45Rnet )



Radiation Use Efficiency was estimated by: Radiation Use Efficiency was estimated by: 

ε = ε max  [Ctmin ] [Cvpd ]

Maximum
Radiation Use Efficiency
under ideal conditions

for each biome

Vapor Pressure Deficit
Coefficient 

for each biome

Temperature Coefficient for each biome
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BIOME-BGC Estimates of Cumulative Net Carbon Exchange
(Yucheng/wheat Site, 2002)
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Some Findings
• MODIS LST product has a good correspondence with observations. 

• MODIS LAI/FPAR, PSN/NPP have a poor correspondence with 
observations, because of 

– Misclassification of Land Cover
– Uncertainties in surface reflectance variations

• Integrated ecosystem model simulates water, heat and carbon 
fluxes very well when we use APIES-FLUX observations as input 
data. However, these are many uncertainties when scaling up to a
regional scale.

• So, please be careful when you use NASA’s Products, at least, 
for the simulation in Asia-pacific regions ……

• It is expected that APIES-IEM will soon develop more 
realizable high-order land products in Asia-pacific region.



Thank you !



SiB2 Estimates of Soil Water Moisture
(Haibei Site, 2002)



Biome-BGC Estimates of NPP, NEP under climate changes 
--- In the case of precipitation in 2002 doubled,

at Yucheng/wheat site ---
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DSSAT Estimates of Maize Growth and Corn Yield 
(Yucheng site,  2002)
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VARIABLE                                PREDICTED   MEASURED
-------- --------- --------
FLOWERING DATE (dap) Aug. 7 Aug.16
PHYSIOL. MATURITY (dap) Sep.27 Oct. 1
GRAIN YIELD (kg/ha; dry) 7821 8002
WT. PER GRAIN (g; dry) 0.3776 0.275
GRAIN NUMBER (GRAIN/m2) 2071 3014
GRAINS/EAR 376.6 548.1
MAXIMUM LAI (m2/m2) 3.83 3.94
BIOMASS (kg/ha) 15954 15582
STALK (kg/ha) 8134 ---
HARVEST INDEX (kg/kg) 0.490 0.52
FINAL LEAF NUMBER 22.82 14.4

R2 = 0.6138
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