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• Why RS?

• Advantages:

• Disadvantages:

• Cases: GPP and ET from MODIS

• Other applications



Case studies

1) Connection data-models-RS products

2) MODIS ET

3) MODIS GPP

4) NEP in N Wisconsin

5) Carbon & Water on Mongolia Plateau



A few selected applications of RS in 
ecosystem studies
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Figure 2. Changes in spectral reflectance of (a) 2006 and 2007, 

and (b) Class I, Class II, and Class III in Inner Mongolia



Min Mean Max SD Coefficient of variation

The whole study area (n=61)

PGC (%) 3.0 28.0 78.8 21.77 0.78

H (cm) 4.3 19.1 45.0 10.69 0.56

GBM (g m-2) 4.8 72.6 336.4 72.23 1.00

TBM (g m-2) 7.6 91.5 362.7 88.18 0.96

Class I: less disturbances in typical steppe (n=11)

PGC (%) 28.3 56.1 78.8 16.01 0.29

H (cm) 13.7 27.5 41.7 9.07 0.33

GBM (g m-2) 70.6 150.4 302.9 69.95 0.47

TBM (g m-2) 127.4 212.4 362.7 84.53 0.40

Class II: more disturbances in typical steppe (n=24)

PGC (%) 5.0 32.9 75.0 18.96 0.58

H (cm) 4.3 17.0 39.7 10.10 0.59

GBM (g m-2) 12.4 51.3 142.0 28.02 0.55

TBM (g m-2) 13.9 63.1 142.0 31.25 0.50

Class III: desert steppe (n=26)

PGC (%) 3.0 11.6 41.7 7.28 0.63

H (cm) 5.0 17.4 45.0 10.45 0.60

GBM (g m-2) 4.8 58.7 336.4 81.29 1.39

TBM (g m-2) 7.6 65.6 360.0 83.68 1.28

Table 1. Summary statistics of the biophysical characteristics from 
61 sampled communities in Inner Mongolia.



Spectra1 Spectra2 Spectra3 R2

PGC Dc drre Darea 0.41

H Dc - - 0.30

GBM Dc drre Darea 0.27

TBM Dc drre Darea 0.31

[ln(PGC)]0.5 Dc drre Darea 0.54

[ln(H)]0.5 Dc Dc/Darea - 0.43

[ln(GBM)]0.5 Dc drre Darea 0.44

[ln(TBM)]0.5 Dc drre Darea 0.51

Table 2. Empirical models and performances from stepwise 

regressions using continuum-removed spectra and drre to 

estimate canopy properties (n=61).



Old-growth Forests: carbon sink, or source:
Applications of eddy-covariance methods and 
interactions with meteorologists



Connections with other flux members: synthesis
Geographical distribution of the eddy flux tower sites involved 

in this analysis (Yi et al. Submitted)



Cross-Lab Syntheses:

• Combined MODIS and AmeriFlux data for representative U.S. ecosystems to 
develop a predictive NEE model

• a gross carbon uptake between 6.91 and 7.33 Pg C yr−1 for the conterminous 
U.S. Drought, fires, and hurricanes reduced annual GPP at regional scales and 
could have a significant impact on the U.S. net ecosystem carbon exchange.

• The sources of the interannual variability of U.S. GPP were dominated by 
these extreme climate events and disturbances. 

Xiao et al. (2008, 2010, 2011)

http://www.nacarbon.org/nacp/index.html
http://www.nacarbon.org/nacp/index.html


Xiao et al. (2008, 2010, 2011)












