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T R O P I C A L   T R O P I C A L   L EL E

• Hadley cells, global climate, atmospheric 
circulation, sea surface temperature

� Radiation, cloud formation, rainfall

�LE recycling

• 2 problems:

1) Understanding based on models, but models 

developed for temperature/agriculture

2) LE measurements � extrapolation



L EL E C O N T R O L SC O N T R O L S

• LAI

• Albedo

• Wind speed 

• Precipitation

• Net radiation

• Soil moisture

• Soil resistance 

• Air temperature

• Stomatal resistance

• Vapor pressure deficit

• Aerodynamic resistances

• Boundary layer resistance



A N A L Y S I SA N A L Y S I S

1) Correlations between potential controls & LE

2) Neural network neuron importance ranks

3) Performance evaluation for suite of models



E D D Y  C O V A R I A N C EE D D Y  C O V A R I A N C E



E D D Y  F L U X  S I T E SE D D Y  F L U X  S I T E S
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R R n n C L O S U R EC L O S U R E

Rn = LE + H + G + S



L EL E M O D E L SM O D E L S



F C   M O D E LF C   M O D E L

RS derived – f(ea)

RS derived – f(NDVI)

RS derived – f(Ts)

RS derived – f(NDVI)

RS derived – f(ea)

RS derived – f(Rs, a, clouds)



A N A L Y S I SA N A L Y S I S

1) Correlations between potential controls & LE

2) Neural network neuron importance ranks

3) Performance evaluation for suite of models



L EL E V S .   C O N T R O L SV S .   C O N T R O L S
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M O D E L S   E V A L U A T I O NM O D E L S   E V A L U A T I O N



M O D E L S   E V A L U A T I O NM O D E L S   E V A L U A T I O N
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M O D E L S   E V A L U A T I O NM O D E L S   E V A L U A T I O N
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R E M O T E  S E N S I N GR E M O T E  S E N S I N G



P I X E L   V S .   T O W E RP I X E L   V S .   T O W E R



A M A Z O N   M O N T H L Y   A M A Z O N   M O N T H L Y   L EL E



1 0 1 0 –– Y E A R   M E A N   Y E A R   M E A N   L EL E



1 0 1 0 –– Y E A R   Y E A R   L EL E A M P L I T U D EA M P L I T U D E



C O N C L U S I O N SC O N C L U S I O N S

• LE uses 75% of Rn

– 67% in central Amazon (Malhi et al. 2002); 73% in eastern Amazon
(Sommer et al. 2002); seasonality?

• VPD, NDVI links
– Malhi et al. 2002, Myneni et al. 2007, Williams et al. 1998

• PPT, Ta NOT linked in moist tropics; seasonality
– Malhi et al. 2002, Costa & Foley 1997, Nepstad et al. 1994 for PPT

• NN not significantly better than FC
– Ta-based models performed poorly

• Energy balance: 80%
– Pixel-to-flux ratio: ~80%; NN (Rn,calc-trained)-to-FC ratio: ~80%

• Amazon LE 10-year mean: 1370 mm
– Assumptions about energy balance; ISLSCP-II and FC model


