


Important Terms 

LSP Land Surface Parameterization

AGCM Atmospheric General Circulation Model



“In AGCMs, the motion of the 

atmosphere is defined by fluid dynamics 

equations that incorporate the 

mechanical forces of gravity, the Earth’s 

rotation, pressure and temperature 

gradients, and friction”



First-Generation Models 

Three Important Processes

1. Exchanges of radiation

2. Fluxes of sensible and latent heat

3. Frictional deceleration of the lower atmosphere resulting from drag forces as 

the wind passes over the land



First-Generation Models - Net Radiation 



First-Generation Models - Fluxes 



First Generation Models - Findings 

● Specification of surface parameters could have 

important impacts on atmospheric fields

● Experiments were unrealistic because fluxes were 

treated as independent processes



Second Generation Models 

● Explicitly recognizing the effects of 
vegetation in calculations of the 
surface energy balance

● Modeling the vegetation-soil 
system itself



Second Generation Models - Biophysical LSPs 

● Radiation Absorption
● Momentum transfer 
● Biophysical control of evapotranspiration
● Precipitation interception and interception loss
● Soil moisture availability 
● Insulation



Second-Generation Models - Results

The incorporation of biophysics into the second-generation LSPs made them 

internally consistent, realistic, and capable of calculating surface-atmosphere 
fluxes more accurately than their first-generation counterparts.



Third-Generation Models

● Focused on global change

● Modern theories relating photosynthesis 

and plant water relations



Third-Generation Models - Limiting Factors

1. Enzyme kinetics
2. Electron Transport
3. Chlorophyll Efficiency



Third-Generation Models - Stomatal Conductance 



Third-Generation Models - SVI’s and Remote Sensing

● SVI values should be near linearly related to FPAR over a wide range of 
conditions.

●  LAI, and hence albedo and roughness length, can be used directly by 
third-generation LSPs.





Development of Remote Sensing Techniques 

● The most feasible, consistent, and accurate means of providing global fields of 

land surface parameters

●  Simple “aggregation” rules 

“Large-scale physiological and physical climate system effects will both be 

important in determining the rate of increase in atmospheric CO2 and the 

physical and biological responses of the Earth system to it over the next few 

decades (49). The need for realistic and accurate models becomes more 

urgent”
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