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• Close surface 
energy & water 
budgets, 

 
• Determine 

heat, 
moisture, and 
momentum 
exchange 
between surface 
& atmosphere, 

• Noah land model then provides surface boundary 
conditions to parent atmospheric model, e.g. 
NAM, GFS, CFS. 

Role of Noah Land Model 

NCEP-NCAR 
unified Noah 
 land model 
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To provide these proper boundary conditions, land 
model must have: 
• Atmospheric forcing to drive land model, 
• Appropriate physics to represent land-surface 

processes, 
• Proper initial land states, such as snow & soil 

moisture (analogous to initial atmospheric conditions, 
though land states may carry more “memory”, especially 
deep soil moisture, similar to ocean SSTs), 

• Land data sets, e.g. land use/land cover 
(vegetation type), soil type, surface albedo, and 
associated parameters, e.g. surface roughness, 
soil and vegetation properties. 

Land Model Requirements 
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Land-Use (Vegetation Type) Data Sets 

• Fixed fields, or updated monthly/seasonally/annually. 
• Unify across NCEP modeling systems. 

IGBP-MODIS (1-km):  North 
American Mesoscale (NAM) 
model. 

USGS (1-km):  Uncoupled Noah 
land model, North American 
Land Data Assimilation System 
(NLDAS) over CONUS. 

UMD (1-deg):  Global Forecast 
System (GFS), Climate Forecast 
System (CFS), Global Land Data 
Assimilation System (GLDAS). 
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• Climatology vs. near real-time GVF 
• Ingested into NCEP models where near real-

time GVF leads to better partition between surface 
heating & evaporation --> impacts surface energy 
budget, PBL evolution, clouds & convection. 

Green Vegetation Fraction 

VIIRS AVHRR 5-year Climatology 

Note: VIIRS GVF in Midwestern US much lower than 
AVHRR GVF Climatology.   
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