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What is a Land Data Assimilation System? 

INTERCOMPARISON and 
OPTIMAL MERGING  of 
land-surface data fields  

Reanalysis and/or radar/satellite -observed 
surface meteorological data combined and 
used as land-surface model FORCING 

ASSIMILATION  of satellite-based land 
surface state fields (snow, soil moisture, 
terrestrial water storage, irrigation, etc.)  

Ground-based observations used 
to VALIDATE  model output  

SW RADIATION  

MODIS SNOW COVER 

PRECIPITATION  

SNOW WATER EQUIVALENT 
9ȄŀƳǇƭŜǎ ŦǊƻƳ b!{!Ωǎ D[5!{ 
http://ldas.gsfc.nasa.gov/ 

Slide by Matt Rodell 

A Land Data Assimilation 
System ς or LDAS ς is a 
dataset from land-surface 
models (LSMs) forced 
with the best-available 
observations to support 
water resources 
applications. 
 
Remotely-sensed land 
satellite observations are 
assimilated into the LSMs 
to improve the depiction 
of water/energy cycles.  



Four LDAS systems are available from NASA/GSFC/HSL 

GLDAS ς Global LDAS 

NLDAS ς North American 
LDAS 

NCA-LDAS ς National 
Climate Assessment LDAS 

FLDAS ς Famine Early 
Warning System Network 
(FEWS NET LDAS) 

GLDAS FLDAS 
NLDAS & 
NCA-LDAS http://ldas.gsfc.nasa.gov/ 

http://ldas.gsfc.nasa.gov/


Land surface Data 
Toolkit (LDT) 

Land Information System 
(LIS) 

Land surface Verification 
Toolkit (LVT) 

b!{!Ωǎ [ŀƴŘ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳ ό[L{ύ ǎƻŦǘǿŀǊŜ ŦǊŀƳŜǿƻǊƪ 
is used to drive the models and perform data assimilation  

http://lis.gsfc.nasa.gov/ @NASA_LIS 

http://lis.gsfc.nasa.gov/


Satellite EDRs* 
 

 SM, SCA, 
SWE, TWS, 

and II 

Land-surface models: 
(e.g, Noah, CLSM, 

VIC, Noah-MP, etc.) 

Using the Land Information System for an LDAS 

*  Satellite-based Environmental Data Records (EDRs): soil moisture (SM), snow-covered area (SCA), 
snow water equivalent (SWE), terrestrial water storage (TWS), & irrigation intensity (II) 

Best-available 
input datasets 
depending on 
the region of 
interest and 
application 

Data Assimilation, multi-variate 
 (EnKF, EnKS) 

The Land Information 
System (LIS) is a 
flexible land-surface 
modeling and data 
assimilation framework 
developed with the 
goal of integrating 
satellite- and ground-
based observed data 
products with land-
surface models. 

LIS software uses parameters, meteorological forcings,            
and remotely-sensed environmental data records  



Á Jan 1979 to present (operationally w/ ~3.5-day latency); hourly/monthly 

Á 1/8th-degree (~12.5km) over CONUS-centered domain (25-53°N; 125-67°W) 

NLDAS combines a high-quality surface forcing dataset and 
land-surface modeling to produce consistent products 

NARR near-surface meteorology CPC Daily Precipitation Analysis Bias-corrected SW radiation (SRB) 

Á Stage II radar, CMORPH, other precipitation datasets, or NARR used to 
temporally disaggregate the CPC Daily Analysis into hourly precipitation  



Percentiles and anomalies of: precipitation, soil moisture, snow, evaporation, 
runoff, and streamflow (from river routing)  

The NLDAS Drought Monitor is updated daily, and is one    
of the datasets used for the weekly U.S. Drought Monitor 

http://www.emc.ncep.noaa.gov/mmb/nldas/drought/ 

Soil 
Moisture 
Anomaly 
(mm) 

Snow 
Water 
Equiv. 
Anomaly 
(mm) 

Streamflow 
Percentile 

http://www.emc.ncep.noaa.gov/mmb/nldas/drought/


Mosaic (GSFC) 

VIC (Princeton 
Univ. and Univ. 
of Washington) 

Noah (NCEP) 

SAC (OHD) 

Collaboration between NOAA/NCEP/EMC and NASA/GSFC 
w/ other groups; it runs 4 LSMs (Noah, Mosaic, VIC, & SAC) 

http://ldas.gsfc.nasa.gov/nldas/ 

http://ldas.gsfc.nasa.gov/nldas/


b!{!Ωǎ /ŀǘŎƘƳŜƴǘ [{a ŀǎ ǿŜƭƭ ŀǎ /[a ŀǊŜ being added, 
with the other LSMs being upgraded to their latest versions 

Catchment LSM 
(CLSM) is developed 
by NASA/GMAO, and 
is the land-surface 
component of the 
NASA GEOS-5 GCM. 

Noah-MP-3.6 is a LSM option within WRF, 
with Multiple Physics options, including 
dynamic vegetation & groundwater modules. 
 

VIC-4.1.2.l, SAC-HTET-3.5.6, and Noah-3.6 are 
also in LIS and contain numerous upgrades. 

Community Land Model 
(CLM-4.5) is maintained 
by NCAR, and is the 
land-surface model for 
the Community Earth 
System Model (CESM). 


