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LAND DATA ASSIMILATION SYSTEMS:

AModern NWP & seasonal forecast climate models must
model and initialize the entire "Earth System”
I Atmosphere
I Ocean
i Land
e soil (water / ice / temperature), snowpack and vegetation state

ALand Data Assimilation Systems, which provide above
Initial land states, typically follow one of three broad forms:

I 1) Coupled Land/Atmosphere 4DDA
A precipitation forcing at land surface is from parent atmospheric model
A surface insolation at land surface is from parent atmospheric model
A precipitation/insolation may have large bias: >large soil moisture bias

I 2) Uncoupled Land 4DDA (land model only)
A observed precipitation/insolation used directly in land surface forcing

I 3) Hybrid Land 4DDA

A Coupled land/atmosphere, but observed precipitation replaces model
precipitation for driving the land surface




N-LDAS Design
(our uncoupled approach)

1. Force models with Eta model 4DDA analysis (EDAS)
meteorology, exceptise actual observed precipitation
(gageonly daily precip analysis disaggregated to hourly by
radar product) and hourly downward solarinsolation
(derived from GOES satellites).

2. Use 4 different land surface models:
i MOSAIC (NASA/GSFC)
i NOAH (NOAA/NWS/NCEP)
I VIC (Princeton University/University of Washington)
I SacramentgNOAA/OHD)

3. Evaluate results with all available observations, including
soll moisture, soil temperature, surface fluxes, satellite skin
temperature, snow cover and runoff.



LSM Models : MOSAIC, VIC, NOAH, Sacramento

AL/8-degree resolution, hourly output
ARunoff routing: calibration, validation

Surface Characteristics
Vegetation: UMD, EROS IGBP, NESDIS greenness, EOS products
Soils: STATSGO, IGBP; Terrain / Land-Mask: 1-km digital elevation
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Forcmg: (top two are non-model based)
Precipitation: 24 hour gauges, NCEP/OH Stage |V gage/radar precipitation
Radiation: NESDIS 0.5-degree hourly GOES solar insolation

Meteorology: NCEP EDAS (Eta 4DDA) analysis (wind, temperature,
pressure, humidity, downward longwave)

GOES shortwave radiation [W/m”2] 20011101 18Z Gauge / Stage IV precip [mm] 20011101 18Z




LDAS Run Modes:
1) Realtime, 2) Retrospective

1) REALTIME : 15 Apr 1999 to 15 Dec 2001
-- NCEP realtime forcing

2) RETROSPECTIVE: 01 Oct 1996 to 30 Sep 99
-- NASA-assembled retrospective forcing
--- Higgins NCEP/CPC reprocessed precipitation forcing:
---- more gages obs, more QC
--- Pinker U.Md reprocessed solar insolation forcing
---- better cloud screening, more QC

Rutgers University compared the soil moisture, soil temperature,
surface flux results from the retrospective LDAS runs to
observations over Oklahoma/Kansas for last retro year.




Wﬂ%ﬁ"k LDAS Soil Wetness Comparison
f”)CEP ; LDAS realtime output example
' } (similar spread as in PILPS-2c)
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GUER Fldn Temperature (K)

LDAS-NOAH Skin Temperature
October 2001 Validation cont.
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Latitude

Latitude

Snow depth from USAF, cover: global 1/8
bedient, unit [in], daily

Snow cover product from NESDIS daily,
cover: 1/16 bedient N.Hemisphere grid, flag
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LDAS Models Total Runoff
Nov. 2000 1T July 2001
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LDAS Models
Surface Runoff / Total Runoff
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LDAS Models Streamflow

02192000 = Broad River, GA, 1430 sqg. miles
01631000 = Shenandoah River, VA, 1642 sq. miles
01503000 = Susquehanna River, NY, 2232 sqg. miles
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LDAS Scientific Questions

1. Can land surface models forced with observed
meteorology and radiation reproduce pointwise
soll moisture/temperature states and surface fluxes?

2. If not, what are the relative contributions to the
differences between models and observations owing to
a) errors in the soilstate/surfaceflux observations or
b) differences in the following between model and
observed

a. Forcing?

b. Soil properties?

c. Vegetation characteristics?

d. Scales of representativeness?

e. Vertical resolution?

f. Other (e.g. tiling, variable infiltration assumptions)



Soll Moisture/Temperature Observations
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