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NLDAS is only run for the 12Z cycle
Note: The "NLDAS" domain contains the CONUS region, the northern part of Canada, and southern part of Mexico.
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NCEP Land Data Assimilation System (NLDAS-3)

Domain: North American Model (NAM) — land part only
Spatial resolution: lat/lon — 0.04 degree

Temporal resolution: hourly
Time period: 1 January 1979 —current
Time lag: actual realtime

NLDAS-2 Domain

NLDAS unified UMD land/water mask
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Mesinger et al., 2006



NLDAS-3 Forcing Generation

a. Retrospective Forcing

NARR domain

(1) Extend operational NLDAS-2 Forcing algorithm to NARR domain
(2) Modified codes generate 0.04 degree spatial resolution

Qutside of NARR domain

Using GLDAS forcing to downscale to 0.04 degree spatial resolution

Boundary continuity — using GLDAS latitude dependent smooth algorithm
D. Realtime Forcing

NAM forcing (12 km) for the last 3 days was downscaled to 0.04 degree for whole NLDAS-
2 domain

Issues: temporal inconsistency.
Like GLDAS, two cycles will be run: one is realtime, the other one is catchup



L_and Surface Models Used in NLDAS-3

LIS-based Framework
Noah3.6, Catchment, SAC-HTET, and VIC4.1.2
Actual data assimilation is not included

Purpose of NLDAS-3

1. Support operational NA drought monitoring and forecast task for fine resolution

2. Used NLDAS-2 state variables (e.g., soil moisture, soil temperature) as NAM ICs, to
support NAM forecast task

Advantage from NLDAS-2

Larger domain

Fine spatial resolution

Actual realtime without any lag

LIS-base framework with upgraded LSM models
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NLDAS-3 Beyond

Improve forcing generation process and accuracies, add actual data assimilation,

add CLM, Noah-MP, JULES, and CABLE to NLDAS model suite

e Test the latest LIS to be used as a fully functional
modeling framework for the NLDAS

* |ntegrate distributed cell-2-cell based flow routing
along with source-to-sink routing for more accurate
and faster river flow forecasts

* Integrate higher quality precipitation product into LDAS
and implement algorithms to use optimally merged
precipitation from multiple sources

e Evaluation and verification of currently developed tools
(e.g. precipitation downscaling and gap-filling
algorithms) for possible integration into the
operational NLDAS



Comparison with NLDAS

NLDAS (0.25) Downscaled (simple) (0.25)

Downscaled (new) (0.25) CPC_OLR (0.25) time= 14




NLDAS: Future

Post-operational implementation of NLDAS drought
monitoring over CONUS

Run NLDAS under NASA Land Information System
(parallel environment, latest land model versions,
land data assimilation and validation tools).

NLDAS seasonal hydrological prediction using VIC
land model with CFS/other seasonal climate forcing.

Improve atmospheric and observational precipitation
forcing; data sets (e.g. land use, soils, greenness).

Improve land model physics (e.g. Noah land model).
Land data assimilation of e.g. snow, soil moisture.
Higher res/downscaling, enhance land model spinup.

Extend NLDAS domain (entire North America,
eventually global); initial land cond. for NAM, GFS.




