


Land Data Assimilation System Heritage

North American LDAS

- NOAA/NCEP, GSFC/HSB, and 6 other institutions

- Central North American domain, 1/8° resolution

- Spin-offs: GLDAS, NLDAS-E

- Ref: Mitchell et al., J. Geophys. Res., 2004

Global LDAS

- NASA/IDS Project began in 2000; now supported by NASA/NEWS
- GSFC/HSB and NOAA/NCEP partnership

- Global domain (60°S-90°N), 1/4° and 1° resolutions




Data Integration in GLDAS

INTERCOMPARISON and
OPTIMAL MERGING of
global data fields

B -

Satellite data products used to
PARAMETERIZE and FORCE
sophisticated land surface models

e —

ASSIMILATION of satellite based




GLDAS Output for CEOP

Evapotranspiration [mm/day], 1 May 2006 3-hourly Near-Surface Soil Moisture - Bondville
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GLDAS Sensitivity Study Based on CEOP Data

100
[T S B e
m elev @ soils mveg O precip mrad @models
50 1 7 (N H ””””””” II |
| < Z | LL S < Z | LL S <
- O =2 < 3 0 2 < 3




s Li ET: T
160 ET: Lindenberg 160 ongyu
m CEOP
NOAH
120 - I I 120 | |EWCLM
:[ MOSAIC
80 - ]: :[ 80 -
1] -
40 40 - I
1 I I
O - o 4
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
ET: Bondyville ET: Tumbarumba
160 J. 160
120 - :[ 120 4
80 -
40 +
0,

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep




Intercomparison of Forcing Fields: Precipitation

ECMWEF Analysis Model GSFC 3B42 v.6
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GLDAS/LIS W 21Z 17 January 2003  Observed SWE

IMS Snow Cover '®)

MODIS Snow Cover | @
Assimilation Output )
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» MODIS snow cover assimilation 7
technique of Rodell and Houser =
(2004) installed in LIS/Noah o
e 2001-present, global, 1/4° &
GLDAS/Noah assimilation %

output is publicly available
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Incorporation of Satellite Derived Irrigation
Data into GLDAS/LIS

» Extent and intensity of irrigation derived from } x;, i I\
MODIS satellite observations Lot ‘w I Y <L
« Using a rule based approach with crop type data, | B 1 YT g
irrigation is applied within the Noah land surface [ gy | LS
model, driven by GLDAS/LIS Ul | ;“ L] g

e Preliminary results demonstrate that irrigation TN PG

significantly effects modeled states and fluxes,

including soil moisture, surface temperature, and
evapotranspiration

SN

Top right: MODIS derived intensity of irrigation

Right: Percentage difference in evapotranspiration
between irrigation and control runs, August-September
2003
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Assimilation of GRACE Derived Terrestrial
Water Storage Variations
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e Land surface model is tool for disaggregation of 10-day, ., .
basin scale (160,000 — 1,000,000 km?), GRACE derived ]
terrestrial water storage variations into high resolution ]
fields of groundwater, soil moisture, and snow water 560
storage ]

» Ensemble Kalman filter used to estimate model errors
and distribute basin scale innovations among catchments

* Preliminary results suggest that the model’s response is
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Summary

 GLDAS = Global Land Data Assimilation System

 Drives multiple land surface models globally at 1/4° resolution
using Land Information System (LIS) software

 Massive archive of land surface and met datasets

e Integrates data from multiple sources as through optimal
merging, forcing, parameterization, assimilation, and validation

 Output available to CEOP and international community

* Recent thrusts include assimilation of MODIS snow cover and




