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Land Surface Observations
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First generation LDA:
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Mitchell et al., JGR, 2004 Rodell et al., BAMS, 2004
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Assimilate AMSR-E | BN _ _ _
surface soil moisture Soil moisture [n#/nf] Validate with USDA SCAN sta’gong
(2002-06) into NASA (only 23 of 103 suitable for validation)
Catchment model Skill
(anomaly time series correlation coeff. with in situ data with
95% confidence interval)
N Satellite Model Assim.
Surface soil moisture 23 .38%.02 43%.02 .50%.02
Root zone soil moisture 22 n/a 40+.02 46%.02

» Assimilation product agrees better with ground data than satellite or model alone.
* Modest increase may be close to maximum possible with imperfect in situ data.
» Use data assimilation for generation of SMAP “Level 4” product.

Reichle et al. (2007) J Geophys Res, doi:10.1029/2006JD008033.
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| LDA Science: GRACE terrestrial water storage

140 .NO assimilation
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Validation against
observed
groundwater:

RMSE = 23.5 mm
R2=0.35

Jul-05 Jan-06

140 LAssimilation

RMSE =18.5 mm

Jan-03 Jul-03 Jan-04

Jul-04 Jan-05

R? = 0.49

Jul-05 Jan-06

I Groundwater
GRACE Total \Water

I Soil Moisture
- Observed Groundwater

Snow Water Equivalent

Assimilation disaggregates GRACE data into snow, soil moisture, and groundwater.
Assimilation estimates of groundwater better than model estimates.
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Zaitchik, Rodell, and Reichle (2008) J. Hydrometeorol., doi:10.1175/2007JHM951.1




“ /ﬂ% A S ."\ .' LDA Science: MODIS snow covered area
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* Assess MODIS snow cover 24-72 hours ahead
 Adjust air temperature (rain v. snowfall, snow melting v. frozen)
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Zaitchik and Rodell, J. Hydromet., doi:10.1175/2008JHM1042.1, in press.




\ LDA Science: MODIS-based irrigation
X 4- ' intensity

MODIS-derived intensity of irrigatio% Difference (%) in evapotranspiration between
—— irrigation and control runs, Aug-Sep 2003

H

\\

Temperature
without irrigation

Temperature with
irrigation

o Max surface temperature (K) (irrigated site)
. 8/11/03 8/18/03 8/25/03 9/1/03 9/8/03
Observations

Ozdogan and Gutman (2008) Remote Sens Environ
Ozdogan, Rodell, and Kato (2009) J Hydrometeorol,
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LDA Science: MODIS-based irrigation
intensity
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Height Variation (m)

Height Variation (m)

Lake Urmia Height Variations Lake Tharthar Height Variations
TOPEX 10 Year Geo-referenced 10Hz Along Track Reference TOPEX 10 Year Geo-referenced 10Hz Along Track Reference
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LDA Opportunity 1: Surface Water Level
Assimilation (Jason & SWOT)
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N LDA Opportunity 2: Multi-agency level-4

| .,I.\ ? soil moisture products from SMAP+GPM
WA " [

P R YNN\Y (the “W-Train”) using LIS

o Normalized ROOT ZONE soil moisture improvement

from assimilation of surface soil moisture

Synthetic observations from
Catch | Mos | Noa | CLM

Catch *1 0.50 Catchment and
Mos l 0.47 Mosaic work better

p— ¥

[
O
(23 Noa 0.37 for assimilation than
CLM v 0.22 Noah or CLM.
Avg [0.45] 0.47]] 0.28] 0.36 0.39
- _J/

Y

Catchment or MOSAIC “truth” easier to
estimate than Noah or CLM “truth”.

Stronger coupling between surface and | || -

. “ . x 7 ; ' ' 4 _ I
root zone provides more “efficient S = 0.4 05 06 07 08 0.9
assimilation of surface observations. 2 YaE

Kumar et al. (2009) J. Hydromet, in review.




LDA Opportunity 3: Integrated biophysical
and ecological analysis (LIS+TOPS)

»bal net primary production

s inthe Amazon amdd Hom of Africa, May 2005
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LDA Opportunity 4: Integrated data
assimilation and parameter estimation
(example: soil texture estimation)
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Peters-Lidard C. D., D. M. Mocko, M. Garcia, J. A. Santanello Jr., M. A. Tischler, M. S. Moran, Y. Wu (2008),
Role of precipitation uncertainty in the estimation of hydrologic soil properties using remotely sensed soil
moisture in a semiarid environment, Water Resour. Res., 44, W05S18, doi:10.1029/2007WR005884.

Santanello, J.A., Jr., C. D. Peters-Lidard, M. Garcia, D. Mocko, M. Tischler, MS. Moran, and D.P. Thoma,
2007: Using Remotely-Sensed Estimates of Soil Moisture to Infer Soil Texture and Hydraulic Properties
across a Semi-arid Watershed, Remote Sensing of Environment, 110(1), 79-97, DOI=http://dx.doi.org/
10.1016/j.rse.2007.02.007.




6' | ~ LDA Challenge 1: Integrated Earth System
LN Analysis
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LDA Challenge 2: Custom Analyses for
Partner Applications

Projecting MODIS NDVI data 4
months ahead will give advance
warning to food and fodder

NDVI Anomaly production shortfalls.
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2_
WRSI (R4=0.7) Accumulation

0.0
Onset +16d +32d  +48d +64d +80d +96d +112d +128d +144d +160d +176d
Date 10/16-10/31 11/1-11/16 11/17-12/2 12/3-12/18 12/19-1/3  1/1-1/16 117-21 2/2-2/17 2/18-3/5  3/6-3/21 3/22-4/06 4/07-4/22
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« LDA Technology
— LIS as a framework for LDA--“LDAS in a box”
 LDA Science
— AMSR-E soil moisture
— GRACE terrestrial water storage (groundwater)
— MODIS snow covered area
— MODIS irrigation intensity
 LDA Opportunities
— Surface water level assimilation (Jason & SWOT)

— Multi-agency level-4 soil moisture products from SMAP+GPM
(+SWOT+GRACEII+SCLP="“W-Train”)

— Integrated biophysical and ecological analysis (LIS+TOPS)

— Integrated data assimilation and parameter estimation
 LDA Challenges

— Integrated Earth system analysis

— Custom analyses for partner applications
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Regional LDA for Weather Forecasting

0-10cm soil moisture initial condition
(6 May 2004 12z) | 12-hour forecast:

2m air temp. difference
(valid 7 May 2004 0z)
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» Difference in 12-h forecast of 2m air temp. (sea breeze)
» LIS/WRF better than control (independent validation)

‘LIS minud& .y

s Control

Case et al. (2008) J. Hydrometeorol., doi: 10.1175/2008JHM990.1, in press.
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