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OUTLINE

+ Objective

+ SMOPS and Products

<+ EnKF in NCEP GFS

+ Impact of SM DA on GFS
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Soll Moisture Impact on NWP Models
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Current and Future Soil Moisture Satellites
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e Soll Moisture Products

GSFC SMMR (Owe et al, 2001)
USDA TMI (Bindlish et al, 2003)
Princeton TMI (Gao et al, 2006)
NASA AMSR-E (Njoku et al, 2003)
USDA AMSR-E (Jackson et al, 2007)
VUA AMSR-E (Owe et al, 2008)

ESA SMOS (Kerr et al, 2005)
EUMETSAT/VUT ASCAT (Wager et al, 2013)
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Why SM data are not used in NWP yet?

<« Data not conveniently available to users
<« Users not confident in data impact

<« Data assimilation utilities not ready/tested
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Objectives

<« Build SMOPS for NCEP NWP models
<« Build a SM DA utility for NCEP GFS
<« Test the SM DA utility
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S0ll'Moisture Operational Product System (SMOPS)
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Microwave Soil Moisture Products from SMOPS
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Microwave Soil Moisture Products from SMOPS
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Microwave Soil Moisture Products from SMOPS

SMOPS SM correlation
with other SM products
(2007-2010)
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STAR - SMCD - EMB - Soil Moisture Project - Daily Maps - Mozilla Firefox _ O] x|
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ssimilation Utility for NCEP GFS

i bl Courtesy of R. Reichle
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Assimilation of MW SM into NCEP GFS

<« Time: DA at 00z
from April 1 — May 5, 2012
« Data: SMOPS Blended Surface SM
<+ Method: EnKF DA within GFS/GSI
<« Experiments:
+CTL: Regular GFS run without SM DA
+EnKF: Daily EnKF run
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J

GFES Soil Moisture Validation

With USDA-SCAN Measurements

1-30 of April, 2012

East CONUS (26 sites) West CONUS (25 sites) Whole CONUS
RMSE | Bias (é‘())gf RMSE | Bias %‘(’)rerf RMSE | Bias g‘;gf
CTL 0.135 | 0.046 | 0.565 | 0.124 | 0.033 | 0.448 |0.129 | 0.040 | 0.508
EnKF | 0.130 |-0.031| 0.613 | 0.114 | -0.021 | 0.549 |0.123| -0.031 | 0.587
SMOPS | 0.133 | -0.055| 0.601 | 0.098 | -0.036 | 0.402 |0.117 | -0.048 | 0.524
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GFS SM Data Assimilation Impact
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« Many satellite land data products are available,
but not used yet for NWP model assimilation

< NESDIS SMOPS is built to serve NCEP SM data
assimilation needs

<+ An EnKF utility is built in NCEP GFS for SM DA

« GFS forecasts are improved by assimilating
SMOPS daily soil moisture products

< More test and evaluation are needed
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Thanks ......
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