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GLADSE - Global Agricultural Decision Support Environment
WASDE - World Agricultural Supply and Demand Estimates
ICEC - Interagency Commodity Estimates Committee
WWCB - Weekly Weather and Crop Bulletin



USDA WAOB GLADSE

Integrating agricultural and meteorological data
for decision makers
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LPRM-AMSR-E Soil Molisture
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24-hour (left) and average monthly (right) soil moisture retrievals from the different sensors. Data are flagged and masked out when vegetation cover is too dense to retrieve reliable soil moisture. Differences in frequency bands (i.e., C, X, and Ku bands) significantly affect the retrieval capabilities above vegetated areas. 



EOS/Agua AMSR-E Loss and Mitigation

0.4

ASP Water Resources Ames
9/06/2012


Presenter
Presentation Notes
24-hour (left) and average monthly (right) soil moisture retrievals from the different sensors. Data are flagged and masked out when vegetation cover is too dense to retrieve reliable soil moisture. Differences in frequency bands (i.e., C, X, and Ku bands) significantly affect the retrieval capabilities above vegetated areas. 



Integration into WAOB - Giovanni

Giovanni, a Web-based application, for
simple and intuitive way to visualize,
analyze, and access vast amounts of Earth
science remote sensing data without
having to download the data
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http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=soilmoisture_daily
http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=soilmoisture_daily
http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=soilmoisture_daily
http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=soilmoisture_daily
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Integration into WAOB - Giovanni

Area-Averaged Time Series (NLDAS_FORA0125_H 002)
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Benchmark and Metrics

Wales - Central New South Wales - Central

Cumulative Precipitalion

2006 is the target year... 2006 is the target year...
...what year(s) are similar? ... 2002 is an analog year.

Actual A winter wheat yields from trend (T/ha):

2006 -1.63; 2002 -1.38
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In 2006, drought in New South Wales threatened to reduce winter wheat yields, a reduction estimated by WAOB meteorologists to be similar to those of 2002, based on analog analyses of precipitation time series. Indeed, following the harvest, wheat yields were found to be well below the trend. Although the weather was similar in both years, yields differed. This variability can be attributed to a number of factors, including subtle differences in the timing of the rainfall, varieties of wheat planted, and amount of wheat grazed rather than harvested. 



Benchmark and Metrics

‘Western Australia - Central
Cumulatve Precipifalion
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(Western Australia) Importance of timing of precipitation relative to stages of crop
development.

Similar amounts of rain fell during the 2002 and 2006 winter wheat growing seasons.
2002: Noticeable drying trend throughout season.

2006: Overall dry but w/ period of near-normal rainfall approaching moisture-sensitive
reproductive stages of development (early Sep).

Winter wheat yields: 2006 (1.27 t/ha) > 2002 (0.91 t/ha).
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Figures demonstrate complementary potential of the two data sets.
Colored lines show the most likely analogs.
Differences between the two data sets can be attributed to, possibly, the following:
- Station data averaged over point locations, while satellite imagery�averaged over a broader area.
- Potential bad station from 2005/06 on.�- Convective nature of precipitation sometimes biases results, when it�hits/misses stations.
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Toward Handing Off to WAOB and
Making a Difference

- Live, operational, forward-processing satellite precipitation and soil
moisture data products.

- Service options for accessing and integrating data products into GLADSE.

- Operational Giovanni portal.

- Results thus far: Crop yield estimates derived from satellite-based
precipitation data are closer to measured yields than are estimates derived
from surface-based precipitation measurements.

« “Calibrating” analog analysis methodology in station-rich areas; apply in
station-poor areas of the world; significantly extend global coverage.

- WAOB is focal point for economic intelligence within USDA. Improving
WAOB's agricultural estimates (WASDE) will be significant for USDA and
visibly demonstrate value of NASA resources for societal benefits.
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ROSES-ACCESS
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.Juv/Uac

3/qui.cqi?instance id=soilmoisture daily

http://1.usa.gov/TYDTNO
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USDA WAOB GLADSE

Soll moisture Is currently a primary data
gap at WAOB.

USDA Topsoil Moisture Short-Very Short
Current Vs. 5-Year Mean
ocT 26, 2008

W wtter Than 5-Year Mean
Drier Then 5-Year Meen

Percent of Normal Precipitation USDA Topsoil Moisture
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Satellite Soil Moisture Products

Microwave sensors (primary measurements; launch date):
- Windsat (ocean surface wind; 1/2003)

- SMOS (Soil Moisture and Ocean Salinity; 11/2009)

- Aguarius (sea surface salinity; 6/2011)

- AMSR2 (water cycle; 5/2012)

- GPM (Global Precipitation Measurement; est. 2014)

- SMAP (Soil Moisture Active & Passive; est. 11/2014)

Other existing products include TMI (LSMEM), AMSR-E
(EOS Agqua), AMSR-E (SCA).
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WindSat - Satellite-based polarimetric microwave radiometer, developed by the NRL and NPOESS IPO, for measuring ocean surface wind vector. Primary payload on Coriolis mission, launched 06 January 2003. Other environmental parameters include sea surface temperature, total precipitable water, integrated cloud liquid water, and rain rate over the ocean.
SMOS/MIRAS (Microwave Imaging Radiometer using Aperture Synthesis) – 1.4-1.427 GHz (L-band).� Aquarius – Sea surface salinity from a set of three radiometers that are sensitive to salinity (1.413 GHz; L-band) and a scatterometer that corrects for the ocean's surface roughness.
GPM/GMI - Core spacecraft serves as both “precipitation standard” and “radiometric standard” for other GPM constellation members. 13 microwave channels ranging in frequency from 10 GHz to 183 GHz. In addition to channels similar to those on TRMM Microwave Imager (TMI), GMI carries four high frequency, millimeter-wave channels about 166 GHz and 183 GHz. With a 1.2 m diameter antenna, the GMI will provide significantly improved spatial resolution over TMI.
SMAP - L-band radar and an L-band radiometer. Conically scanning antenna beam with surface incidence angle of ~40°. Radiometer footprint of 40 km. The real-aperture radar footprint is 30 km, can be processed to 1-3 km. Soil moisture will be estimated optimally at a resolution of 10 km and freeze-thaw state at a resolution of 1-3 km.



LPRM Soil Moisture

 Provide global soil moisture with high temporal
resolution and 0.25 degree spatial resolution, for the top
few cm of the solil column (Owe et al., 2008).

- Three-parameter retrieval model based on microwave
radiative transfer model that links surface geophysical
variables to observed Tbs.

- Extensively validated; has an accuracy of ~0.06 m3 m3
for sparse to moderate vegetated regions (De Jeu et al.,
2008).
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Integration into WAOB

LPRM algorithm

« Simple, Scalable, Script-Based, Science Product
Archive (S4PA) for operational online data access.
» Simple, Scalable, Script-Based Science
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Study areas  Five major agricultural regions worldwide were analyzed. The size of individual study areas selected
depends on the variability of weather within each area and the availability of crop yield data.
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Benchmark and Metrics

REGION
(crop)

Towa,
U.S.A.
(corn)

Parana, Brazil
(soybeans)

cenfral
Argentina
(corn)

Jalisco,
Mexico
(corn)

Free State,
South Africa
(corn)

Measured yield
deviations
from the 10-yr
trend

(OBS)

Estimated
yield
deviations
from trend
based on
surface data
(SFO)

Absolute value
of
OBS-SFC

Estimated
yield
deviations
from trend
based on
satellite data

(CLY)

Absolute value
of
OBS-SAT
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 For all areas, diff
(meas. deviation from
10-yr trend (OBS), est.
deviation based on
surface data (SFC)) >
diff (OBS, est. deviation
based on satellite data
(SAT)).
» Tested traditional,
visual method by USDA
WAOB agricultural
meteorologist.
 For all areas, analyst
selected analog year(s)
with better yield
estimates, using satellite
data.
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Station-based precipitation: Regional time series are derived by averaging daily cumulative precipitation from
multiple surface observing stations distributed evenly throughout each study area. lowa, U.S. — 8 stations from
NOAA/NWS Cooperative Observer Program (COOP) network; Jalisco, Mexico — 4 stations from World
Meteorological Organization (WMO) network; Parana, Brazil — 6 WMO stations; central Argentina — 5 WMO
stations; Free State, South Africa— 5 WMO stations.

Crop yield: U.S. — annual state-level corn statistics from USDA National Agricultural Statistics Service (NASS);
Mexico - Secretaria de Agricultura, Ganaderia, Desarrollo Rural, Pesca y Alimentacion (SAGARPA); Brazil —
annual soybean statistics from Instituto Brasileiro de Geografia e Estatistica; Argentina - Ministerio de
Agricultura, Ganaderia y Pesca (MAGyP); South Africa — National Estimates Committee (NEC).

TRMM Multi-satellite Precipitation Analysis (TMPA; 3B42-V6) (Huffman et al., 2007): 0.25-deg; daily
(averaged from 3-hourly); source data sets merged (TRMM, AMSR-E, SSM/I, others); temporal coverage 1998-
present.
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The coefficient of determination is often used to measure how well modeled estimates represent observed values.
A generic form of the coefficient of determination (R?) can be expressed as

%(0BS; = MOD;)*
%(0BS; — 0BS)?

where 0BS are observed values, MOD are modeled estimates, and 0BS is the mean of the observed data. An R? of
1.0 indicates that the observed data and modeled estimates are perfectly correlated but does not guarantee that
they are identical. Because the generic form of the coefficient of determination is unable to simultaneously resolve
similarities in the timing and magnitude of precipitation, a modified form of this equation was used in this study to
identify analog years. The modified equation, termed the analog index (AI), is expressed as

Yi(P; = PA;)?
2 (P; — coef f x P;)?

2:

Al=1-
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where P is the precipitation during the target year, PA is the precipitation during the potential analog year, and coef f
serves as a threshold that helps evaluate the goodness of fit between P and PA. Al values range from —co to 1.0,
with values approaching 1.0 indicative of the strongest analog relationships between P and PA. In this study, time
series with positive Al values are considered analog years.

Values of coeff could range from 0.0 to 1.0 and, theoretically, be arbitrarily set close to 1.0, to limit the number of
time series that qualify as analog years. However, when the same coef f was applied across different areas or
different target years, the results were poor, suggesting that a unique coeff is needed for each study area and time
period of interest, to identify the best set of analog years. Because the coeff is an unknown for each study area and
time period, an iterative approach was adopted for calculating the Al.

In this study, the 2008 growing season was selected as the target year. The 2003, 2004, 2005, 2006, and 2007
growing seasons were treated as potential analog years. Initially, the Al was calculated for each potential analog
year using a coef f of 0.95. The Al values were then summed to determine the strength of the analog relationships.
If the sum was less than 1.0, no strong analogs were identified, so the coef f was decreased a small amount and
the Al values and the sum of these values were recalculated. This iterative process was repeated until the sum of
the Al values equaled 1.0 or the coef f equaled 0.0. This approach ensured that only the strongest analog years
were identified AND that no analog years were identified if the time series were not reasonably similar to the target
year.
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Data Reorganization and Retrieving




GDS Prototype Architecture
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