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Drought Monitoring Projects at USGS/EROS

• USAID - Mesoamerican Food security Early Warning 
System (MFEWS)

• with NOAA/CPC, NASA/GSFC, USDA/PECAD, 
INSIVUMEH (Guatemala)

• USGS – Phenology and Drought Monitoring
• with NDMC, USDA, NOAA 

• NASA - Drought Early Warning Using Hydrologic and 
Ecologic Observations from NASA Satellite Data

• with NASA/JPL, NDMC, NOAA/CDC 
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Famine Early Warning Systems Network

MFEWS seeks answers to key questions:

“Which population groups are facing food 
insecurity, and for how long?”

“What are the best ways to mitigate adverse trends 
or shocks to livelihood systems?”
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NASA TRMM Multi-Satellite Estimates
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Tracking the Onset of Rains

First dekad >25 mm, followed by two 
dekads summing to at least 20 mm more
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Grid Cell Crop Water Balance Modeling
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WRSI = f (ppt,  pet,  WHC,  Crop Type,  SOS,  EOS,  LGP)

RFE
(NOAA or NASA)

calculated from
NOAA GDAS
at EROS FAO soils map

of the world Kc (FAO)

Water Requirement Satisfaction Index (WRSI) -
Indice de Balance Hídrico (IBH)
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Global Daily Grids of PET at 1˚
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Riverside (44): 2004 ETo Comparison 
GDAS vs Station (moving 8-day average) 
Elevation (m): GDAS/Station, 1160/311
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Drought Corridor of 2002 Primera Season
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Estimating Irrigated Crop Water Use with a MODIS Thermal-
based ET Fraction Approach
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River Flow Direction

Thot - Tx

ET frac = -----------------
Thot - Tcold

ET act = ET frac * ET ref
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MODIS Vegetation Index Imagery at 250 m

16-day maximum 
value composite



North American Drought Monitor Workshop
Mexico City – October 18-19, 2006

MODIS Vegetation Index Imagery - Anomalies

September 2006
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MODIS Vegetation Index Imagery - Haiti



North American Drought Monitor Workshop
Mexico City – October 18-19, 2006

Landsat

Kenya 
drought of 

2000
June 24, 1987 May 18, 2000
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Start of Season
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Greenness “to-date”

17+ Years of NOAA AVHRR Data at USGS/EROS

Time-series Vegetation Index Imagery of the U.S.
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Vegetation Drought Response Index - VegDRI

VegDRI
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Interactive Web Map Viewer
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Seasonal metrics and VegDRI as input to USDM authors

VegDRI - July 27, 2006 USDM – August 8, 2006
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Sub-county Detail 
with VegDRI
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August 8, 2002 September 5, 2002 October 3, 2002

Perkins County, South Dakota – VegDRI 2002

July 11, 2002June 13, 2002May 16, 2002



Transition from AVHRR to MODIS
1-km AVHRR NDVI 500-m MODIS NDVI

Kansas

Oklahoma
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Tallgrass
Prairie
National
Preserve

Normalized Difference Water Index (NDWI) vs. NDVI
Flint Hills, Tall Grass Prairie study area

NDWI apparently more drought sensitive than NDVI

Flint Hills
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NDWI
NDVI, NDWI, and NDDI time series for Flint Hills Grassland (KS)
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Number of Rain Days 
and Consecutive Dry 
Days

Based on NWS daily 
precipitation analysis –
4 km grids 
blending radar and 
station data
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AMSR-E Microwave Soil Moisture
and Vegetation Water Content
August 2002

August 2002

Soil water content (v/v %):
pattern consistent with

the USDM

Veg. water content (kg·m−2):
higher vegetation water content 

in eastern US may mask soil 
signature



October 12, 2004

October 5, 2004

October 11, 2004

October 12, 2004

QuikSCAT Result and USDM Comparison



North American Drought Monitor Workshop
Mexico City – October 18-19, 2006

END


	Famine Early Warning Systems Network
	NASA TRMM Multi-Satellite Estimates
	Landsat��Kenya drought of 2000
	Interactive Web Map Viewer
	Seasonal metrics and VegDRI as input to USDM authors 

