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USDM WYTD Change Map for U.S./West?





Advantages of percentiles:
Can be applied to any parameter
Can be used for any length of data record
Puts drought in historical perspective

Percentiles and the U.S. Drought Monitor

• D4, Exceptional Drought: 1 in 50+ years (2 %tile)
• D3, Extreme Drought: 1 in 20 to 50 years (5)
• D2, Severe Drought: 1 in 10 to 20 years (10)
• D1, Moderate Drought: 1 in  5 to 10 years (20)
• D0, Abnormally Dry: 1 in  3 to 5 years (30)

The drought categories are associated with historical 
occurrence/likelihood (percentile ranking)

It is not anecdotal or subjective, like “It’s really, really dry!!” ….or, 
“I don’t remember it ever being this dry, we have to be D4!!”





Indices:	
SPI/PDSI

Soil	
Moisture

Streamflow

Remote	
Sensing

Expert	
Local	Input

Snow



U.S. Drought MonitorIntegrates Key
Drought Indicators:
• Palmer Drought Index
• SPI
• KBDI
• Modeled Soil Moisture

• LIS/NLDAS
• 7-Day Avg. Streamflow
• Precipitation Anomalies

Growing Season:
• Crop Moisture Index
• Sat. Veg. Health Index
• VegDRI/ESI/etc.
• Soil Moisture
• Mesonets
• State/Regional

In The West:
• SWSI
• Reservoir levels
• Snowpack (SNOTEL)
• SWE
• Streamflow

Created in ArcGIS 



Soil Moisture Sources

In situ, remotely sensed, modeled
Federal 

Automated (SCAN)
Manual (probes/weekly crop bulletin)

State (Mesonets)
Modeled/Simulated

NLDAS
Leaky Bucket

Remotely sensed
GRACE
SMAP
SMOS
Others??



















NDMC/USDA Coop Agreement

Develop and integrate derivative 
products from the USDA SCAN 
Network
219 SCAN sites (20 have issues)
Have computed 14- and 28-day 
average percentiles from SCAN data

At 2”, 4”, 8” and 20” depths
Using USDM percentiles: 30 (DO)/20 (D1)/10 (D2)/5 (D3)/2 (D4)

Symbology in GIS layers for USDM 
authors:

<2 years
2-5 years
5-10 years
> 10 years















Next Steps

Continue to encourage and incorporate 
new/enhanced/innovative products via GIS: 

Vett USDA Cooperative derivative products for use in the USDM
Integrate SNOTEL/SCAN SM data into new generation of 
gridded Objective Indicator Blends/high resolution/region-
season specific
NLDAS, LIS, Composite Drought Indices

Explore more ways to apply and use SM data 
to validate remotely sensed and modeled 
data to build trust in those products
Integrate other SM data streams/products?

CRN
S. Plains pilot ingest

National SMI/FWI/WP percentile-based 
input
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