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Overview 
• Preparation of the U.S. Drought Monitor (USDM) 

– GIS overlay of drought indicator data 

– Drought impacts discussion 

– WFO, HUC, Climate Hub depictions of USDM 

• Incorporation of U.S. Virgin Islands into USDM 

• Incorporation of U.S.-Affiliated Pacific Islands 
(USAPI) into USDM 

• NADM transboundary basins & eco-regions  

• NADM social media outreach 
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Preparation of USDM 
• “Convergence of Evidence” Approach 

– dozens of drought indicators + expert local input 

graphic courtesy of NDMC 
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Preparation of USDM 
• Produced weekly 

• 50 States & Puerto Rico 

• ~ a dozen authors from 
NOAA, USDA, NDMC 

• percentile classification 
into D0-D4 classes 

• historical occurrence / 
likelihood 

• objective 

• not subjective or 
anecdotal 
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GIS Overlay of Indicator Data 
• USDM produced in an ArcGIS environment 
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New GIS Data Sources 
• CoCoRaHS Impact Reports 

 

Slide courtesy of Eric Luebehusen 
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New GIS Data Sources 
• NOAA’s Evaporative Demand Drought Index  
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New GIS Data Sources 
• USDA’s NRCS SNOTEL SWE (new CSV interface) 
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New GIS Data Sources 
• USDA’s NRCS Pcp (new CSV interface) 
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Impacts Information is Crucial 
• Agricultural & hydrological impacts, 

water shortages / restrictions 

• Need to standardize 

• Historical context important, but the 
history is frequently lacking 

• NDMC’s Drought Impact Reporter 

• IMPACTS:  There's a location, season, crop 
type, soil type, and water rights component 
to standardizing impact reports – P. Goble, 
Colo. Clim. Ctr. 

• MULTIPLE TIME SCALES:  I think each area 
has to integrate all the time scales and 
indicators differently – B. Bolinger, Colo. 
Clim. Ctr. 

Guidelines 

http://droughtmonitor.unl.edu/AboutUSDM/DroughtClassification.aspx 

• NDMC is working to develop a state 
level Drought Severity Classification 
table for each state using data from 
the Drought Impact Reporter as well as 
correspondence from people at the 
state level. 

• Should become available in 2018 or 
early 2019. 
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WFO, HUC, Climate Hub Depictions 

• Area types: National, Climate Region, State, HUC, NWS 
Weather Forecast Offices, River Forecast Center, USDA 
Climate Hubs, Other Regions 

 

http://droughtmonitor.unl.edu/Maps/MapArchive.aspx 

River Forecast Center 

NWS 

Weather 

Forecast 

Office 

Other Region 

HUC 

(2-digit) 

USDA Climate Hub Climate 

Region 



12 

US Virgin Islands into USDM 
• USDM covers the 50 States & Puerto Rico 

• Working  on getting US Virgin Islands included 

• Issues: 

– Precipitation Data: Near-real time, historical, missing 

– Not many stations (St. Thomas/King AP, St. Croix AP, 6 
active COOP stations) 

– 1981-2016 SPI values have been computed for St. 
Thomas/King AP & examined 

– Small size of islands 

– few drought indicators 
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Size of Islands – HI, PR, VI, USAPI 
Island Area (sq. mi.) 

Hawaii, Hawaii 4028 

Maui, Hawaii 727 

Oahu, Hawaii 597 

Kauai, Hawaii 552 

Molokai, Hawaii 260 

Lanai, Hawaii 141 

Puerto Rico 3363 

Vieques, Puerto Rico 52 

Mona, Puerto Rico 22 

Culebra, Puerto Rico 11 

Island Area (sq. mi.) 

Guam 212 

Pohnpei 129 

American Samoa 77 

Koror 61 

Chuuk 47 

Kosrae 42 

Yap 39 

Kwajalein 1.2 

St. Croix, VI 83 

St. Thomas, VI 31 

St. John, VI 20 

filled polygon depiction point / dot depiction 
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USAPI into USDM – Issues 
• Geography:   large spatial extent, isolated small islands 

• Hydrology:   few streams or reservoirs, groundwater lenses, no 
snowpack, rainwater catchment important 

– Rainwater catchments main source of water for many islands, 
can provide water for ~ 2 weeks if no rain falls 

• Tropical Climate:   precip mean & S.D. large, T.C.’s important 

• Agriculture:   long-term impacts (USAPI) vs. short-term (CONUS) 

• Drought:   can begin rapidly, intensify rapidly, and end rapidly 

• Data:   few drought indicators, mainly just precipitation & SPI 

Kwajalein 
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USAPI Drought Monitoring Criteria 
• Monthly SPI 

– Can be useful for determining Dx intensity once drought is 
established, but not for triggering drought 

• Monthly Percent of Normal Precipitation 
– Not as useful if normal is too much different from the monthly 

minimum precip drought trigger 

 • Daily precipitation trigger 
– Weekly minimum rainfall needed to meet water needs = 

(monthly min*) / 4 
– 2 or 3 consecutive weeks of no rainfall or low (below weekly 

min) rainfall  Drought onset 

* Monthly min = 4 or 8 inches, depending on island 
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USAPI Plotted as Points 
• Monthly mapping: 

– Drought condition plotted as points instead of polygons due to 
small size of islands 

Hawaii, Big Island: 

     4,028 mi2 

    93 mi across 

Hawaii 
Kwajalein 

USDM: 

Guam:  212 mi2 , 3.7 mi x 29.8 mi 

Kwajalein: 

        1.2 mi2 

   2.4 mi x 0.6 mi 
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USAPI Tools – Monthly Precip, 
Percent of Normal Precip, SPI 
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USAPI Tools – Weekly Precip, 
Month-to-date Precip 
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Automated Processing of USAPI 
Operationally Transmitted Daily Data 

• Near-real time daily precipitation data (operationally 
transmitted) are merged with historical GHCN-Daily data 

• 7-day & monthly precipitation totals, and number of 
days missing statistics, are computed daily 

• A web interface is being developed for USDM authors; 
will have tables containing: 
– Weekly precipitation total and number of days missing  
– Monthly precipitation total and number of days missing 
– Monthly percent of normal precipitation (if available) 
– Monthly and seasonal precipitation ranks 



20 

Samples of USAPI Tables – Weekly Precip 
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Samples of USAPI Tables – Weekly Number Days Missing 
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Samples of USAPI Tables – Monthly Precip & Num Days Msg 
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Samples of USAPI Tables – Monthly Percent of Normal Precip 
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Samples of USAPI Tables – Monthly & Seasonal Precip Ranks 
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USAPI and USVI on USDM – Mock Ups 
• Likely a 2-page USDM: 

– page 1 = CONUS, AK, HI, PR – page 2 = USVI & USAPI 
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NADM Transboundary Regions 
• Percent area and percent of population in drought are 

being computed for 3 North America transboundary 
river basins and 5 eco-regions 

• Statistics are included in NADM narrative 

• Web interface is being developed 

Columbia 

River 

Basin 

Great Lakes 

Basin 

Rio Grande / Bravo River Basin 
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N. America Eco-Regions (from EPA) 

Temperate and West-Central 

Semi-Arid Prairies 

Tamaulipas-Texas Semiarid Plain 

North America 

Great Plains 

North America 

Semi-Arid Prairies 

South Central 

Semi-Arid Prairies 
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NADM Social Media Outreach 

• NCEI has had a social media outreach for USDM for years 
– Web site, Facebook page, Twitter 

• NCEI initiated a social media outreach for NADM 
following the 2016 NADM Forum in Texas 
– Facebook page, Twitter 
– The social media document is provided to SMN and AAFC for 

coordinated release in all 3 countries 
– Information based on NADM web sites at NCEI (continental 

statistics) and NDMC (change maps and national statistics)  

https://www.drought.gov/nadm/ 

http://droughtmonitor.unl.edu/nadm/ChangeMaps.aspx 
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Thank You! 

• Acknowledgements – This work would not be possible 
without: 
– NWS Offices and Partners in the USAPI 
– PEAC Center (Pacific ENSO Application Climate Center) 
– NDMC (National Drought Mitigation Center) 
– USDM authors at CPC, NDMC, USDA, WRCC 
– And probably others whom I’ve forgotten 


