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U.S. Drought Outlook Outline 

   History/Background; 

 

   Production (including Tools Used); 

 

   Verification; 

 

   Short-Term Modifications (Ongoing); 

 

   Long-Term Improvements (Development/Research); 

 

    USDO Author Wish List; 
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U.S. Drought Outlook History  

• Originated in August 1999 (shortly after the US 
Drought Monitor became operational)—went public 
in March 2000; 

• Intent is to present a simple national picture of where 
drought will improve, persist, or develop; 

• Issued twice per 3-month forecast, with Initial 
outlook released 3rd Thursday and Updated outlook 
released 1st Thursday of next month, by one of 5 CPC 
forecasters; 

4 



Drought Forecasting: Short & Long-Term 
Forecasts and Analog/Climo Contributions 

Start with latest 

U.S. Drought Monitor 

D1 areas 

Short-Term Forecasts: 

(less than 1-Month) 

Long-Range Forecasts: 

(1- to 3-Months) 

(Note ENSO Status & Other Atmospheric/Oceanic Indicators) 

Climatology/ 

Analogs 

(N-Months) 
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Initial OND’12 

U.S. Drought Outlook 

(released Sep. 20) 

Use the latest U.S. Drought Monitor 

D0 & D1 shape file areas 

Sep. 20, 2012 USDO 

Determine if D1 areas will: Persist, 

Improve, or show Some Improvement; 

and if D0 areas will 

Start with Sep. 18 US Drought Monitor 
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Primary Drought Outlook Inputs – Short Term 

6-10 Day Temp  

Probabilities 

8-14 Day Prec  

Probabilities 

HPC 5-Day 

Prec Totals 

MRF 384-Hour Total Prec 
7 



Primary Drought Outlook Inputs – Long Term 

3-Month Prec 

Probabilities 

1-Month Temp 

Probabilities 

CFS Seasonal 

Precipitation 

  SPI Forecast 

based on CFSv2 

 NMME for 

OND12 PCP 
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Primary Drought Outlook Inputs – Climos & Analogs 

Consecutive 

    La Ninas 

  Precip DJF  

La Nina1  

La Nina2  9 



Using ArcMap (GIS) to create the US Drought Outlooks 

D0 

D1 
From most 

current USDM 

10 



ArcGIS/ArcMap10, the Latest & Greatest Drought Tool 

We plan on making the USDO similar to our USDM GIS set-up 

on our server.  So what follows is USDM GIS examples - 

… although we expect the USDO will be like this soon … 
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Scripts for Getting, Saving, & Processing data and products 
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ArcMap10 Zoom-In & Overlay capabilities (hi-res PCP contours) 

Advanced Hydrological 

Precipitation Services data; 

here, AHPS 90-day PNP 
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Weekly RFC 

Precipitation 

Totals (0.1”) 

ArcMap10 Zoom-In & Overlay capabilities (station PCP data) 14 



ArcMap10 Zoom-In & Overlay capabilities (low-res SPI contours) 

CPC 3-Month 

SPI grid  
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ArcMap10 Zoom-In & Overlay capabilities (hi-res Soil Moisture model contours) 

NLDAS soil 

moisture model 

output (Top 1 

meter weekly 

average)  
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How Are We Doing? 
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Good Forecasts during developing La Nina & El Nino 
Not so good Forecasts during  

Summer & ENSO Neutral 

4-KM 

 GRID 
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El Nino 

La Nina La Nina 
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El Nino 

La Nina La Nina 
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Challenges  
• Blending short-term forecasts with seasonal forecasts; 

• Improving skill of forecasts (especially Precipitation) at all time 
ranges; 

• Providing useful information for both the agricultural and 
hydrologic community, including down-scaling (regionalization); 

• Automation of USDO production and verification; 

• Improve skills/tools for developing drought when no ENSO signal 
(e.g. 2012 Midwest Flash Drought); 
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Next Steps in Drought Forecasting 

• Modify 3-Month Outlook Categories (Some Improvement  Removal,  
Improvement, or Persistence);  

• Produce a 1-Month Outlook (ag-interests) that replaces Updated 3-Month 
USDO; 

• Additional GIS procedures to better automate & objectify USDO (like USDM); 

• Real-Time USDO Verification: Make more objective & automated; 

• Create and post Public Documentation (Internet) for the USDO; 

 

 

Short-Term: 

• Develop a R2O plan for long-term improvement of USDO: 
           Improvement of Precipitation forecasts in the models is highest priority; 
           Integration of Temperatures, Precipitation, and Soil Moisture Forecasts ; 
• Engage the drought community for ideas on improving the USDO: 
           *  Comparison of the (subjective) USDO with objective ones, such as  
               objective SPI or one based upon the PDI; 
           *  Regionalization of the USDO (collaborate with RCCs, RISAs, etc.); 
• Continuation of the current manual forecast, with the objective forecasts used as 

input and run in parallel; 
• Customer preferences between objective versus subjective USDOs; 
• Develop a probabilistic and/or categorical objective USDO; 

 
 

Long-Term (see Challenges): 
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Current USDO: Initial 3-Month (Top) &  

                         Updated 3-Month (Below) 

Proposed USDO:  3-Month (Top) &  

                             1-Month (Below) 

instead 

instead 

Removal 

Removal 

Removal 

likely to be removed 
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hatched green & brown 

Removal 
Removal 

Removal 

removed 
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Removal 
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CPC Drought Outlooks 
E. O’Lenic, K. Mo, D. Miskus, R. Tinker, A. Artusa, W. Higgins 

Current Status 

    

Proposed DO 

Improvements 

• New Categories:  Remove “some improvement”, add “removal”  

• Zero-lead 1-mo DO replaces update DO now made early in month 

• Long-term R2O plan to ensure infuse science into DO Including:   

-Improved precipitation and soil forecasts through the Climate Testbed,  

-probabilistic version of the DO,    

-greater objectivity and reproducibility,  

-skill masking. 

• User-Feedback:  A continually updated set of user requirements 

• User – Tested documentation: Do users understand the product? 

• Verification – automation, documentation 

CPC, NDMC, USDA, NCDC jointly produces a weekly 

Drought Monitor (DM), assessing current conditions.   

CPC produces a Drought Outlook (DO) twice each month, for the 

upcoming season.  DM serves as a starting point for the DO. 
Verification consists of comparing the accuracy of the official DO 

with a forecast of persistence of current observations forward. 

POST-MORTEM OF MAM 2012 3-MO PRECIPITATION OUTLOOK 

THE WEEKLY DM IS THE STARTING POINT FOR 

THE DO.  OTHER INPUTS INCLUDE:  

• THE 3-MONTH P OUTLOOK,  

• REGIONAL EXPERT ASSESSMENTS, TELCONS 

• SHORT-MEDIUM RANGE FORECASTS. 

28 



NMME  Prec  Forecasts 

Oct 

OND Dec 

Nov 
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NAME Forecasts 

30 
30 



SPI Forecasts Based on CFSv2 
IC:  2-3 Oct 2012 

Mask out the area where the correlation is less than 0.3 from historical hindcasts 

• Dry conditions over the 

central U.S. will slowly improve, 

but spread north during next 

few months. 

 

• Wet conditions along the Gulf 

Coast & SW will persist through 

the next season. 
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SM Oct SM Dec 

RO Oct SM Nov 
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Princeton SMP Forecasts 

IC=20121001 

• Drought continues to cover a large portion 

of the country, especially over the north-

central part of the U.S. 
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MI State U SMP Forecasts 

IC=20120928 

• Similar spatial patterns to the forecasts 

from the Princeton System, but less severe 

in S&C Plains. 

 

• MSU forecasts show more wetness along 

the Gulf Coast and over the SW Monsoon 

region.  

10/4/12 (1-week lead) 

11/1/12 (5-week lead) 12/6/12 (10-week lead) 
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NASA GEOS-5 Forecast System 
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NWS/RFC 
Water Resources Outlook 

O,N,D 2012 

Dry: S&C Plains, N Rockies 

Wet: N Plains, OH Valley, CA 
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Improved model forecasts of Precipitation (all time periods); 

 

Improved model forecasts of Extreme Temperature Events (e.g. duration & intensity); 

  

Attribution Study of Summer 2012 Flash Drought (more tomorrow at DTF); 

  

A skill assessment of recently developed drought forecast products; 

  

Are Outlooks made for certain seasons usually more skillful than others? 

  

Modifying existing Palmer suite of drought products  

(e.g., develop products similar to the NCDC probability of Palmer drought amelioration or 

elimination/removal over 1,2, or 3 months in near-real time using daily data) 

 

Soil moisture change probabilities in an ABSOLUTE sense by end of forecast period  

(probability based upon the climatological envelope); 

 

Incorporate (if possible) forecasts of other indices (e.g. NAO & PDO) into Monthly DO; 
 

 

What would Drought Outlook authors like 

to see in terms of prediction tools? 
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THANK YOU! 

Any Questions, contact: 

 

Anthony.Artusa@noaa.gov 

(301) 683-3408 

 

Or 

 

David.Miskus@noaa.gov 

(301) 683-3453 
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