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USDM – Examination of Indicators 
       Integrates Key 
      Drought Indicators: 
 

- Palmer Drought Index 
- SPI 
- KBDI 
-  Modeled Soil Moisture 
- 7-Day Avg. Streamflow 
- Precipitation Anomalies 
 
Growing Season: 
- Crop Moisture Index 
- Sat. Veg. Health Index 
-  Soil Moisture 
-  Mesonet data 
 
In The West: 
- SWSI 
- Reservoir levels 
-  Snowpack 
-  Streamflow 
Created in ArcGIS using 
ArcMap  

Several �newer� 
indicators 
are also being 
considered: 
 
• Mesonet data 
• VegDri 
• NWS Precipitation Analysis Tool 
• NLDAS Soil Moisture 
• VIC Soil Moisture 
• Texas SPI Hybrid 
• CRN Soil Moisture 
• Plus many others… 

& Future indicators possibly being 
developed right now by some of you!! 
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Drought Monitoring before the USDM 
!  1960s-1990s:  Palmer Drought Index Reigned Supreme 

"  Mostly for U.S. climate divisions 
on Mainland 

"  Water budget model with primitive 
soil moisture component 

"  Balance between water supply 
and water demand 

"  normalized index:    - dry,    + wet, 
0 neutral 



Drought Monitoring before the USDM 
! Other Drought Indices 

"  SWSI (Surface Water Supply Index) 

"  SPI (Standardized Precipitation Index) 

"  VegDRI 
"  many others 

http://www.ncdc.noaa.gov/oa/climate/research/dm/weekly-dm-animations.html 



The U.S. Drought Monitor 
Since 1999, NOAA (CPC and NCDC), USDA, and the NDMC have 
produced a weekly composite drought map -- the U.S. Drought 

Monitor -- with input from numerous federal and non-federal partners 

http://drought.unl.edu/dm/monitor.html 



A"partnership"between"the"NDMC,"USDA"and"NOAA�s"CPC,"
NCDC,"and"RCC�s"(WRCC)"(11,authors),

"
Incorporate"relevant"informaCon"and"products"from"all"
enCCes"(and"levels"of"government)"dealing"with"drought"

(RCC�s,"SC�s,"federal/state"agencies,"etc.)"(experts),
,

The"Drought"Monitor"is"updated"weekly"and"provides"a"
general"upItoIdate"summary"of"current"drought"condiCons"

across"the"50"States"and"Puerto"Rico"
"

The U.S. Drought Monitor Concept"



The U.S. Drought Monitor Concept"

"   A consolidation of indices and indicators into one 
comprehensive national drought map.    

    A �Convergence of Evidence� approach 
 
"   Trying to capture these characteristics: 

"   the drought�s magnitude (duration + intensity) 
"  spatial extent  
"  probability of occurrence 
"   Impacts 
 

"   Rates drought intensity by percentile ranks 
 



U.S. Drought Monitor Map 
Drought Intensity Categories 

D0&Abnormally"Dry""(30%Cle)"

D1&Drought&–&Moderate"(20%Cle)"

D2&Drought&–&Severe"(10%Cle)"

D3&Drought&–&Extreme"(5%Cle)"

D4&Drought&–&ExcepConal"(2%Cle)"

http://drought.unl.edu/dm/monitor.html 



Percentile versus Percent of Normal 
!  Percent of Normal compares the value to some base 

period mean (1971-2000  30-year average) 
!  Percentile expresses how rare the value is compared to 

its historical record 
!  Examples: 

"  30-days:   33% of normal occurs 
once every 5 years (20th 
percentile) (not a big deal) 

"  365-days:   54% of normal occurs 
rarely (once every 100 years or 
less often) (0th percentile) (rare, 
record dry?) (click for map) 

http://drought.unl.edu/dm/monitor.html 



USDM – Original Objectives  
"  �Fujita-like��or �Saffir-Simpson-like� 

scale 
"   NOT a forecast! (that�s another product) 
"   NOT a drought declaration! 
"   Identify impacts (Agricultural and 

Hydrological) (Short- and Long-Term) 
"   Assessment of current conditions 
"   Incorporate local expert input 
"   Be as objective as possible 

http://drought.unl.edu/dm/monitor.html 



ArcGIS – ArcMap 10 



Principle USDM Drought Indicator Inputs 
USGS Streamflow CPC Daily Soil Model 

Satellite Veg Health 

SPI Drought Index 

Palmer Drought Index 
 

  
USDA Soil Ratings 
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       Integrates Key 
      Drought Indicators: 
 

- Palmer Drought Index 
- SPI 
- KBDI 
-  Modeled Soil Moisture 
- 7-Day Avg. Streamflow 
- Precipitation Anomalies 
 
Growing Season: 
- Crop Moisture Index 
- Sat. Veg. Health Index 
-  Soil Moisture 
-  Mesonet data 
 
In The West: 
- SWSI 
- Reservoir levels 
-  Snowpack 
-  Streamflow 
Created in ArcGIS using 
ArcMap  



USDM – Examination of Indicators 
Drought Monitoring Tools at NCDC: 
http://www.ncdc.noaa.gov/oa/climate/research/dm/weekly-dm-animations.html 



USDM – Examination of Indicators 
Drought Monitoring Tools at NDMC: 
http://droughtmonitor.unl.edu/current.html 



USDM – Examination of Indicators 

http://www.drought.gov 



USDM – Objective Blends 
!  The many drought 

indicators are integrated 
by the USDM author 
mentally (subjectively) 

! We want to make the 
USDM as objective as 
possible 

!  Several drought indices 
converted to percentiles, 
weighted, then combined 
to calculate Short-Term 
and Long-Term Objective 
Blends 

http://www.cpc.ncep.noaa.gov/products/predictions/tools/edb/
droughtblends.php 



USDM – Objective Blends 



USDM – Objective Blends 



http://drought.unl.edu/dm/archive/99/classify.htm 

http://www.drought.unl.edu/dm/classify.htm 



USDM – Drill Down Capability 
http://drought.unl.edu/dm/monitor.html Click,on,Hawaii,



USDM Development (Period starts 12Z last Tuesday) 

Monday  (5 Days of data available) 

! Draft map sent to local experts  

Thursday 

! Final map & text released on NDMC Website 

Tuesday  (6 Days of data available) 
! Local expert feedback 

! Draft map sent to local experts 

! Draft text sent to local experts 

Wednesday  (7 Days available; ending 12Z yesterday) 
!  Local expert feedback 

!  Draft map(s) sent to local experts 

!  Draft text(s) sent to local experts (Outlook) 

!  Final map and text sent to secured ftp server 



Sample Run-Through of Drought Indicators 

30-day precipitation 

28-day streamflow 



Local Feedback – Reports From the Field 
! We have dozens of maps 

showing dozens of drought 
indicators. 

!  But they don�t show us the 
whole picture.  What about 
impacts?  The rainfall may 
be very low, but is it 
affecting anybody? 

!  Local feedback from 
experts in the field provides 
the answer. ? 





Local Feedback – Reports From the Field: 
Who�s Doing It, and How? 

OK State Mesonet Soil Moisture 

NC Streamflow 

!  Florida – State Climatologist leads email discussions each week 
between local experts, summarizes recommendations for USDM 
author via email 

!  Alabama – ditto. 
!  North Carolina / South Carolina – NC Division of Water Resources 

leads a weekly conference call each Tuesday of state agencies and 
offices to discuss drought conditions, make recommendations to 
USDM author via email 

!  Upper Colorado River Basin NIDIS Pilot Project (West) – multi-
agency partners have weekly drought assessment conference call 

!  Apalachicola-Chattahoochee-Flint Pilot Project (Southeast) – ditto 
!  Western U.S. – NWS Western Region HQ coordinates input from 

NWS offices in western states, forwards to USDM author 
!  Hawaii – Kevin Kodama assesses state conditions from local 

experts each week, makes recommendations to USDM author via 
email 

!  Many states – individual state climatologists & NWS and USDA 
offices 



 For those who need statistics to justify participation in the USDM process… 
 

 U.S. Payments Disbursed, Livestock Forage Disaster Program (LFP), by Calendar Year: 
 2008:  $165.5 Million   2009:    $98.7 Million 
 2010:    $33.3 Million   2011:  $174.4 Million (thru 9/27)   Total:  $471.9 Million 

 
 From January 1-September 27, 2011, nearly two-thirds of the LFP payouts have gone to Texas & Oklahoma. 
 FSA (who administers this program) said LFP is one of the least controversial of USDA�s disaster programs. 



Taking the Weekly USDM to a Monthly Time Frame and 
Expanding It to the Northern Hemisphere (Canada & Mexico) 



The"North"America"Drought"Monitor"
Primary"ParCcipants"

•  U.S.&
–  NCDC,&US&Dept.&of&Agriculture,&Climate&PredicDon&Center&
and&NaDonal&Drought&MiDgaDon&Center&

•  Canada&
–  Agriculture&and&Agrifood&Canada&
– Meteorological&Service&of&Canada&

•  Mexico&
–  NaDonal&Meteorological&Service&of&Mexico&(SMN&H&Servicio&
Meteorologico&Nacional)&

–  Comision&Nacional&del&Agua&



Development"of"Monthly"NADM"Map"

•  NCDC&receive,&process,&ingest&daily/monthly&staDon&data&
(Tx,&Tn,&P,&SF)&from&U.S.,&Canada,&Mexico&

•  NCDC&compute&conDnentalHscale&input&indicators&
– Monthly&staDon&SPI,&PCTPCP,&Palmer&Drought&Index&

•  NADM&Author&prepare&first&draP&map&
–  From&conDnentalHscale&indicators&&&naDonal&products&

–  Use&USDM&from&month�s&final&week&for&U.S.&depicDon&

–  DraP&map&sent&to&each&country�s&experts&for&feedback&

–  Using&ArcGIS&
•  NADM&Author&prepare&final&map&&&text&

–  Released&on&NCDC&website&by&middle&of&following&month&



The NADM was initially Experimental, but has since become Operational…. 



Using ArcMap (GIS) to merge   & create the North American Drought Monitor 

Canada, Mexico, & U.S. Drought Shape Files 

Canada 

Mexico 

United States 



Map  and 
Narrative 
Available in 
Three 
Different 
Languages: 

English 

French Spanish 





North America Drought Monitor 
•  Strengths 

–  Continental-scale depiction of drought 
–  Consistent across international borders 
–  Pool resources, increase communication 
–  Each country does their own monthly analysis 
–  Created via GIS for portability & consistency 
 

•  Future Goals 
–  Move U.S. from climate divisions to station network 
–  Increase spatial density of stations across North 

America 



U.S.&Seasonal&Drought&Outlook&History&&

•  Originated&in&August&1999&(shortly&aPer&the&US&
Drought&Monitor&became&operaDonal)—went&

public&in&March&2000&

•  Intent&is&to&present&a&simple&naDonal&picture&of&
where&droughts&will&improve,&persist,&or&develop&

•  Issued&conDnuously&each&month&(3rd&and&1st&
Thursdays),&with&updates&as&required,&by&a&

scheduled&rotaDon&of&5&CPC&forecasters&



Drought Forecasting: Short and Long-Term 
Forecast Contributions 

Start with 
 latest U.S. Drought 

 Monitor, D1-D4 
 areas 

 

Extended Range  
(e.g. 2-week  

Soil Moisture  
Forecasts) 

1- & 3-month 
Precipitation and 

Temperature 
 Outlooks 



Constructed Analogue 
Soil Model 

Medium-Range Fcst 

Palmer 4-mo 
Probabilities 

CPC Long-Lead 
Precip. Outlook 

Primary Drought Outlook Inputs 



Numerous Guidance Tools available via the CPC Sanity Check Web Page (Restricted) 



Numerous Guidance Tools available via the CPC Sanity Check Web Page (Restricted) 



Using ArcMap (GIS) to create the US Drought Outlooks 

D0 

D1 From most 
current USDM 



How&Are&We&Doing?&



El Nino event La Nina event ENSO Neutral 



Decent Development Forecast during early La Nina Good Improvement Forecast during El Nino 



Good Persistence Forecast, but not Skill-wise With ENSO-Neutral Conditions, no Development Forecast Skills 



El Nino event La Nina event ENSO Neutral 

Obviously we need to improve our forecasts, 
especially during ENSO Neutral Conditions 



     Challenges: 

•  Blending short-term forecasts with seasonal forecasts 

•  Improving skill of forecasts at all time ranges 

•  Providing useful information for both the agricultural and 
hydrologic community  

•  Develop an objective  & probabilistic outlook 

 

       Next Steps in Drought Forecasting 

•  Consideration of agriculture and hydrology (short-term and long-term 
drought) 

•  Modify 3-Month Outlook Categories & Create a 1-Month Drought Outlook 
(agriculture-related) 

•  Integration of Temperatures, Precipitation, and Soil Moisture Forecasts 

•  A seasonal forecast of drought probabilities 

•  Continuation of the current manual forecast, with the objective forecasts 
used as input and run in parallel 

•  Expansion to include Canada/Mexico (similar to NADM) 



Proposed Modifications to the U.S. Seasonal Drought Outlooks 

Initial JAS�11 USDO:  
Produced 3rd Thursday 
each Month 

Updated JAS�11 USDO: 
Produced 1st Thursday 
each Month 

By CPC USDO Authors: David Miskus, Brad Pugh, Adam Allgood, Rich Tinker, and Anthony Artusa  

Current Formats Proposed Formats 

   Created an Elimination 
category where Drought (>D1) is 
forecast to improve to D0 or none 
at end of period;  
 
   Changed Some Improvement 
(a buffer zone between 
Improvement & Persistence; not 
scored) to Improvement where 
at least 1 category improvement 
is expected, but drought (>D1) is 
expected to remain at end of 
period; 
 
   Development & Persistence 
remain the same; 
 
   Production Date remains the 
same; 
 
   The proposed formats will 
increase skill score coverage 
by eliminating the currently 
unscored Some Improvement 
category; 

   Replaced the Updated 3-Month 
USDO with an Initial 1-Month USDO 
since current updated 3-month USDO 
“forecast skills” mostly come from the 
updated 1-month CPC Outlooks and 
short- to medium-term forecasts. A 1-
Month USDO is better suited to short-
term (e.g. agricultural) applications; 
 
   Changed Production Date from 1st 
Thursday of Month to Last Day of 
Previous Month; 
 
   Created an Elimination category 
where Drought (>D1) is forecast to 
improve to D0 or none at end of the 
month;  
 
   Changed Some Improvement (a 
buffer zone between Improvement & 
Persistence; not scored) to 
Improvement where at least 1 
category improvement is expected, 
but drought (>D1) is expected to 
remain at end of the month; 
 
   Development & Persistence 
remain the same; 

June 30, 2011 

MODIFICATIONS&

For  More Details, 
visit  the Tuesday 
Evening 
Poster  Event 
(under  Drought) 



   Thank You! 
Any Questions? 
 
              David.Miskus@noaa.gov 

Hopefully we�ll see Clouds instead of 
Smoke in future Texas satellite images 


