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1997:
WDCC
MAPMAP
WCWS

Evolution………………

1998:
NDMC DroughtNDMC Drought
Monitoring product



U.S. Drought Impact Map: circa October 1998



1999: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 

d f d l iand non-federal agencies





The DM is only a NDMC productThe DM is only a NDMC product.

FICTION!



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

f d l d f d l inumerous federal and non-federal agencies

• Western Region Climate Center on board 2008

• 10 authors in all

• Incorporate relevant information and products    
from all entities (and levels of government) 
dealing with drought (RCC’s, SC’s, federal/statedealing with drought (RCC s, SC s, federal/state 
agencies, etc.) (~270 experts)



The Drought Monitor is a 
forecast.

FICTION

The Drought Monitor is a 
declaration.

FICTION



Original Objectives

“Fujita-like” scale
NOT a forecast!
NOT a drought declaration!
Identify impacts (A H)Identify impacts (A, H)
Assessment of current conditions
Incorporate local expert inputIncorporate local expert input
Be as objective as possible



The Drought Monitor isThe Drought Monitor is         
an index.

FICTION



Approaches to Drought 
AssessmentAssessment

Single index or indicator (parameter)
Multiple indices or indicatorsMultiple indices or indicators
Composite Indicator



The drought monitorThe drought monitor 
categories (D0-D4) have a 

quantitative basisquantitative basis.

FACT



U.S. Drought Monitor Map
Drought Intensity Categories

D0 Abnormally Dry  (30%tile)

D1 Drought – Moderate (20%tile)

D2 Drought – Severe (10%tile)

D3 Drought – Extreme (5%tile)D3 Drought Extreme (5%tile)

D4 Drought – Exceptional (2%tile)



Precipitation is the 

l i di tonly indicator ……              

FICTION



Key Variables For 
Monitoring DroughtMonitoring Drought

climate data
soil moisture
stream flow
ground water

i d l k l lreservoir and lake levels
snow pack
short medium and long range forecastsshort, medium, and long range forecasts
vegetation health/stress and fire danger
impactspacts



The DM authors have limited 
knowledge about the complex 
drought climatologies at thedrought climatologies at the 

local scale

FACT and FICTION



The Importance of Local Expert Input
• The U.S. Drought Monitor Team Relies on FieldThe U.S. Drought Monitor Team Relies on Field 

Observation Feedback from the Local Experts for Impacts 
Information & “Ground Truth”
– Listserver (270 Participants:  2/3 Federal, 1/3 

State/Univ.)

Local NWS & 
USDA/NRCSUSDA/NRCS 
Offices

State Climate 
OfficesOffices

State Drought 
Task Forces

Regional 
Climate
Centers
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U.S. Drought MonitorIntegrates Key
Drought Indicators:g

- Palmer Drought Index
- SPI

KBDI- KBDI
- Modeled Soil Moisture
- 7-Day Avg. Streamflow
- Precipitation Anomaliesp

Growing Season:
- Crop Moisture Index

Sat Veg Health Index- Sat. Veg. Health Index
- Soil Moisture
- Mesonet data

In The West:
- SWSI
- Reservoir levels
- Snowpack- Snowpack
- Streamflow

Created in ArcGIS 



The Drought Monitor Concept
A consolidation of indices and indicators 
into one comprehensive national drought map

g p

into one comprehensive national drought map
Trying to capture these characteristics:

the drought’s magnitude (duration + intensity)the drought s magnitude (duration + intensity)
spatial extent 
probability of occurrencep y
Impacts

Rates drought intensity by percentile g y y p
ranks



I t t th DM i ll li tInput to the DM is all climate 
division based.

FICTION



Applied 
Climate 
Information
System (ACIS) 
is a key player…..is a key player…..





CoCoRaHSCoCoRaHS



The Drought Monitor depicts g p
both short- and long-term 

droughtdrought.                        

FACT

Th D ht M it i

FACT

The Drought Monitor is
purely subjective.

FICTION

p y j

FICTION



Objective Blends

Sh t T Bl dShort-Term Blend

35% Palmer Z Index
25% 3 Month Precip25% 3-Month Precip.
20% 1-Month Precip.
13% CPC Soil Model
7% Palmer Drought7%   Palmer Drought

Index



Objective Blends

L T Bl dLong-Term Blend

25% Palmer         
Hydrological IndexHydrological Index
20% 24-Month Precip.
20% 12-Month Precip.
15% 6-Month Precip.15% 6 Month Precip.
10% 60-Month Precip.
10% CPC Soil Model



The Drought Monitor is 
widely usedwidely used.

FACT



The Drought Monitor is widely used:
• Policy: Farm Bill/IRS/USDA/NOAA DGT/State 

drought plan triggers

• ~3.5M+ page views and ~2M+ visitors/year

Media: The Weather Channel/USA• Media:  The Weather Channel/USA     
Today and all major newspapers/Internet 
Media/ Network News/ CNN/NPR/etc.Media/ Network News/ CNN/NPR/etc.

• Presidential/Congressional briefings

• NIDIS portal/portlet

• A model of interagency/level collaborationA model of interagency/level collaboration



Some Examples of Decision Making 
Using the DMUsing the DM

USDA Dried Milk ProgramUSDA Dried Milk Program
USDA CRP Release hot spot trigger
Numerous states use as a drought triggerNumerous states use as a drought trigger 
(Governor’s declarations)
USDA Livestock AssistanceUSDA Livestock Assistance
IRS (tax deferral on livestock losses)
2008 Farm Bill (NOT the only trigger)2008 Farm Bill (NOT the only trigger)
NWS Drought Information Statements (DGTs)



The DM authors have engaged 
stakeholder communities

FACTFACT



The NDMC (and DM authors) have 
engaged stakeholder communities :
• USDM/NADM Forums and surveys

engaged stakeholder communities :

• USDM/NADM Listservers (participatory)
• USDA/RMA and other projects: workshops, 

listening session focus groups w/listening session, focus groups w/ 
producers/etc. (60 since 2003)

• Meetings w/ Media (face-to-faceMeetings w/ Media (face to face, 
conferences)

• Meetings at annual conferences/trade g
shows/etc.

• Meetings/briefings/workshops with/for 
i f d l/ t t /t ib l ffi i lvarious federal/state/tribal officials







The DM is so easy to make a 
Caveman can do it???

FICTIONFICTION



Did you know?????













http://drought.unl.edu/dm/dmshps_archive.htm



Coming Soon……..













Looking Back…..has the 
Drought Monitor been all itsDrought Monitor been all its 

“cracked” up to be?



CONUS DM Percent of Area Coverage 
1999-2009



U.S.  DM Percent of Area Coverage 
1999-2009







CONUS
Percent of the Time Period in Each Areal Coverage

Area D0‐D4 D1‐D4 D2‐D4 D3‐D4 D4

0% 0.00 0.00 0.00 3.37 24.60

>1% 100.00 100.00 100.00 92.26 38.89

>5% 100.00 100.00 99.80 59.13 1.98

>10% 100.00 100.00 77.38 29.56 0.00

>25% 100.00 73.81 25.00 0.00 0.00

>50% 50.00 2.58 0.00 0.00 0.00

>75% 0.00 0.00 0.00 0.00 0.00

>90% 0 00 0 00 0 00 0 00 0 00>90% 0.00 0.00 0.00 0.00 0.00

>95% 0.00 0.00 0.00 0.00 0.00

>99% 0.00 0.00 0.00 0.00 0.00

100% 0.00 0.00 0.00 0.00 0.00



Texas % Coverage for D0-D4 (1999-2009)









Bastrop County, TX : DM % time by area

Percent of the Time Period in Each Areal Coverage

Area D0‐D4 D1‐D4 D2‐D4 D3‐D4 D4

0% 49.21 59.13 70.44 81.35 91.87

>1% 50.79 39.48 29.56 16.67 8.13

>5% 50.60 39.48 28.97 16.67 7.54

>10% 50.60 39.29 28.77 16.67 7.54

>25% 49.80 37.70 26.98 16.67 7.54

>50% 49.01 36.71 25.00 16.47 7.3450% 49.01 36.71 25.00 16.47 7.34

>75% 48.21 34.92 23.61 16.07 7.14

>90% 47.02 34.33 23.41 15.08 6.35

>95% 46 03 34 13 23 21 14 88 6 35>95% 46.03 34.13 23.21 14.88 6.35

>99% 45.83 32.54 23.21 12.90 6.15

100% 44.25 32.14 23.21 12.50 3.57



Some closing thoughts:
An explosion of good work and 
tools/models/products out there over the 
past 5 yearsp y
Some nice state efforts out there….
How can we better detect “flash drought”?
Are blends really objective? They are 
both…indicators and weights were chosen
The DM is both: Indicators and Impacts withThe DM is both: Indicators and Impacts with 
unique local input
What resolution are you comfortable with?
Monitoring of impacts globally is virtually 
non-existent
Progress yes; Perfect no we’ll keep tryingProgress yes; Perfect, no….we ll keep trying



Next Steps
NIDIS---meeting customer needs at the 
county level

“ f“No county left behind”
Robust IMS/GIS query/analysis (DM-DSS) 
(NIDIS Portal)(NIDIS Portal)
Incorporate new/enhanced/innovative tools: 
ACIS gridded SPI/PDSI remote sensingACIS gridded SPI/PDSI, remote sensing 
derived, NWS Precipitation Analysis,  
NLDAS, etc…NLDAS, etc…
Taking the blends from a climate division 
base to a station-based/gridded layerg y



National   Drought Mitigation Center
http://drought.unl.edu/dm



Thank You
Any Questions?Any Questions ?

Please contact me at:
Mark Svoboda

National Drought Mitigation CenterNational Drought Mitigation Center
402-472-8238

msvoboda2@unl edumsvoboda2@unl.edu










