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The USDM has continuously evolved from past efforts to
monitor drought including early versions of the USDM

Hybrid Approach (made in Corel Draw)

Single Index/Indicator such as the PDSI
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“Orought” means moisture shortages leading to
damaged crops or pastures, high wildfire risk, or

from many sources, including both satolile and
from standard (O1) to severe (D2-03) to extreme (D4)

~4.0 or lesa (EXTREME DROUGHT) S
surface data, and it focuses on widaspread drought,
Local condrions may vary.
-3.0 to -3.92 (SEVERT DROUGHT) «2.0 to «2.9 (UNUSUAL NOIST SPELL) - Crosshatching (.) - Overlapping drought type aroas
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X o ~ Ag = agricultural (crops, grasslands) ; -
= Fira = forosyy (wildfre potential) ) ~
Hydro = hydrological (rivers. wells, reservoirs) ‘0. ..\‘

=1.9 to +1.9 (NEAR NORMAL) - +4.0 ond above (EXTREMELY MOIST)
Pius (+) ~ Forecast to intensity
Minus () = Forecas! 1o diminish
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Instead of using a single indicator/index, a Hybrid
Approach is used: U.S. Drought Monitor (USDM)

Objective
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Timescales
of potential
impacts
delineated

Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[] None

[] DO Abnormally Dry
[] D1 Moderate Drought
[ D2 Severe Drought
I D3 Extreme Drought

Author:
Brad Rippey
U.S. Department of Agriculture

droughtmonitor.unl.edu




United States Drought Monitor droughtmonitor.unl.edu

Current Map Maps Data Summary L Conditions & Outlooks En Espaiiol NADM

Map released: March 25, 2021

Data valid: March 23, 2021
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Many others !




5 levels of intensity
on the map, 4 are
considered drought,

1is not
Intensity:
DO happens once every 3-5 years DO Abnorma"y Dry} Not Drought
D1 happens once every 10 years D1 Moderate DrOug ht
D2 happens once very 20 years - D2 Severe Dr()ug ht

4 Drought intensities

B D3 Extreme Drought
B D4 Exceptional Drought

D3 happens once every 25-30 years

D4 happens 1-2 times a century

NATIONAL DROUGHT MITIGATION CENTER



Every input can
be put into
percentiles to
compare current
data to historical
records

Percentiles and
the U.S. Drought
Monitor

D4: Exceptional Drought i (1%2-2"4 percentile)

LCVEIELER NS ESE D3 : Extreme Drought [l (37%-5" percentile)

Can be applied to any . .
e 8 D2 Severe Drought || (6™-10" percentile)

AL D1: Moderate Drought (11™-20" percentile)

Can be used for indicators of

any length of data record DO: Abn ormally Dry ( 275t-30th percentile)

Puts drought in historical
perspective:

H i . e
given period of time Period of record is important !
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The map is...

An attempt to
represent  the
different types of

drought on one
map
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°c Many types of drought “information” can be collectively
analyzed

o Determining if the majority of information is ‘converging’ (telling the same
story) about the accuracy, or inaccuracy, of the drought as depicted by the

\Y{[elg]ie]g .
U.S. Drought Monitor
ApprOaCh o Several dozen inputs are considered in any given week

o Authors need to look at 100% of the data, BUT don’t believe
in any one piece of data input 100% in making a decision...

€

Convergence of

o Multiple indicators and many types of information are part
of the analysis

o These data will identify different climatic and hydrologic parameters
which are needed to understand the complete picture of a drought
indicator’s performance and how they interact in each part of the
country

Evidence”’

o Impacts are the “ground truth”, yet aren’t monitored to the extent
which other data are....you can’t measure what you don’t monitor!
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U S Drought I Assessment of current conditions and current impacts

Mon |tor P The U.S. Drought Monitor is NOT a model
. . « The map is made manually each week based off the previous week’s map
ObJeCtlveS I The U.S. Drought Monitor is NOT interpreting only precipitation

I The U.S. Drought Monitor is NOT a forecast or drought declaration
- Can be used by decision makers in this way though
« The U.S. Drought Monitor does NOT take into account any relief programs
when the map is produced.
P Identifying impacts

« “S” short-term impacts, “L” long-term impacts or “SL” for a combination of
both

- “8”-6 month time scales or less,“L”-greater than 6 month time scales

P Incorporate local expert input
« Accomplished via email and impact reports
- Validation of Objective Indicators

I Authors try to be as objective as possible (using the percentiles methodology)

and the “Convergence of evidence” approach

- The physical data, drought indices/ indicators must support the depiction on the
map

- Impact data validates physical data but impacts
alone will not drive changes on the map.
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Once the map is completed and published for the week, the
map is final, and no changes will be made retroactively!

U.S. Drought Monitor it

’ﬂ .m. EDT
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The Drought Monitor focuses on broad-
scale conditions. Local condibons may
vary. See accompanying text summary for

aloment.

forecast st s
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*| USDA (™ /)
http://droughtmonitor.unl.edu/




Regional and Local Feedback/Input Process
How are other states contributing?

- Annual User Feedback Forums (USDM/NADM) since 2000

- Various webinars/telecons/reports/data/products

- Regional Climate Centers and NOAA Regional Climate Service Directors and Coordinators
along w/ Weather Forecast Offices (WFOs)

- State Climatologists

- USDA FSA/NRCS

- Native American Tribal input

- CoCoRaHS (impacts)

- National Integrated Drought Information System (NIDIS) RDEWS basin webinars:

- State Drought Task Forces: North Carolina, Hawaii, Oklahoma, Texas, New Mexico, Alabama, Florida,
South Dakota, Kentucky, Arizona, Montana, and California and many others !

NATIONAL DROUGHT MITIGATION CENTER



How is all of this done?
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Requirement: Authors must work at a regional or national
“center”, government or academia/research

There are currently 9* authors, and all are volunteers
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12-month SPI through the end of September 2002

Drought
Indices such
as SPI1/PDSI

EDODOOE

. en L Moisture:
Precipitation
P both

4s : :
GLERULLES Most of the information | I B
analyzed each week falls into measured

one of these categories.

Authors now use roughly
40-50 unique indicators while
creating the U.S. Drought
Monitor map, but not all areas

SCEIEIN gre represented equally by all  BELCEIRLEL
USDM Listserve Subsc Input and pieces of data. Reservoirs,
Impacts and Wells

.......
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Sensing



Emerging Satellite-based Observations and Products
Over the past 10+ years, a number of satellite remote -
sensing-based tools and products characterizing ‘ ‘
different parts of the hydrologic cycle that influence
drought conditions allowing new composite drought - ‘

indicators to be developed.

Examples

e Evaporative Stress Index (ESI)

* Quick Drought Response Index (QuickDRI)

e Evaporative Demand Drought Index (EDDI)

* GRACE soil moisture and groundwater anomalies

* Vegetation Drought Response Index (VegDRI)

Snow Cover |

Vegetation Drought ""'”"“ index v 28 2014 Quick Drought Response Index (QuickDRI)
Ady 9. 2017 (Woek 28)




Drought Machine

The USDM map is
the end product,
but the PROCESS is
what makes the
USDM what it is.

Trust The Process !
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roviding Drought Condition Reports or Impacts

NATIONAL DROUGHT MITIGATION CENTER




There are many ways
to share reports on
current conditions or

drought related
Impacts:

(JCoordinate with the State Drought task force/coordination team

(JCoCoRaHS observers can utilize the condition monitoring platform built
into the observing system where daily precipitation is shared too.

dUtilize the CMOR (Condition Monitoring Observation Reporting) platform
to submit information and photos. This is open to the public.

dUtilize the Visual Drought Atlas to submit regular photos of areas both in
and out of drought. This is open to the public.

Regardless of the system users want to use, the USDM
Authors will utilize impact and condition reports to help
validate the various data used in making the map. These data
will be archived and are available to anyone who wants to use
them.

NATIONAL DROUGHT MITIGATION CENTER



How to contribute drought impact
reports or condition reports

e (1 Fa% it '

+ ... droughtimpacts.unl.edu

Drought Impacts Toolkit | Login

Home Condition Monitoring Observations Drought Impact Reporter Visual Drought Atlas Emerging Impacts Impact Assessments

Q D s

CONDITION MONITORING DROUGHT IMPACT REPORTER VISUAL DROUGHT ATLAS

OBSERVATIUNS We systematically scan news stories, The Visual Drought Atlas is a way to
Different systems collect condition looking for "a loss or change at a specific compare the appearance of different
monitoring observations using a common place and time due to drought," providing landscapes over time, in dry, wet and
seven-point dry-to-wet scale to capture a preliminary historic record and normal years.
what they see at a specific place and time. sometimes insight on emerging
conditions.

NATIONAL DROUGHT MITIGATION CENTER




Condition Monitoring Observations

CMOR Reports

Drought Condition Monitoring Observer Reports (CMOR) 2020

Overview Experience Crops Livestock Fire wildlife Freshwater Fish Household Community hydropower Photos as of Oct. 9

Drought CMOR 2020 Overview
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Condition Monitoring

Condition Monitoring Observations
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Reporter
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Submit a Report About the DIR

Hudson

Bay.

México
Data CC-By-SA by OpenStreetMap
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All States | 12-21-2020 - 01-21-2021

Impact Counts Impacts List | Page 1/3 Report Counts

County Impacts | All States

Reports List | Page 1/82

23

Category
< Agriculture 6
® Fire
@
*

&
&

Relief, Response & Restrictions
Water Supply & Quality 9

<> Tourism & Recreation

Business & Industry 1
Plants & Wildlife 3

Report Source
Media

=)

droughtreporter.unl.edu

NDMC

Impacts & Reports

Drought Impact Reporter

Overlays

v Scales

O National
O Multistate
O state

@ County

O city

MImpacts

Opacity
80%

Impacts

|0
1-3
4-5

» LiReports

* LiDrought Declarations
» Time Period

» Location

» Categories




Visual Drought Atlas

https://droughtimpacts.unl.edu/VisualDroughtAtlas.aspx

Visual Drought Atlas Visual Drought Atlas

The Visual Drought Atlas is a way to compare the appearance of different landscapes over time, in dry, wet and
normal years.

Q st ¢ A

SEARCH PHOTOS MAP OF RECENT PHOTOS MAP OF ARCHIVED SUBMIT PHOTOS
PHOTOS

This effort, now housed at the National Drought Mitigation Center, includes the
archives of photos collected by CoCoRaHS and SCIPP through Field Days. The

transition was supported by the U.S. Department of Agriculture. _

How to Submit Photos

Social Media Resources
Watch National Drought Mitigation Center climatologist Curtis Riganti discuss the
Visual Drought Atlas.
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