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United States Drought Monitor

Current Map Maps Data Drought Summary About USDM Current Conditions and Cutlooks

Map for August 24, 2017
Data valid: August 22, 2017 | Author: Chris Fenimore, NOAA/NESDIS/NCEI

The United

States Drought
Monitor

Hosted by the NDMC as part of a 3-
way partnership with NOAA and USDA

Over 12.5 million hits a year

Used in several USDA programs

Used by the IRS for tax deferrals

The data cutoff for Drought Monitor maps is each Tuesday at & a.m. EDT. The maps, which are based on analysis of the data, are released each Thursday at 8:30 a.m. Eastern Time.

Many others !
Intensity and Impacts

Mone - D2 [Sewere Drought) f'\-/ - Delineates dominant impacts
DO (Abnermally Dry) Il 03 (Extreme Droughy 5 - Short-Term impacts, typically less than 6 menths (e.g, agriculture, grasslands)
D1 (Moderate Drought) - D4 (Exceptional Drought] L - Long-Term impacts, typically Ereater than 6 months [e.g. hydrology, ecology)




United States Drought Monitor

Current Map Maps Data Drought Summary About USDM Current Conditions and Cutlooks

Lompare Time Series

The United SRy i?i?““l
States Drought
Monitor

A summary
narrative of
changes made each
week, by region,
can be found in the
“Drought

The data cutoff for Drought Monitor maps is each Tuesday at & a.m. EDT. The maps, which are based on analysis of the data, are released each Thursday at 8:30 a.m. Eastern Time.

Intensity and Impacts

Summa rv" None I D2 (severe Drought) ~/ - Delineates dominant impacts
DO (Abnormally Dry] Il 03 (Excreme Droughy 5 - Short-Term impacts, typically less than & months (e.g, agriculture, grasslands)
D1 (Moterate Drought) - D4 (Exceptional Drought) L - Long-Term impacts, typically greater than 6 months (e.g, hydrology, ecology)



e11 current authors, 2 legacy authors, 1 author in
training

The U.S. Drought

Monitor eWestern Region Climate Center on board 2008

* Incorporate relevant information and products
Since 1999, from. all eptities (and levels of government)
dealing with drought (RCC’s, SC’s, federal/state
agencies, etc.) (450+ experts)

August 3, 1999

Experimental U.S. Drought Monitor U.S. Drought Monitor %2

have produced a
composite drought map --
the U.S. Drought Monitor
-- with input from
numerous federal and
non-federal agencies

al conditions may A xt summary
for forecast statements. Released Thursday, June 12, 2008
http:/idrought.unl.edul/dm Author: Mark 4 Drought Mitigation Center

NATIONAL DROUGHT MITIGATION CENTER



U' S' D r o ug h t M On i tor (Refeﬁ:frgutlrsiai,,ﬂi929,82018)

Valid 8 a.m. EDT

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:

[ ] DO Abnormally Dry

[ ] D1 Moderate Drought
[ D2 Severe Drought

[ D3 Extreme Drought
[ D4 Exceptional Drought

Author:
Chris Fenimore
NCEI/NESDIS/NOAA

The Drought Monitor focuses on broad-
scale conditions. Local conditions may

vary. See accompanying text summary for
forecast statements.

e

http:lldrouahtmonitor.unl.edul _




5 levels of intensity Intensity:
on the map, 4 are [] DO Abnormally Dry J net orouen

considered drought, [_| D1 Moderate Drought
1is not | D2 Severe Drought

B D3 Extreme Drought
B D4 Exceptional Drought

4 Drought intensities
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U.S. Drought Monitor

USDA Southern Plains
CIinf'latfe Hub

[ ] 1

L] ]

March 27, 2018

(Released Thursday, Mar. 29, 2018)
Valid 8 a.m. EDT

Drought Gonditions (Percent Area)

Mone | DO-D4 | D1-D4

Curmrent 2381 | 76.19 | 64.84

Last Week

02.90.2013 2283 | 777 | 63.09 | 3460 | 19.24 | 1.43

3 Months Ago

12262097 2367|7639 (4010 | 827 | 007 | 0.00

Start of

Calendar Year | 21.20 | 78.80 | 4069 | 11.99 | 0.07 | 0.00
o01-02-2018

Start of
Water Year 67 42 | 3258 | 477 029 | 000 0.00
09-26-2017

One YearAgo | 40 09 101 [26.98 | 807 | 061 | 0.00

02-2g-2047

Intensity:
DO Abnormally Dry - D3 Extreme Drought
D1 Moderate Drought [ |l Exceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text sumimary
for forecast statements.

Author:
Chris Fenimore
NCEI/NESDIS/NOAA

W.,Ml M

USDA
=]

http://[droughtmonitor.unl.edu/



U.S. Drought Monitor Class Change - USDA Southern Plains Climate Hub
3 Months

[ R

U.S. Drought Monitor Ik
Change Maps P

At various time-scales of:

1 week —
[ ]
4 weeks LT
8 weeks N|
12 weeks
24 weeks —
5 Class Degradation
‘Z year I 4 Ciass Degradation
Ca/endaryear 5 3 Class Degradation
2 Class Degradation
Wateryear E 1 Class Degradation
:l Mo Change
l:] 1 Class Improvement
:l 2 Class Improvement
March 27! 2018 - 3 Class Improvement
compared to - 4 Class Improvement
J 2,2018
anan http://droughtmonitor.unl.edu | M s ciass improvemert

NATIONAL DROUGHT MITIGATION CENTER




« Assessment of current conditions and current impacts
U.S. Drought : & imp
Monitor . The U.S. Drought Monitor is NOT a model
Obijectives

« The map is made manually each week based off the previous map

« The U.S. Drought Monitor is NOT interpreting just precipitation

« The U.S. Drought Monitor is NOT a forecast or drought declaration
« Can be used by decision makers in this way though

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

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

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

« Authors try to be as objective as possible (using the percentiles
methodology) and the “Convergence of evidence” approach

« The physical data and indicators must support the depiction on the map
+ Impact data validates physical data

NATIONAL DROUGHT MITIGATION CENTER




o 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 U.S. Drought Monitor

U.S. Drought
Monitor
Approach

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

Evidence” 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

€¢

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!

NATIONAL DROUGHT MITIGATION CENTER




Percentiles and
the U.S. Drought
Monitor

D4: Exceptional Drought | (1st-2nd percentile)

ACVEMERENIN SN D3: Extreme Drought ]  (39-5' percentile)

Can be applied to an -
SRS D2: Severe Drought || (6™M-10" percentile)

analysis

SN D 1: Moderate Drought (111-20t percentile)
RS EII DO Abnormally Dry (215-30t" percentile)

Puts drought in historical
perspective:

NATIONAL DROUGHT MITIGATION CENTER



Most Precipitation

2007: 39.08”
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Most Precipitation

2007: 39.08”

What are €000000000

percentiles? 2007 19151977 20083““‘
Percentile “““““ Near
DO | Abnormally Dry 21-30 ‘ . ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Normal
D1 | Moderate Drought | 11-20 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ I?;l-lOOt.I
D2 | Severe Drought 6-10 ‘ ‘ ‘ ‘ ‘ OXOXOXOXO) Sreene
D3 | Extreme Drought 3-5 000000 ‘ ‘ ‘ ‘
D4 |Exceptional Drought |1-2 O O O ONONONONONONO
OO0 O0OO0OO0OOOOOLO
s, 6 0 O OO0 O OO0
1956 1966 1934

Least Precipitation

{

2012: 11.58”

1 -2 percentile




. A

11 (Arkansas-White-Red) Percent Area

The drought categories are associated with historical
occurrence/likelihood (percentile ranking)

LV0ZF | [
2107t |

It is not anecdotal or subjective, like “It’s really, really dry!!” ....or, “lI don’t
remember it ever being this dry, we have to be D4!!”

Southern Plains Percent Area
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How is all of this done?




OKLAHOMA
Oklaloma City » L3
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Requirement: Authors must work at a regional or national
“center”, government or academia/research

USD/A  There are currently 11* authors, and all are volunteers
oy om—

£
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URUUGHT SEVERITT INDEX BY WUiVISION
(LONG TERM PALMER)
A

12-month SPI through the end of September 2002

. 4]
Indices: el S
i L ] 130 bo 189 ery Vi)
SPI/PDSI R

450 00 180 (Vary Dey)

20 8n Batow [Extmmaty Dry
“tght Mitig ation Center =

Precipitation

CULERNTAN |V ost of the information
analyzed each week falls into
one of these categories.

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

SRR gre represented equally by all Streamflow
USDM Listserve Subsc Input and pieces of data. and

(as of September 4, 2014) o
Reservoirs

Remote
Sensing

[ 610 panticipants
W 11+ participants
Total: 351 (does not include 1 participa.

and 2 participants from Brazil)




osmmios:U.S. Drought Monitor

* Palmer Drought Index Palmer Drought Index
SPI Woter Year SFI Long-Term (Meteorological) Conditions

* 10/1/2006 - 4/19/2007 October 21, 2001 - October 27, 2001
e SPEI

e KBDI

e Modeled Soil Moisture

* NLDAS
e 7-14 Day Avg. Streamflow
* Precipitation Anomalies
*  AHPS Precipitation
e Other data which are available

Growing Season:

*  Crop Moisture Index

e Sat. Veg. Health Index
e VegDRI/ESI/etc.

* Soil Moisture

* Mesonets

* State/RegionaI data Reservair Storage as of May 1, 2001

[- Abowe Averags e fverage I Below Average

Capacily of Reservors Reported (1000 Ac Ft)
i & 3555 1089 5153]

In The West: o B U o
e SWSI . ‘ ‘

* Reservoir levels

* Snowpack (SNOTEL) o

e SWE L

e Streamflow

o owr WM wy ——— _ E—
| % x 7 13 W B it —1BI-140-120-100-20 —80 —40 -20 20 40 €0 B0 100 120 140 16D 1

Murnbar of Resenvoies Reparted

Percent of Useable Contents

1200 100w BN

5

Created in ArCGIS : o rbf\?;khia:\gmamCko,xvn Sanice, National Wator and Climete Cacter, Poiond, OF



Emerging Satellite-based Observations and Products

Over the past 10+ years, a number of satellite remote &
sensing-based tools and products characterizing — '" =
L] » \.

different parts of the hydrologic cycle that influence — 5 ‘
drought conditions allowing new composite drought 1 Vegetation Condition
N

]

indicators to be developed.
Examples

e Evaporative Stress Index (ESI) b it
e Quick Drought Response Index (QuickDRI) -
e Evaporative Demand Drought Index (EDDI)

 GRACE soil moisture and groundwater anomalies
e \egetation Drought Response Index (VegDRI)

Quick Drought Response Index (QuickDRI)
17 8y

Standardized ET/PET anoma lies

-26. -16




Regional and Local Feedback/Input Process

« Annual User Feedback Forums (USDM/NADM) since 2000
« Various webinars/telecons/reports/data/products

. wnal Climate Centers and NOAA Regional Climate Service Directors and Coordinators along
eather Forecast Offices (WFOs)

- State Climatologists

- USDA FSA/INRCS

« Native American Tribal input
« CoCoRaHS (impacts)

« National Integrated Drought Information System (NIDIS) Pilot RDEWS basin webinars:
- UCRB (Upper Colorado River Basin)
« ACF (Apalachicola-Chattahoochee-Flint)
« Southern Plains
« MORB (Missouri River Basin)
- California/Nevada
« Pacific Northwest/Midwest (both coming online)

« Drought Task Forces: North Carolina, Hawaii, Oklahoma, Texas, New Mexico, Alabama, Florida, South Dakota,
Kentucky, Arizona, Montana, and California

And MANY OTH ERS ! NATIONAL DROUGHT MITIGATION CENTER



How can you participate in the USDM Process?

USDM Listserve Subscribers
(as of August 30, 2017)

5% (22)

mEDU
HNOAA
OUSDA
BEUSGS

[0 State govt.
Bl Other




USDM Listserve Subscribers
(as of August 30, 2017)

442 Registered as
of March 2018!

. 1-5 participants -

HI o= 6-10 participants

B 11+ participants

Total: 414 (does not include 1 participant from Canada I
and 2 participants from Brazil) _




Some Examples of Decision Making and Policy Using the USDM

(Science before Policy)

Policy:
> 2008/2014 Farm Bill

o USDA Farm Service Agency, Natural Resources Conservation Service, Risk
Management Agency

o Internal Revenue Service
o Livestock tax deferral program

o U.S. Department of Agriculture
o Secretarial “Fast Track” Drought Designations

> NOAA National Weather Service
> Drought Information Statements

o Environmental Protection Agency
o Water quality monitoring

o Centers for Disease Control and Prevention
o Public health

> Bureau of Land Management
o Several States use in their monitoring/plans
o Many others



New USDM
maps in Spanish

United States Drought Monitor

Monitor de Sequia de los Estados Unidos

En Espaficl

Mapa Actual Los Mapas Los Datos Arerca del Monitor de Sequia Condicianes Actuales x Perspectivas

Mapa para marzo 15, 2018
Detos validos: merzo 13, 2018 | Autor: Richerd Tinker, NOAA/MNWS/NCEP/CPC

El limite de datos para los mapas de Monitor de Sequia es cada martes a las 3 a.m. EOT. Los mapas, que se hasan en el analisis de los datos, se publican cada jueves a
las 8:30t a1 Hora del Este. 1 Thursday at 2:30 a.m.

Intensidad e impactos

Minguna - D2 {3equia severa) ,J - Oelirita impactos dominantes
D {Anormalerente 3eco} - D3 {3=quia extremal S - Periodo corto, tipicaments meno: de & meses{ej. agricultura, pastizales)
D1 {3equia moderada) - D4 {5equia excepcional)

L - Periodo largn, tipicarente mas= de & meze: {e.g. hidrologia, ecologia .
8. TR ieg ES. gial . agriculture, grazslands)

3.g. hydrology, ecology)
Descargar mapa

[ZELE] :urriente:aaﬁ hapa anteriur:@@@



New USDM

maps in Spanish

Monitor de Sequia de los Estados Unidos
Centro Climatico de las
Llanuras del Norte del USDA

13 de marzo de 2018
(Publicado jueves, 15 de marzo de 2018)
Validoalas 8a.m. EDT

Condiciones de sequia (Porcentaje de area)

Ninguna | DO-D'4 | D1-D4 | D2-D4 el S|

Actualmente | 4850 | 51.50 | 2062 | 13.08 | 244 | 0.00

La semana pasada
03080012 4675 53.25 | 3019 [ 1258 [ 1.68 | 0.00

Hacetres meses | o7 97 | 703 (3162 [ 1079 | 394 | 0.00
12-12.2017

Inicio del
aiio civil 2926 | 70.74 | 3198 (123 | 393 | 0.00
01-02-2018

Inicio del
Afiodel Agua | 42.89 [ 5711 | 3834 | 2507 | 1212 | 454
03-26-2017

Haceun afio | 7545 | o495 |12.99 | 080 | 0.04 | 0.00

03-14-2017

Intensidad
D0 Anormalmente seco- D3 Sequia extrema
D1 Sequia moderada I 04 Sequia excepcional
D2 Sequia severa

El Montor de Sequia analiza condiciones a gran escala, porlo que
las condiciones locales pueden variar. Para una mejor interpretacion
se recomienda ver el texto anexo.

Autor

Richard Tinker
CPC/NOAAMWSINCEP

USDA %

http://droughtmonitor.unl.edu/

Monitor de Sequia de los Estados Unido

1T MITIGATION CENTER

S marzo 13, 2018
(Publicado jueves, 15 de marzo de 2018)
Valido a las 8 a.m. EDT

Tipos de impacto de la Sequia
r~ Delimita impactos dominantes

S = Periodo corto, tipicamente
<6 meses(ej. agricultura, pastizales)

L = Periodo largo, tipicamente

=6 meses(ej. hidrologia, ecologia)
Intensidad

[ ] DO Anormalmente Seco

[] D1 Sequia moderada

D2 Sequia severa

> I D3 Sequia extrema

- I D4 Sequia excepcional

El Monitor de Sequia analiza
condiciones a gran escala, por lo gue
las condiciones locales pueden variar.

Para una mejor interpretacion se
recomienda ver el fexto anexo.

&ng_' = .
_U_S DA f - b
all 5o

http:!ldroughtmonitor.unl.éaul



What is next......

*»*Continue to work with partners on data sets/availability
**Transition to a ESRI based portal for the development of the weekly map
**USDM tutorials

s*http://drought.unl.edu/archive/Tutorials/USDM Tutorial/

**Transition to operational “Objective Blends” based on gridded data

*New “potential impacts” tables being developed for each state based upon
data collected in the Drought Impact Reporter (DIR)

**Expansion of the USDM to the U.S. Virgin Islands (USVI) and the U.S. Affiliated
Pacific Islands (USAPI)

NATIONAL DROUGHT MITIGATION CENTER


http://drought.unl.edu/archive/Tutorials/USDM_Tutorial/

S Drought
Monitor
Brochure

Also available in Spanish

NATIONAL DROUGHT MITIGATION CENTER

A USDM Q&A

The LLS. Drought Manitor
DeAbromaby Y (11snuN) i 3 map releasad
D1z Micdersts wwery Thussday, shawing
parts of the W5 that ant in
DisSevern dought drought. The map uses five
= jons: abacemally dry

- g

out of crough, and four levels
of dreught: mederate (D1), severe {D2), extreme (D3] and
exceptional (D4).

‘What agencies or organizations are
responsible for the USDM?

The Drought Monar
@ hae besen 3 team effort
since Its Implemancatian
P e hlzﬂpmdlnﬂpllw
A\

:ﬂw Conter (MDMCH a1

Getinvolved!

Want mnmmh-ynurmmbﬂuum

Here are some:
1 Talk to your state climatologist You 2an frd bis or her
at the American of State CI

[rwwestaneclimate.angl.

2) Emiail droughbmonitongunl s

L
gofdroughtieontact).

o
along with

shsEnatons.
5) Subimit reparts, rain or shine, ta the Deought kmpact

&, USDA ooniis
V Oucearic and Amaspheric
: ﬁ Audrministration (NOWA),
and the LS. Department of Agr cubtune [LISDAL The NOMC
hosts the web home of the USDIM and the ascociated data,
and prowides th mag and data 1o NOAL, USDR and other

agencies 1 i fresly availible to the publc, media and
tpor s,

‘Who uses it, and what do they do with it?
“Thee LIS usess the USDM to trigger disaster deciarations
a Th

oaage
me::l’].lndmn Internal Revenaue Service uses it for
tan o forced Ruesiock cales due to drowght_ State,
local, trial and basindlevel decsion makers woe i to tigger

indicatons of drought. =

How does drought affect the country?
It 52 showe

maving
damage It can do, but losses from drowght ase s substantial
.

Intervals = annually, seasonaly, or monthly, as feasible.
Rapits d disectly iR can

Infoemation, please see Tracking Draght Imgacts on
jand

conditicn reports, found an the DIR site.

Matisnal Drowght Mitigation Centar
P.O0. Box 830983, Lincoln, NE 685830588

o O

e

HTTP://DROUVGHTMONITOR. UNL.EDU/

T Eleven authors, from the

Whatis
the U.S.
Drought
Monitor?

Maybe you've seen it in the media:
that map of the U.5. painted with
blobs of yellow, erange and red.

It shows drought — but how do we
know which colors go where? Who
decides? What does it mean for you?

HTTP:/{DROUGHTMONITOR.UNL EDU/

The LISDM al

aeross the country, including state climatologists, National
Weather and hydrak
Local experts pravicke vital repasting of Immacts, which
help create the most acourate classfications on the mag,

dimners
turms, ustsally twa wosks at pawthculasly In areas with kess monitaning capacity, such as
o o S rienorie P
Mo i ngle federal agency i in charge of waber or drought How do they figure o
icy: respanse and matkgation fall 1o an assartment of out where drought m"ﬂ“"w““m""‘d:‘:""ﬂ
e is and how bad itis? i ey
rs il lna This draught for a while, it typically takes mose than ane or twa
‘such as the LS. Geological Survey and MASA contribube the LS. d i, adthy i)
datmandi \gency mguiates unique s nat 3 madsl The USOH relles oo xpars fo. spur crop or
matarcpmliy: 1 ] g ocat b o What is the process?
[p———— ahermath of widespread drough a5 much e
e I Tl 5 possbie. Numesic Inputs ane many: the Faimer Drought Thursday, Friday and over the waekend: Wamug. The
o planning, ¥ | L pprintin Y "
on
state to state. e oot o
How do when we'rein a and vanous indi dai first dradt

depends
o how it aects you. Traditional ways 1o messwe drought
o by bearvnd

= = L
arby locking

hal

systams and cther
in the West, such as the Surface Wabes Supply Index and

The agencies isted are 3 snapshot of all of those Invalved,
e a

Drousght-gow has links to many of these soustes, whise you
can wiew the types of information that help the authar ceate:
i map.

of the map
& a.m. Eastem time Tuesday: Data cutaff. Condition
changes after this point in time da nat afect the map to be
released two days later cn Thursday.
Tuesday: The author fields reactions fram dozens of

helpdul
contacts. Deaft 2 of the mag incorporates much of this

3 o musch warter 15 containgd in snow, the level ar flow
water in ar
NDMC e

aapt dusn draught
‘conditions or streamdiow 3t 3 nearby Gauge.

06 Abmaralby dp 012 oo dronagit
1: Medurats [ -

af
‘the map to the obaervers by lunchtime for review. A final
map goes cut by late aftemaan 1o ensure there are na
‘emors. Then the author writes a nanative for each region,

Hiehilh
to the map. Befose the author can go home, final fkes must
be at the NDME for processing.

£:30 a.m. Exstam tima Thursday: The map s rekeasad.

Do you ever release the map early?

The map Is rekeased sary the wek of
Thanksghing and atfuer wosks when federal

dafta from O, 18:21. The black lines define.



OUR PARTNERS

USDA

SCIPP
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Any Questions ?
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DROUGHT.UNL.EDU e | ndmc@unl.edu o/NatianalDrﬂughtMitigatinnEenter o @droughtcenter

Brian Fuchs
bfuchs2@unl.edu
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