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National Drought Mitigation Center

7{? Founded in 1995
o 16 Staff: Diverse backgrounds
: o 2 Program Areas (Planning/Monitoring)

4 o Bridge and translate science to
policy/decision makers and the public

o Developing usable information and
4 services

1o Research, Applications, Operational, NIDIS
A Education/Outreach (End-to-End) Tt
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NDMC Stakeholder Interactions

Workshops, Listening Sessions, Forums
Webinars

Media Contacts (building trust) (~500+/year)
Surveys

Evaluator Networks: USDM/VegDRI

Drought Impact Reporter

Drought Ready Communities Project

Ranch Planning Project

Discover the Waters of Nebraska

Climate Change Literacy for Educators
Climate Masters

NDMC Website/ DroughtScape

Nebraska’s Climate Assessment and Response m
Committee TR
Research/consultant Projects Nebiaska,

Invited talks




NDMC International Activities

* UN organizations:

*

World Meteorological Organization (WMO)
USAID, World Bank

» Various regional and national drought centers

* Numerous government agencies and
universities in different countries (projects, etc.)




“ JThe Cycle of Disaster Management
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Early Warning
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Drought Plan Components

| & Monitoring and early warning
\ o Integrate and distill information

o Assess, communicate, and trigger action
o Foundation of a drought mitigation plan

2 Vulnerability assessment
o Who and what is at risk and why?

2 Mitigation and response actions

o Actions/programs that reduce risk and
impacts and enhance recovery NIDIS

Most processes and plans in the past have primarily focused on

monitoring and response... Nebiaska
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. Managing Drought Risk on the Ranch
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4 Plannin

A Planning Guide for Great Plains Ranchers
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About Submit a Strategy State Planning Info

National Drought Mitigation Center

A ) Home

Drought Management Database

Introduction

This is a growing collection of information about what has been tried in responding to and preparing for drought in the

United States. It’s categorized by sector, that is, information of interest for farming, livestock production, water supply
and quality, energy, recreation and tourism, fire, plants and wildlife (environment), and society and public health. Each
sector is further divided into subsectors.

The Full Search option lets you search by many more criteria, including dates, type of activity (planning, response,

monitoring, etc.), decision-making scope (from individual through federal government), by state, and by resource type.

You can also do a text search.

Have something to contribute or recommend? Visit the Submit a Strateqy page.

Quick Search by Sector

Livestock Production Water Supply & Quality Energy
plants g Wildiife S e

Friday, November 22, 2013

» Login

Recent Drought Mitigation

News

State urges steps to prepare for drought

in 2014
Sep. 6, 2013

Drought Threat Hampers Hay Crop - Fort
Smith Southwest Times Record (AR)

Jul. 21, 2013

Mark Keaton: Grazing of toxic plants can
be a problem - Baxter Bulletin (AR)

Jul. 17, 2013

Fighting wildfires with science - CBS

NAT
Jul. 7, 2013

Nitrate spike tests Des Moines water

- Des Moines

(IA)

Jul. 1, 2013

A 6 A

Plan Status

NeBWERsm ]or
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The Importance of Drought
Early Warning and Information
Systems (DEWIS)

| 2 Allows for early drought detection

{ 2 Improves response (proactive)

g Data and tools for decision support

A & "Triggers” actions within a drought plan
-1 o A critical mitigation action

8 Foundation of a drought plan

@
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Components of Drought Early
Warning and Information Systems

V,

2 Monitoring AND Forecasting

8 Access to timely data (includin
impacts)and “value added” information

8 Synthesis/analysis of data used to
“trigger” set actions within a drought plan

8 Tools for decision makers
o User needs assessment

8 Efficient dissemination/communication

(WWW, media, extension, etc.) @
~ 19 Drought risk assessment and planning
<42 Education and Awareness Nedlat

National v Drought Mitigation Center
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National Integrated Drought
Information System (NIDIS)

A NOAA-led Federal, State, Tribal and Local Partnership
(Public Law 109-430, 2006)

Goal of NIDIS: Improve the nation’s capacity
to ‘proactively’ manage drought-related risks

by providing decision makers with/the best |
available information and tools t@ assess the \
Impact of drought and to better prepare for and (
mitigate the effects of drought. {
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National Integrated Drought
Information System (NIDIS)

NIDIS: -
(TASK 1): Provide NIDIS Regional Drought

an effective drought Early Warning Systems

early warnin
y g — ™\
system that: ,f 1 e R Wy
/\m A | T A /ﬁx”/
= 7 | | s |
B\ . T 0 = J ) % \‘M\;ﬁ
(a) collects and f\ [ 7 MissouriRiverBasin . || /@79%
integrates information | | B T A
on the key indicators \é-a“fo;\ﬁa - %\ \ H,\;?u idAtlantic
of drought and § R ey
drought severity; and SO f M\J’(\”Tkoas{au
l\\‘(\ Sﬁoutl*ern Plail’;;\/\”i“‘ﬂ\ . \\ ,‘VV ~atelinas
(b) provides timely ~ES ) fﬁpat' o A
information that NIDIS vt River Basinl
reflect state and o p¥
. : ..\ Drought.gov
regional differences in qu 99 '

drought conditions . ./‘\\/



NIDIS Implementation Team @
Partners (to date): =——> |

N RCS Natural Resources
Conservation Service

US Army Corps
of Engineers.

B Tur NATIONAT INTEGRATED
P

Other Partners:

Western Governors Association (WGA)
National Drought Mitigation Center (NDMC)
Regional Climate Centers

American Association of State Climatologists
Indigenous Waters Network

Weather Channel

Numerous Universities including:
University of Oklahoma, University of South
Carolina, University of Washington, South
Dakota State University, and Cornell University.

o 'lf‘t?" »
N/‘\\\Q “wr_‘



http://www.noaa.gov/

U.S. Drought

Monitor (USDM): o droughtmonitor.unl.edu

- State-of-the-art
drought -
assessment in the
U.S. Since 1999 k at P{‘ r? —— - - United States Drought Monitor.

- Collaborative
effort between %S Drought Monitor
NOAA, USDA and i . i
NDMC

- Composite indicator
blends objective
indicators and
indices with field
input from over 350 =
experts

A weather system moving in the upper-level A
westerly flow brought swaths of precipitation to
the Pacific Northwest, Great Plains, and
Midwest early in this U.S. Drought Monitor
(USDM) week. Another upper-level weather
system stalled out later in the week as it moved
across the contiguous United States (CONUS),
generating violent weather and locally heavy
precipitation, especially along and east of the
Mississippi River. Precipitation was below
normal across much of the Southwest, southern
Plains, and coastal Southeast. Weekly
temperatures averaged below-normal in the

» Hawaii, Alaska, and Puerto Rico
»  Midwest
»  The Northeast and Mid-Atiantic

»  The Plains

» The South

» The Southeast

- i, - - <> http://droughtmonitor.unl.edu/ » TheWest
. OlICY ImpIliCcations
- - NOTE: To view regional drought conditions, click on map above. State maps can be accessed from regional maps » Looking A
I n F a r m B I I I U S DA The data cutoff for Drought Monitor maps is Tuesday at 7 a.m. Eastern Time. The maps, which are based on analysis of the
4 data, are released each Thursday at 8:30 a.m. Eastern Time. Author(s):

IRS, NOAA-NWS 17 P
and several state NEE
drought plans and e
task forces

“Go to source” for Nebisa:
media and the Lincoln”

public

Drought Mitigation Center



Sl D r O ugh t M On i tor (Re!elrsle?ir;ﬂs:aujﬂ, Mza? ‘?2,52915)
| Fay ' Il!: N Valid 7 am. EST

Crought impact Twoes:

r~' Delineates dominant impacts

5= Shart-Term, typically less than
6 ronths (e.g. agriculture, grasslands)

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

Intensity:
[ ] DO Abnormally Dry

[ ] D1 Moderate Drought
[ D2 severe Drought

I O3 Extreme Drought
B D4 Exceptional Drought

Author:
Mafthew Rosencrans

CPONCERNWSINOAA

The Draught Monsfor focuaes an broac-
acale conditions. Local condions may
wahy See accorrpaning texd swmmany for
farecast staterments.

USDA 4§

‘ Hesasal & Daugie Mliprian e

http://droughtmonitor.unl.edu/
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Approaches to Drought Assessment
”"”'V"“’”

2 Single index or indicator (parameter)
2 Multiple indices or indicators
o Composite (or “hybrid”) Indicator

Drought Severity Index by Division

Weekly Volue rE;n:erT;:megilr\:e?cr 18, 2008 w U. S. Dro ught Monitor

April 10, 2012

Valid 7 am. EDT

e
\ sL
e < }'
s \D
I S Er—”;g&b v D Crought imipact Types
’ - - normally Dry "
E-4.0 or less (Extreme Drought) Climate Prediction Center, NOM‘;J L% Y ] D1 Drought - Maderate :;ei::a'ee danint::naan
[1-3.0 to 3.9 (Severe Drought) []+2.0 to +2.9 (Unusual Moist Spell) [ D2 Drought - Severs A G A D
[]-2.0 to -2.9 (Moderate Drought] [ +3.0 to +3.9 (Very Moist Spelll M D3 Drought-Extreme | | o ically 6 months
[]-1.9 to +1.9 (Near Nermall B +4.0 and above [Extremely Moist! Bl D4 Drought - Exceptional (¢ o hydrology, ecology} USDA i} Y < ul b e
The Drought Monitor focuses on broad-scale conditions. = | | et 5} V
y Local conditions may vary. See accompanying text summary L
\ for forecast statements Released Thursday, April 12, 2012 LiHCOlIl®
\ 4| http://droughtmonitor.unl.edu/ Author: David Miskus, NOAA/NWS/NCEP/CPC
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U.S. Drought Monitor Approach

..................................... —
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42 “Convergence of Evidence”

o Many types of drought “information” can be
collectively analyzed to determine if the
majority of information is ‘converging’
(telling the same story) about the accuracy, or

Inaccuracy, of the drought as depicted by the
USDM

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

o Multiple indicators and types of information
that describe different environmental parameters
are needed to get a complete picture of a drought m
indicator’s performance/applicability —

o Impacts are the "ground truth”, yet aren’t
monitored....you can’t measure what you Nebiaska,
don’t monitor! s



Percentiles and the U.S. Drought Monitor

" Jo Advantages of percentiles:
| o Can be applied to any parameter

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

14
!

It is not anecdotal or subjective, like “It’s really, really dry!!” ....or, “l don’t
remember it ever being this dry, we have to be D4!1”

- D4, Exceptional Drought: (2) ] once per 50+ years
- D3, Extreme Drought: (5)  [Jij once per 20 to 50 years

1 ¢ D2, Severe Drought: (10) once per 10 to 20 years NIDIS
A« D1, Moderate Drought: (20) once per 5to 10 years  =—
« DO, Abnormally Dry: (30) once per 310 5 years  npbisak

Lincoln’
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Drought Risk

Atlas (DRA):

Launched March
2014

~3000 stations
archived

- 139 clusters/regions
developed and
analyzed

- SPI, SPEI, PDSI, sc-
PDSI and Deciles
through 2012

- Weekly gridded maps
for all parameters
back to early 1900s

Created to answer
uestions about
the characteristics

of drought:

- Frequency/return
periods

- Duration

-  Trends

- Intensity

- Spatial extent

PO A Yo
el NV SEs e Sevaal |

8 Droughtatlas.unl.edu

Friday, February 01, 2013

National V Drought Mitigation Center

}i‘.\ Drought Risk Atlas

Home Climate Data Methodology About
SEE ¥ 0 current Location » Home
Welcome to the Drought Risk Atlas

Introduction

The idea of updating and expanding a national drought atlas was developed
from the original Drought Atlas that was done in conjunction with United States
Army Corps of Engineers by Hoskings, Wallis and Guttman in the early 1990s.
The original Drought Atlas consisted of those stations in the Historical Climate
Network (HCN), numbering approximately 1,000 stations. The period of record
at the time was limited, as many stations only had records from the 1940s to
present, and these data points were put into their respective climate divisions.
A monthly time step was used to calculate the Palmer Drought Severity Index
(PDSI). With the new Drought Atlas, bringing precise data down to spatial
scales that would allow decision makers to use this tool to better understand
drought in their respective region and to make a better decision.

For the new National Drought Atlas, the idea was to expand the data both in the
number of stations analyzed and the period of record to include the most
complete long-term stations, some of which are not part of the HCN. Using a
weekly time-step to calculate multiple drought indices at each station location,
not on a climate division scale, allows for a more precise representation of
drought histories. The Standardized Precipitation Index (SPI), Palmer Drought
Severity Index (PDSI), Deciles, the United States Drought Monitor and other
Climatological data are included in the new drought atlas. Along with the
Climatological data, gridded maps created on a weekly time-step are available
for the entire United States.

| Climate Data Map

Help

l A TP Drought Risk Atlas

S o I T I
| B AR ¢ siomeristonn ewis

The National
- (402) 4

Home | Climate | Data | Methodology | About | Help

Copyright 2013 by the National Drought Mitigation Center | Privacy Statement | Terms Of Use

=y

NeBJwERsnv ]m
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What Questions Does the
Drought Risk Atlas Help Answer?

N 2 What is my “"drought climatology” ?

8 How often does a drought of this magnitude
happen in my area? (frequency/return
periods)

8 How does this drought compare historically?
8 How Jong do they typically last?
8 When was the last time a drought like this

( happened? (analogs) NIDIS
{2 What did the spatial footprint of the last =~
A drought look like? (areal extent/maps) Nebidska

National v Drought Mitigation Center
)



Neuse and Cape Fear River Basins

;

@
315890 e 31?%02 077200 314456 1 2953200
A . .3 3969 BT A
N 2082950
81500
F )
3112 312515~ 311 111310
@@-313556 A
X 17395 312835
209684 3416 176 318500
' ® .315353
® 4 7079 @ | = 20845
= 3136
317074 -
R,
317994 %\3
311975
i
&21250 A2128000 I
64 , 684 .
2102908 706
2092500
31577 218054 ™ A®
@ 313784
2108000 1
31 , A 315830
N N <,
@A\» .
@ DRA Climate Station <
N 312732 A{P
A DRA Hydro Station 57 “z
® :
e 04
mm = Basin Division ‘
. . 3194
Cape Fear River Basin
- Neuse River Basin
[ N RN




 f]v]=]]+ B
Climate Data

Current Location » Data

Selected Atlas Station: 318706 (TRENTON)

Select New Station

Station Climate Deciles SPI

Drought Monitor T

Drought Periods T Compare Indices m

000808000

318706: TRENTON
Latitude
35.063

Longitude
-77.355

Elevation (ft)
30

State
North Carolina

County
Jones

Climate Division
7

Time Period
10/18/1955 - 12/31/2012

Years on Record
57

Precipitation Only
Yes

Download Metadata

The Atlas period of record can and will vary

~

Similar Stations

Atlas Region

mnywn— { B

i+

a -]
LGreensboro .
50 m

o
o NOBTH Y
CAROLINA &

Map data ©2014 Google, INEGI Terms of Use

Related Stations: A

(Click to select)

312635: EDENTON

from the ACIS period of record. Stations may 312732: ELIZABETHTOWN 3 SW Neﬁ‘%
have had data periods that did not meet the - o
criteria used in the Atlas. Those data periods 313638: GREENVILLE Lincoln
are not included here. More information

314144: HOFMANN FOREST

I14436: JACKSON National VDmught Mitigation Center

314684: KINSTON



O UM

P =
" Home | Map Viewer | Data " Methodology ||| About ||’ Help | J

n u n EI 3 | Current Location » Data
Climate Data

Selected Atlas Station: 318706 (TRENTON) Select New Station

Station Climate Deciles SPI Drought Monitor Drought Periods Compare Indices Frequencies
s ™
Results for TRENTON (318706) for the 12 Month timestep(s) between 10/18/1955 and 12/31/2012
and aggregated by month.
Date .
[1/1/1955 [ to [12/31/2012 & 4.00
|Pericd of Record 3.00
Station start date: 10/18/1955
2.00
1.00
Aggregate
0.00
|M0nﬂ1
-1.00
Timestep 500
Select one or more timesteps to compare.
-3.00
1 month
2 month -4.00
- — - - - ] ]
3 month h X 3 P v 3 2
(%4} o (%] (%] (%] (%} (%]
4 month - = = = - - =
> month z 3 E E 3 z E
& month
7 month = ] Month 5 Month == 9 Month m== 18 Month == 650 Month
mes 2 Month  =sssm 6 Month 10 Month ~ =sss 24 Month =ssm 72 Month
8 month mmm 3 Month sess 7 Month wsss 11 Month = 36 Month =sss 84 Month
9 month mem 4 Month =sss 8 Month w=ssm 12 Month =ssm 48 Month == 96 Month
10 month
11 month To zoom in on the chart, click and drag across the chart area. To return to the complete chart, double-
12 month click in the chart area.
18 month J
24 month
36 month
48 month
&0 manth

NeBWERsm ]or ;
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SSI values near
Trenton, NC
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Drought

Impact o droughtreporter.unl.edu
Reporter . _—

(DIR):

- On-line since 2005 éj’yf’ﬂw ]
> 2 8, 0 0 0 + m ed ia » @’ BC 5 Impacts & Reports Overlays

ON ac ¥ ¥ Impacts

reports and y :
18,000+ impacts in

Opacity
our database to
-
date and growing 1
. o - mpacts0
® EstabIIShlng a ‘a‘z,j/hyc 5-8
“baseline” of
I i - 14
H o I s - 17
impacts due to -
- :
d ro u g h ts ove r tl m e QD!)gk‘ Map data 62013 Google, INEG, MapLink, Tele Allss - Terms of Use | 18— Conblgeriasp 6050724
w Face Of d roug ht" All States | 01-01-2013 - 02-01-2013 | @@OOVVVOO® | 37 s QD - ©» * Reports
- Time Period
o Risk/ vu I nera bi I ity Impact Counts Impacts List | Page 1/8 Report Counts Reports List | Page 1/27 : L:::tioi"o
. CI i m ate C h a ng e Total Impacts | All States 73 » Categories
Category 2
@ Agriculture 43 @ Business & Industry 6 i pRcrotiyoe
° _Grqund tru th @ rFie 8 @ rlants & wildlife 7
d RS . Relief, Response & Restrictions 50 . Society & Public Health 7
I n I CeS/ O Tourism & Recreation 4 . Water Supply & Quality 20
H H Report Source
O Quantltatlve AN D ¥ Media 41 8 User 2 -

qualitati

. = - UNIVERSITY JOF
- - ©2013 The National Drought Mitigation Center | 3310 Holdrege Street | P.O. Box 830988 | Lincoln, NE 68583-0988 Ne
° D ect AN D I d ect phone: (402) 472-6707 | fax: (402) 472-2946 | Contact Us las
Ir nair Lincoln

National V
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Why Track Drought Impacts?

| = Establish an impacts baseline for
\ monitoring

o Face of drought (vulnerability)
o Climate change
8 To know where to direct relief

2 To reduce risk in advance of the next
drought

8 “"Ground truth” indices and models

8 No single method exists for collecting
and/or quantifying drought losses

A2 Very little in the way of environmental v@
| or qualitative collection
Nebjiaska

@
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:ipanELdg}n b S»Exgeste:j Sikes v < DigitalCommons@University... N School of Matural Resources. ..

owl reen

. Welcome to the Mational Dr... & | Web Slice Gallery -

g v B - ) é= v Page v Safety~ Tooks~ @~

"8
Norfolko-oVirginia Beach ¥ ¥ impacts
ishWe ) 5 |
7 Knovilleonas o [P~ Impacts | Wake County, NC
] mpacts ake County,
{MESSEE 5 01-01-2004 - 12-01-2014 *
Chattanooga . - o) =
{untsville : reenville ChaKti Total Impacts 358
P Statewide Impacts 214
\ n ategory
Atlanta Athgns SOUTH @ Agriculture 84
nirggham o Algusta CARQLINA .Business & Industry 13
a 9 . Fire 33
ABAMA Macon Charleston , Plants & Wildlife 11 J
Montgomery~ 4 GEORGIA Impacts | Wake County, NC
Columbus Savannah | 01-01-2004 - 12-01-2014 x
Page 3 of 36
North Carolina | 01-01-2004 - 12-01-2014 | @@000VVOO® | 3y +
The number of cattle on feed fell to 10.144 million, the lowest A

Impact Counts

Total Impacts | North Carolina
Statewide Impacts
ategory

Impacts List | Page 1/106

Report Counts Reports List | Pai

@ Agriculture

O Energy

@ rlants & wildlife

@ Ssociety & Public Health
@

Water Supply & Quality

©2014 The National Drought Mitigation Center | 3310 Holdrege Street | P.O. Box 830988
phone: 8 (402) 472-6707 | fax: (402) 472-2946 | Contact Us

1059
214
204 @ Business & Industry
1 . Fire
73 . Relief, Response & Restric
184 O Tourism & Recreation
457

October count since 1998/

STATE I .

Duration: 10-01-2013 - unknown

Rebate program in Raleigh, North Carolina connected with
replacement of more than 12,000 toilets”

Duration: 12-31-2009 - 01-01-2014

Raleigh, North Carolina residents reduced their daily water use
to an average of just 98 gallons during the height of the 2007-
08 drought ¥

© 00

Duration: 12-01-2007 - 11-12-2013

Announcement of National Drought Resilience Partnership »

S YY v

Nuratinn: 11-14-2012 - nnknnawn

OK




Example M&EW Impacts Logged
V

48 Infrastructure (New and/or repair)
o Dams/facilities/wells/augmentation-interconnection/desal

o Water main breaks

5 Water quantity and quality

{ 3 to 25 gallons per minute.

o Purchase/hauling of water

o Purchase additional water rights

o Salinity intrusion (higher levels of others)
o Additional treatment costs

8 Hydropower decreased

2 Increased groundwater pumping
o Subsidence/sink holes

Good conservation leads to increased rates Nebisda

Lincoln’

National V
4

Drought Mitigation Center

THE OFFICIAL DISHWASHER ’} »
OF SUMMER 2013. y
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‘\:__ Lake Folsom, California
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Lake Oroville, California

NIDIS

———”
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PARDON THE
APPEARANCE OF RO §
OURLAWNS  [on

"~ DUETO THE DROUGHT AND
CURRENT WATER RESTRICTIONS, . -
CAIPERS HAS STOPPED b D s
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“We're not just up a creek without a paddle

<\ in California, we're losing the creek too” NebIaSlLinmaln°
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Critical Observations:

1) No single indicator/index is used solely
in determining appropriate actions

2) Instead, different thresholds from
different combinations of inputs is an
optimal way to approach monitoring and

triggers using a variety of indices and
indicators

13) Decision making (or “triggers”) based
A on quantitative values are supported =
favorably and are better understood  Nebiasa
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Final Thoughts

S \.V\
~ 4o Monitoring is the foundation of risk
Ny management planning

o Trigger to who does what and when!
o One can not manage what is not monitored!

8 Impact collection must be an integral part

of any drought early warning information
system

8 Tool development should be an iterative
process in partnership with the users

8 Dissemination is needed through a variety o
A4 media and educational materials in order to ==
reach a variety of audiences




Contact Information:

! msvoboda2@unl.edu
: 402-472-8238

‘http:/drought.unl.edu
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