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Evolution of the U.S. Drought Monitor

October 25, 2016
(Reieased Thursday, Oct. 27, 2016)
Valid 8 am. EDT

Drought lmpact Tipes:

r~* Delineates dominant impacts
§= Short-Term, typically less than

6 months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)
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* “Convergence of evidence”
* A few to many indicators
* Higher resolution products
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DO Watch Drought type: used only

D1 Drought

D2 Drought-Sevare
D3 Droughi-Extreme A= Agnculture
D4 Drought-Excepliona W= Wiater
~ Delineates Overlapping Areas  F = Forestfire danger

when impacts differ

Earm ab”

Plus {+) = Forecast to intensify next two weeks
Minus (-) = Forecast to diminish nest two weeks
Mo sign = No change in drought classification forecast

* Released Thursday, Oct 14, 1999




U.S. Drought Monitor Classification Scheme

* Potential impacts outlined but only estimates

* Need research to better link indicators and impacts

Drought Severity Classification

Category Description
Abnormially
DO !
Diry
D1 Moderate
Drought
Severe
D2
Drought

Exireme
Drought

Exceptional
Drought

Palmer Drought CPC Soil USGS Weekly Standardized
Possible Impacts Severity Index Moisture Model Streamflow Precipitation Index

(PDSsI) (Percentiles) (Percentiles) (SP1)

aing into drought:
= shori-term dryness slowing planting, growth of
Crops or pastures
i -1.0t0-1.9 21to 30 2110 30 -0.5tc 0.7
omirg out of drought:
some lingering water deficits
pastures or crops not fully recovered
Some damage to crops. pastures
Streams, reservoirs, or wells low, some waler -
20t0-29 11 to 20 11 1o 20 -0.8t0-1.2

shortages developing or imminent

‘Voluntary water-use restrictions requested

Crop or pasture losses likely
Water shortages commaon
Wiater restrictions imposed

-3.0t0-2.9 -1.3t0-1.5

Major crop/pasture losses

-4.0t0-4.9 -16t0-19
Widespread water shortages or restrictions

Exceptional and widespread crop/pasture losses

Shortages of water in reservoirs, streams, and
wedls creating water emergencies




Drought Impact
Reporter (DIR):

« On-line since 2005

- 21,000+ impacts in
our database

- Quantitative AND
qualitative

- Establishing a
“baseline” of
impacts due to
droughts over time

- Understand impacts

and ground truth
indices/RS/DM

- droughtreporter.unl.edu
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N DRought Impacts: Vulnerability thresholds
o J——
d]‘[ &” |in monitoring and Early-warning Research

U.S Case Study
* Cape Fear and Neuse river basins in North Carolina

* investigate links between drought indicators and impacts

* Evaluate the usefulness to public water suppliers and state
government




North Carolina Workshop

* 11 community water utility
managers (large, medium, and
small systems) in the basins

e 14 advisors from state and
federal water agencies in North
Carolina (e.g., Drought
Management Advisory Council)

Topics:
* Project introduction

* Presentations from systems to educate the project team

* Discussions on their use of drought monitoring information,
and related monitoring/management needs



North Carolina Participant Recommendations:

* Assess correlations between drought indicators/indices (e.g.,
U.S. Drought Monitor) and local water supply indicators and
impacts for their potential use in early warning and
coordination with the state government in declaring drought
conditions

* Assess the links between local water-related drought impacts,
indicators, and management triggers to ensure that impacts
are being addressed appropriately in water suppliers” Water
Shortage Response Plans



1. Assess Local Impacts vs. U.S. Drought Monitor

* Ex) observed impacts from the Drought Impact Reporter in
Durham County, NC

* Help understand what impacts occur at various USDM values

Status Description releaseDate Impact ID
. Do Conservation
Water conservatlon Do Durham residents conserved water in response to reguests, restrictions 4/1/2007 23275
PI t d . DO Residents of Durham encouraged to conserve water 7/17/2011 14825
a n S ryl ng DO Vegetation
Do Dry pasture in Laurel Creek 6/9/2008 23477
Do Durham plants dying, yard needed watering 8/24/2015 32187
D1 Conservation
State adViSOTiES D1 Durham residents asked to conserve water, reservoir low 9/30/2005 15538
D1 State panel issued moderate drought advisory for Chatham, Durham and Wake counties in I 3/6/2012 26425
Low reservoirs gi ?j;i;rj;: municipalities, individuals to implement conservation measures 4/19/2012 26590
Tree st ress D1 Drought stressed Durham trees 8/9/2008 23946
D1 Recreation
Red uced sales D1 L-al-(e-' Mitchie clos:ed due to .drought; grass sprouting on lakebed 9/20/2005 15510
D1 Fishing gear retailer downsized due to lower sales 8/1/2007 22862
D2 Conservation
D2 Durham, Chatham county enacted mandatory restrictions 11/4,/2005 15910
o 3 D2 Conservation tools such as rainbarrels are top sellers at garden stores 4/19/2006 17988
ReStr|Ctlons D2 Annual water system maintenance bypassed in Durham to conserve water 3/10/2011 3967
. D2 Large pharmaceutical company reduced water use 45%; Durham had 49 days left 8/31/2007 22407
Buyl ng Water D2 State panel urged water conservation for those in severe drought 2/3/2011 3872
Fires Supply Augmentation
D2 Durham buying water from Cary 11/22/2005 16055
B O at ra m p s CI o s e d D2 Vegetation/Fire
D2 Dry conditions, winds contribute to fire 2/19/2011 3911
D2 Drummond Village brush fire burns 4 acres 8/16/2007 21746
D2 Recreation
D2 Boat ramps closed, business down 11,/2/2005 15888




Linking drought
indicators to
impacts:

Progression of Palmer
Drought Severity Index
(PDSI) versus number of
impacts per county in
the Neuse and Cape
Fear basin (2007/08)
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2. Quantification of Drought Impacts vs. Indicators

Ceorralation coefficient: Mausa bhasin
Total

12348567 8 8101112152438
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Rank correlation coefficient

Ivo dats
Signilicanl correlation
(pren.nG

sP=self-calicrating PDSI

F=PDsI

M=manth
Y =year

Different indicators

not encugh data
for correlaticn (<
10 months with
impacts)

UFP=upper basin
LOW= lower basin
ENT=entire baszinn

What indicators best correlate to impacts for a given location




Predicting the Occurrence of Drought Impacts

* Likelihood of impact occurrence for a drought indicator predicted
e Could support the design of drought triggers

Example for the upper Neuse basin:

1 -**—0— 0 0D EEp ¢ L .
total impacts
AUC =0.83
S sl * 50% chance of impact
2 occurrence for PDSI of -1
-
S * 75% chance of impact
S 067 occurrence for PDSI of -2
o
E
_g 047 ® Observed impacts (coded 0-1)
_§ = Fitted model
T ool | Confidence Interval
-_\_i .
— AUC = model performance
measure
0
-5 0 5

PDSI



3. Scenarios: Durham, NC Water System (2007/08)

Historical Scenarios
* Drought indices

* Drought impacts
* \Water restrictions

Goal

* Better understand
drought/impacts

e identify effective
drought indicators
and thresholds
(triggers) for action

Ongoing dialogue
with local water
managers
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Issues:

decrease uncertainty

Need for additional impact data (reliance on the media) to

Need for sharing impact data and management information
More discussion needed on the best application of this

information (proof of concept stage)

Drought Impact Reporter Sources

= Media Report CoCoRaHS User Reports Other Reports

Category analysis for 2012 reports

Water Supply
& Quality,
18.0%

Agriculture,

Tourism & 26.8%
Recreation,
4.5%
Society &
Public Health,
6.3% Business &
Industry, 5.8%
Relief,
Response & Energy, 2.1%

Restrictions,
12.2%

Fire, 11.5%

Plants &
wildlife, Total number of

12.8% reports: 5,838




DrIVER Project Website

University of Freiburg

You are here: Home

Home

Drought events pose a threat to water security in virtuzlly every climate zone and to
every water use sector. Although little can be done to prevent a drought, actions
can be taken to reduce the vulnerability of society, including the development of
drought Monitoring and Early Warning systems. The international project DrIVER
(Drought Impacts: Vulnerability thresholds in monitoring and Early-warning
Research), which is funded by the Belmont Forum's Freshwater Security Theme &,
addresses the improvement of such systems.

Publications

Events

« Intranet
Links

driver

NEWS

2016-05 - Review in WIREs
water

New DriVER publication in
WIREs water (link): review
of drought indicators and
impacts and results of the
Survey.

2016-04 - Article in The
Conversation...

about some of the findings
from the drought workshop
in Australia (link).

www.drought.uni-freiburg.de

Dr. Cody Knutson
(402) 472-6718
cknutsonl@unl.edu

More Information:

A ) Home

Welcome to the National Drought Mitigation Center

Quick Links
U.S. Department of Agriculture Disaster and Drought Assistance page

Current info via the Drought Impact Reporter RSS feed
Drought Headlines

States’ drought resources

= Recently updated drought pages

= For example: Nebraska Drought Resources from UNL Extension
= Compr ive list of by state, via a drill-down map

UNL's Drone Journali Lab reports on Nebraska's Drought of 2012

Share ¥ Mort

Pause Slideshow <<

Managing Drought Risk on the Ranch: Great Plains
Examples

South Dakota Nebraska Kansas Colorado
re— Melch Ranch

Managing Drought Risk on the Ranch
Managing Drought Risk on the Ranch offers a comprehensive set of options for
reducing risk before, during and after drought.

drought.unl.edu

Thank you!



