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Reconstructing Droughts Beyond the Hydro-Meteorological Indicators: @ Centre for

| 2l) Ecology & Hydrology

What can we Learn from Impacts in the US Drought Impact Reporter? &

Motivation

Decision maker: ,| want to be Scientist: ,Our probabilistic
able to anticipate drought im- Impact models are data-
pacts associated with levels of driven; we need more impact
drought severity to help pro- occurrence monitoring to
tect public well-being!” reduce the uncertainty!”
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Questions

How can we jointly decrease this uncertainty in impact predicti-
on to a level that i1s acceptable for decision making? VWhat is an
acceptable level?

Objectives
To use drought impact reports to reconstruct drought events
beyond the hydro-meteorological indicators

To reveal sources of uncertainty in impact prediction due to the
characteristics of iImpact data

Data for Drought Reconstruction
Water Use Restrictions (WUR)

U.S. Drought Monitor Novembes 29 201

Drought Reconstruction

Drought indices, SPEI of different
accumulation periods, vary differently.

USDM spans entire period.

Reported drought impacts and water
use restrictions occur over the entire
event represented by the USDM.

Responses comprise a proportion of
reported drought impacts. These may
exacerbate a drought or (aim to)
mitigate it. Furthermore, response
Impacts describe indirect effects.

Business impacts are either directly
related to we or low
water levels or a consequence of
WUR. Some impacts were positive.

A selection of other impacts shows a
large variety. Different ecological
Impacts were reported as well as
some event-specific iImpacts. These
impacts range in magnitude: small =
one house painting lawn green vs.
large = many frozen water pipes

Have impacts been caused by
WUR or by low water availability?
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Example 1: City of Charlotte, NC
Apr |May Jun Jul |Aug [Sep Oct |Nov Dec llan Feb Mar_

2007 2008
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Drought index SPEI varies by

Qualitative and semi-quantitative visual analysis of drought indices used in drought monitoring, impact accumulation period.
reports and the number of impacts, as well as the water usage restrictions imposed

Impacts occur during the
entire drought event (bars
show the report counts).

Example 2: City of Durham, NC Most impacts occur during
the most severe WUR (color
Apr_un_Jul |Aug Sep Oct Nov Dec of the bars)

O affected
area

Request permit Many permits
for wells

FPraying

for wells for rain

Record
amount of of water use
water use

Record amount =1000 people fined
for violating WUR

Reduced water use by 35%

Landscape equipment & supplier
(Greenhouse

Lawn and garden business
Landscaping

Concrete Home foun- Construc-

cleaning dations drilling tion
Increased bear
sightings

Yard of the
month program
suspended

water in
back-yards

Fumpkins

disappear
from stream

Damage due to
purchased else- frozen water pipes
where

Apr [May _Jun Jul |Aug Sep |Oct |Nov_Dec Jan_Feb |Mar Apr_Jun Jul Aug lSep Oct Nov Dec_ or prevent the effects of water shortages.

2007 2008

www.drought.uni-freiburg.de
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Green industry  Grants to create water 2 51 | l 18 s due to low water availabil-
requests relief  conservtation plans S . . 1 I | i | l 1 g o
of WUR : Djan—'zm; ) " Juboo7 Jan—2008 TR Jan—'zmé_g Ity )
L h of Drought tole- Fed. disaster
aiﬂgﬁis;gnce;vm rant plants in  loans for small .
: -~ store business o : ; ; esponse
paign ncrease in - Increase in A majority of impacts are responses to drought (including WUR). These P
sewer rates  water rates types of impacts are not solely related to hydro-meteorological water
Customers in the Catawaba-Wateree watershed reduced their water use by >30% deficits, but occurrence and timing are influenced by management

Impact Legend

decisions. Some impacts are positive and might not be of interest for j__,.-;-'”m@@@t

Animals seek Salamanders Couple painted Other impacts
grass green

Responses
exzcerbating decision .makers. The actual proportion of repo.rted r.'uegative impacts Water use o5 _ .
mitigating that are likely not driven by management decisions is rather small. restrictions
post-drought
Garden Center: ,cosomers are afraid to plant* Business Impacts Lesso ns Iea rned
WUR caused Different drought indicators, e.g. SPEI at different time scales, relate to different
FOBLYSUIRCE: Impacts and indicate different phased of the drought (onset, peak, recovery).
lindicative placement Impacts are not only driven by water deficits, but also by management decisions and
on Hmeline ony water usage restrictions.
Management decisions and actions can trigger or amplify water shortages, or reduce

Towards impact-oriented drought early-warning

Textual impact descriptions may inform users about historical analogues, including drought
Impacts in similar drought hazard situations; for statistical analysis and modeling, however,
standardized impact data is needed.

One way towards achieving this is to work with stakeholders to identify existing and poten-
tial drought impact data networks, design a monitring strategy for key impacts and identify
models with an acceptable level of uncertainty for decision makers.

Remaining challenges include a changing vulnerability and drought mitigation polices, af-
fecting the measures and hence the impacts. These also need to be monitored.
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