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DROUGHT

The United States is no stranger
to drought

Dust Bowl Of 19303

Devastatmg droughts also
occurred in: |

-- 1950s (Great Plalns & SW)
-- 1960s (NE)
--1988-89 (widespread)




DROUGHT

U.S. Drought Monitor  Avust22oM

Recent droughts in: BN
-- Texas
-- Great Plains —

Reought Impact Types.

~~ Delinoates dominant impacts

A = Agnicultural {crops, pastures,

2 Drought - Severe grasslancs)
D3 Drought - Extreme H » Hydrological (wate)
Il 04 Drought - Exceptonal
1505 0 broad-scale
Released Thursday, August 4, 2011

Author: Brad Rippey. U.S. Department of Agriculture

December
25,2012

Abnormally Moderate I severe I Extreme I Exceptional
Dry Drought & Drought Drought Drought

August 21, 2012

Valid 7 a.m. EDT

{1 DO Abnommally Dry

~ Delineates dominant impacts
D1 Drought - Moderate i

S = Short-Term, typically <6 months
= g; g"’““:: - 2*;"“ (e.9. agriculture, grassiands)

rought - Extreme L = Long-Term, typically >6 months
I D4 Drought - Exceptional (o o' pwcrology ecology)

sA I 3) &
The Drought Monitor focuses on broad-scale conditions. -_ oo >
Local conditions may vary. See accompanying text summary

for forecast statements. Released Thursday, August 23, 2012
http:/idroughtmonitor.unl.edu/ Author: Michael Brewer/Liz Love-Brotak, NOAA/NESDIS/NCDC
—————— -
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DROUGHT

“ Recent trend toward:
v_ Increasing regional drought {Ficldin et

al. 2015) = ,
v_Possiblyncreasing drought varlablhty

e

(Rayne and Eozest, unpubl).-

- Changes largély diie to changing potential
evapotranspiration --PET (Flckhn et.al:
2015)




DROUGHT - The Future

National Climate AsééSérﬁéﬁt(ZQM): -'

Short-termy(seaSonaliorishorter) droughts are
expected to inténsify’inamostilsS. régions:
Longer-term-droughts-are expected:to intensify
in large areasyof:the-Sodthwest; southern Great
Plains, and.Southeasts |




DROUGHT - The Futu

Cook et al. (2015) modeled potential future drought
conditions in Southwestand Central Plains of western
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LESS WATER

'MORE PROBLEMS "=
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> Natlonal Wlldhfe le'efuges |
» ESA-listed Species

» Migratory Birds

» Certain Migratory Fish

» National Fish Hatcheries
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National Wildlife Refuges

Camas NWR'(ID)

Central Valley of CA (10 NWRs and 6 WMAs)

Klamath NWRs (N. CA & S. OR)

Malheur (OR)

Modoc (CA) |

J Rulby Lake (NV)

" Bitter Lake, Bosque del Apache, Las Vegas (NM)
Hagerman (TX)
Salt Plains (OK)
Wichita Motil}galns (OK)
Quivira (KS)
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National Wi Lefiiges
» Quivira NWR (KS)
“ Droughts are part of a natural cycle at Quivira

<+ However “exceptionally high risk of a multidecadal
megadrought occurring over the Central Plains and

Southwest regions during the late 21st century”
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M‘igratory Birds

> California - %
“* Spring 2015, locally breeding waterfowl
reached lowest population leyel since 1992

-_..,/.

» Nevada = ‘ .
% Stillwater NWR-in 4th cons#tive year of

extreme drought




Certain Migratory Fish

» California -
% Relative abundance of Delta and 1. smelt has
decreased Sy
% Natural spawmng runs of Salr#) erienced

near failure of entire year clas

> Oregon and Washingterr— —

“ Warm watezri}mperatures’r n mainstem Columbia
R, are impedin upstream mlgrat‘fon of.adult
salmon. ’




NatienWat—cheries

» NFHs impacted include:

®

4

*» Leavenworth

L)

A/
’0

L)

“Warm Springs

e

%

Coleman
Winthrop
Makah

e

®

e

%

@,
0’0

*dlagerman
Kooskid’ =
N

“amlahiontan

j&w

.

:
* S
o0 0.4

=
3




Responding

to Western
Drought:

Short-term
Intervention
VS .
Long-term

Solutions




Responding
to Western
Drought:
Short-term

: . ,",? i
Intervention s




Many western NWRs depend on
“delivered water” to maintain

Respondin 2 managed wetlands

to West < To address needs, NWRs have:
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Responding
to Western
Drought:
ESA-listed

Species

& Activities have included:

Capture and translocation or
captive maintenance

Creation of new, artificial habitats
Grazing and vegetatlon
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Responding
to Western
Drought:
Migratory
Birds

< Response has primarily involved
providing habitat on refuges and

private lands
< Activities have included:

5 v Using groundwa}er to offset lack
‘ of gurface wate
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Responding

to Western

Drought:
Fisheries

< Fisheries in the west are
challenged by changing flow and
temperature regimes

< Activities have included:

‘. v Fish translocations
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< National Fish Hatcheries in the
west are also challenged by

Responding changing flow and temperature
regimes
to Western *3:. Activities have 1ncl1uded
« 74 Rempoving unlyealthy fish
Drought: R\~ W ing hel thy sh to other
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Responding

to Western
Drought:

Long-term

Solutions




COLLABORATIVE APPRDACHES' A"
SHARED SOLUTI ONS T0O PROTEC T SHA; ,;"__\ \

NATIONAL fish, wildlife & plants

CLIMATE ADAPTATION STRATEGY
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«* Participating in a Basm Study tl}at ;W;!l R
v (1) analyze water supply and\demand Y B A
v. (2) assess how ex1st1ng operatIons and

frastructure will perform under prr)]ected futufe’ 1"?

q, /‘ NATIONAL fish, wildlife & plants
‘/“ CLIMATE ADAPTATION STRATEGY
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In Cahform‘a (R8), USFWS IS WOI‘KJI;go.W.Itfl many P
partners: = - S ,.’ ’

2 | 7’ ‘\\ l
v Water allocation optlml\zatlon modéWevelppment
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with UC Davis S B s I ’. . -'.' . > \g
v Project to better estlmate water requlrements fol’ v

o .

wetlands in‘the Sacramento Valley S : \ 8 f f*.l'j? “

S~ rticipate in the Central Valley drought‘
coo"'."dlnatlon team S
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q, /‘ NATIONAL fish, wildlife & plants
‘/“ CLIMATE ADAPTATION STRATEGY
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In 2015, the Southwest Region s’ ("' z,) 'Sd;eflqe ) .. ,,
Applications Program 1n1t1ated | pfd;ettsthat’ s
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focuses on holdlng basm speqﬁe«fBru,m)s' S e

v To review land and Water managemen‘i: Practlc'es =8 "

v' To improve the capac1ty of resource managers to ‘ s” .

‘)

more reliably meet the needs of all water‘ us"ers - 9‘ T

NATIONAL fish, wildlife & plants

CLIMATE ADAPTATION STRATEGY
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LANDSCAPE CONSERVATION
COOPERATIVES




Vulnerability
‘4 Predictability

A Collaboration

A Knowledge
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‘ SOUTHERN ROCKIES
w Landscape Conservation Cooperative




SOUTHERN ROCKIES southernrockieslcc.org

Landscape Conservation Cooperative
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Central Valle
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californialcc.org
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Central Valle

— A mw«\_«&
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Conservatlon“ [

G s,
Collaboratlve effort 1nclud1ng:§‘ta
agenicies, non-profits and existing partne tships
Developed: suite of plausible fiitures through scer
planning - “Central Valley Future Scenarios”
Assessed vulnerability of key resources
Developing adaptation strategies to guide climate-

smart actions in the future.

CA:LCC

californialcc.org




Southwest

Climate P Knowledge

LCCs & CSCs




Southwest

Climate

Summit

swcsc.arizona.edu

Discover emerging climate
science

Explore adaptive
management

Sharei€limate-Smart
onservatmn results

DlscasS n@nag@nent and

po 1cyiesponses i
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