INDIUNTRBES
1 Blackest
2 Chippawa Crae Tribe
3 For Belknep
4 fesnbaing f S Trbes
5 CrowTrbe
6 Norhern Chayernz Tibe
7 WindRiver Easten Shoshene &
Norbern Arpaho Trbes)
B Three Afdated Tibes
9 Tutk MunsinBand of Chippews
10 Spirit Lak Tibe
11 SimefondVatpeton Siow: Tnbe
12 Standing Rodk Siou Trbe
Sk

15 Lower B

16 Oghta Surc Trbe

17 Rosebod Sk Trbe

18 Yeriton Siows: Tribe

19 Flandrau SantesSicuc Tibe
2 Ponca Tribe of Nebregka

21 Santee Siau Tibz

22 Wirrebago Trbe of Nebeaska
23 Onera Tnbe of Nebeaska

24 lows of Karess

25 Sac %Fix Naton of Mssoun
2 Kiclepoo Tribe in Kanss

27 Prainz Bandof Polawatomi




Drought Monitor: 2011 to Now

U.S. Drought Monitor
Missouri Watershed

U.S. Drought Monitor
Missouri Watershed

August 2, 2011
(Released Thursday, Aug. 4, 2011)
Valid 8a.m. EDT

Drought Conditions (Percent Area)

None [D0-D4 (D1-D4 | D2-D4 JncsZigezy

Curment 8673|1327 | 469 | 021 | 0.00 | 0.00

Last Week

7062011 9319 | 681 | 1.02 | 0.14 | 0.00 | 0.00

3 MonthsAgo
sa2011 8143|1857 | 7.89 | 3.09 | 0.00 | 0.00

Start of
Calendar Year | 74.64 | 2536 | 7.96 | 0.15 | 0.00 | 0.00
142011

Start of
Water Year | 80.55(19.45 ( 241 | 0.00 | 0.00 | 0.00
9282010

One YearAgo | o739 | 270 | 0.30 | 0.00 | 0.00 | 0.00
202010

Intensity.
DO Abnomally Dry - D3 Extreme D rought
D1 Moderate Drought N o Exceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale conditions.

Local conditions may vary. See accompanying text summary

for forecast statements.

Author:

Brad Rippey

U.S. Department of Agriculture

USDA | 92 (X &

August 6,2013

(Released Thursday, Aug. 8, 2013)
Valid 8 a.m. EDT

Drought Conditions (Percent Area)

None | D0-D4 | D1-D4 | D2-D4 ncZe 23

Current 36.16 | 63.84 [ 44.83 | 2482 | 10.56 | 210

Last Week

2a02012 31.89 | 68.11 (4520 [ 26.58 | 11.26 | 259

3MonthsAgo | 55 39 | 7570 | 65,71 | 4750 | 2135 | 301
5772013

Start of
Calendar Year | 11.52 | 88.48 | 81.86 | 68.75 | 45.29 | 22.09
1172013

Start of
Water Year 291 | 97.09 (9177 | 73.24 | 46.90 | 18.48
9252012

OneYearAgo | 57 | o483 | 73,81 | 6537 | 37.10 | 352
w012

Intensity:
oosonomaiyory I o3extremeDrugnt
D1 Moderate Drought - D4 Exceptional Drought
D2 Severe Drought
The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Brian Fuchs
National Drought Mitigation Center

USDA &
a Haton / DogeMicaion b

http://droughtmonitor.unl.edu/

U.S. Drought Monitor
Missouri Watershed

U.S. Drought Monitor

Missouri (HUC 2)

August 7, 2012

(Released Thursday, Aug. 9, 2012)
Valid 8a.m. EDT

Drought Conditions (Percent Area)
None | D0-D4 (D1-D4 | D2-D4 ji»;

Curment 517 | 9483 | 78.81 | 6537 [ 37.19 | 352

Last Week

2e12012 517 | 9483 | 77.88 | 6544 [ 3408 [ 213

3 Months Ago
P 7063|2037 | 414 | 0.37 | 0.00 | 0.00

Start of
Calendar Year | 7444 | 2556 | 6.49 | 1.97 | 0.00 | 0.00
132012

Start of
Water Year | 7167 |28.33 | 459 | 0.25 | 0.01 | 0.00
9272011

One YearAgo | o764 | 1235 [ 400 | 012 | 0.00 | 0.00
282011

Intensity:
o0 sbnomaiyory I 03€xtreme Drought
D1 Moderate Drought - D4 E xceptional Drought
D2 Severe Drought
The Drought Monitor focuses on broad-scale conditions
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Mark Svoboda
National Drought Mitigation Center

A N\

September 9, 2014
(Released Thursday, Sep. 11, 2014)
Valid 8 am. EDT

Drought Conditions (Percent Area)

None | DO-D4 [D1-D4 | D2-D4

D2 Severe Drought

The Drought Monitor focuses on broad-scale conaitions.
may vary. See

for forecast staterments

Author:

Brian Fuchs

National Drought Mitigation Center

USDA &
i e

http:/fdroughtmonitor.unl.edu/

cument | 87.83| 1217 | 227 | 089 | 055 | 0.00
Last Week
S ek | #577 | 1423 [ 540 |04 | 055 | om0
3Months Ao | 7347 | 2559 |14.72 | 346 | 1.06 | 0.00
102014
Start of
Calendar Year | 63.00 [ 37.00 | 16.73 | 698 | 1.41 0.00
12812003
Start of
Water Year 4568 [ 5432 | 3338 (1374 | 1.68 | 0.00
1013
One Year Ago
evearnoo | 503 |eesr 4584 2045 | 82 | 134
Intensity:
DO Abnomnally Dry I 056 xtene Drought

01 Moderste Drought I D4 Exceptionsl Drought

mary




A Chronology of Recent Extremes

(2011- 2014)
e 2011 — Devastating -
and long lasting flood
from Montana to
Missouri

Omaha Casino



2011 Flood Aftermath

e Levees and infrastructure
in disrepair

e Much worry about next
spring flood season

e Continuing La Nina
means another flood,
right?




Monthly Climate & Drought Webinars

e Began November 2011

e Focus where concerns are highest in “real-time”
e Provides Early Warning

e Flexible response to climate extremes

e Popular w/states, feds, tribes, private interests
e Presenters: AASC, NDMC, RCC, USDA, etc...

Missouri River Basi

“Central Region Agricu!turél Update”

outh Dakota State Univ.

dennis.todey@sdstate.edu

Brad Rippey
e ~ USDA Meteorologist ... - =
gﬂ ~ Washington, D.C. ~~ « PhotobyB. Rippey
R et ey o) -~~~ saline Co, Nebraska

. April 18,2013



Webinars:

Consistent and all in one place from many sources
Past, present and future climate information

Drought, Flood, Fire, Heat, Cold, Agriculture, Snow, soil
moisture/temperature, precipitation, temperatures, rivers,
reservoirs, etc...

Monthly (3™ Thursday) unless it gets really bad then every
other week

Sign up here: http://drought.
gov/drought/content/regional-programs/regional-drought-
webinars

Webinars are recorded: http://www.hprcc.unl =
edu/webinars.php D



2012 — Drought & Heat

2012 was warmest and second most extreme
year on record for the contiguous U.S.

— 2"¥ warmest summer

— 3.2F above average (this is huge)

— 15 driest year

— 61%+ Nation in drought

— 9.2 million acres burnt (3" highest)

3 Forbes.com



50-80 billion in damage June-August 2012 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA

June-August 2012 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA

Precipitation

1 = Driest
118 = Wettest

m B [ [

Record Much Below Near Above Record
Driest lgelowl Normal Normal Normal Wettest
lorma

Temperature

1 = Coldest
118 = Warmest

Record Much Below Near Above
Coldest Below Normal Normal Normal
Normal




Attribution and Assessments

Devil’s Lake Attribution

2011 Flood Attribution Study

2012 Drought Assessment (Coming Soon)
2012 Drought Attribution Study

No4da.

report-200801.pdf

Explalq,mg Cl
el T : Extrmes
An Interpretation of the r Wyt gl

Origins of the 2012 Central
Great Plains Drought

An Assessment of the 2011 Mlsé”'

Major Findings

The factors immediately respansble for
flocding were found tobe a saquence of
eventsthatinchuded:

2011, the Mizzouri Five Bzsin
exserenced devazating fooding, which

signincnt Jroperty koss and
thiestenad thou sards oflives. Jansary-Myy
wies the wetiest recorded in the region siece
1835,and the awnual unoff sbaveSiaux
City, lowa surpessed the presous r2cord,

+ Preexistngwe: cendtions - a
particilaty cold ard wet 20'0-2011

winte that Ixd o unusudly high seow
HESeFCErs oM e Nadonal Uoeanic and

Ammosphen: Adminssation (NDAA) pur-
sued 2 sdentific stedy onthe meteordog-
ical cguses for tre food event with hooes
tnhettorundertasd ic
it predictakility. A+
besn corpleted, fellowing pee
Deow are highlighec the major sdertinc
nndings.

SLLEL Y

review, and

Assessment Report

NUAAT LaNa Aavs(uy HSURa ON & ALQust
2010 prov ded earfywaming ‘or these ypes
of winter conditions. However, LaNda n

NOAA Drought Task Force
Narrative Team

Lead: Martin Hoerling
Co-lLeads: Slegfned Schubert & Kingtse Mo

«  Thereport sujqeststhat neither the NOAR
La Nitw: Alert Starus nor subsequantect

20 March 20713

2007 April Freeze http://www1.ncdc.

gov/pub/data/techrpts/tr200801/tech-

|mate

¥

y

uri 'River Basin Flood

6 1 milllon acre-feet (mar)

of nnoff above Sloux City, lowa
beat the pror record by 12 maf

knowleége of e details of the ocean

conciticns could havs forewamed of

e e heavy sping rars

The anayses ir the repot indicate thit the
scredtting ammint of wate: fram the

SeLin, 30 B COulC Smost ceriinly not
have besn antcpites 8% long seasoral (+9
ronh) lead tires.

Conclusions

The separt found *har the receed fooding
Arysical iepee
O DENIUroN o § sequerce of natusly

s Ouurtirg cimate condmors, the maprity

o which resudted ‘rom randorr atmoplen
variaions, which could not have been
predcted with qurent soentific knowledae,

http://www.esrl.noaa.gov/psd/csi/factsheets/



Quarterly Regional Climate Summary &

Quarterly Climate Impacts

and Outlook

Midwest Region
Marhi 2014

Outlook

Highlights for the

re— Midwest
Significant Events for
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and Outlook

Quarterly Climate Impacts
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2013 |

e Front Range glelele i,‘%‘
e High Plain Blizzard




2014

e Flooding: South Dakota (June), Montana
(August)
e Hail (Nebraska & lowa




Ha

e Near Blair, NE

e 100’s of millions S




2014 - National Integrated Drought
Information System — Missouri Basin

RMATION SYSTEM

THE KICKOFF MEETING, FEB. 26-27 2014; NEBRASKA CITY, NEBRASKA
Teaming up for drought planning,
preparedness, early warning systems

People from mare than 70 federal, state, tribal, incorporate drought monitoring and predliction
academic, i and national institutions met . mformation in partnership with federal, state,
Nebraska City, Nebraska, in February 2014 1o discuss  tribal and local agencies, organizations and ott
lheumml state of drought m-mmplnmug users. Located throughout the contiguous US,
and capaaty across the Missouri River Basin RDEWS lwlpv«;en;phnbl and establish best
sed times, and transfer

resources, valnerabilities,
impaci .[.up.| I:-;qyululnuadea
ought Early War

R g

Vast, productive ba: vulnerable to drought and ﬁood

The Missour Rves Bas i nown forinterse It has physical, economic and sodial effects on
trome climate variability, auch 25 the  well being of peoy
and

sin,
m@mlqmwmlowsl
2000-2006, and

Wi the it ot bodng tend 1o be con
centrated al e the effects of deought
so«w-ms Drought has deect
al,lrulhnr wall-v mpply water quality,
it b, widi, tandscapes, and air quality.  in 2011 also threatens the region's

Stakeholders at the meeting requested:
u Networks for regional drought monitoring and
planning.
u Better understanding of drought as a hazard,
socetal walnerability, and coping strategies,
u Education and outreach to citizens, agencies and
organizations in the basin.

Gaps that came up included the need to:
u Create of revisit state drought plans.
u Develop early warning information and delivery
systems based on the historical pattern of floods
followed by droughts, sisch as the 2011 flood and
2012 drought.
u Communicate mformation about ht
severity and enpacts to states, tribes, and various
sectorns to inarease awareness of the hazard.
u Communicate about related water use issues,
u Consolidate tools and information about
drought.
u Gapitalize on the strong, pre-existing foundation
of connectedness in the basin while
NIDIS as & key cooedinator of drought information.
u Improve valnerability analysis.

m Identify trigger or tipping pomts.

= Impeove monitoring of soil moisture, stream flow

and snow pack.

= Research and communicate groand water
Inesability.

m Offer education and outreach theough trusted

entites,

Next steps
NIDIS and its partness are m the process of
dentifying activties for budding and enhancing a
rarly warming informatson system in the
Missouri River Basin. Next steps will nchude:
= Impeoring understanding of impacts and
vulnesability to drought.
u Partnening with states and tribes 1o creste new or
snproved drowught plars,
= Continuing 1o support and assess ways 1o
enhance the Midwest and Great Plains Drought and
Food Update Webenar series.
u Assessing approaches for improved forecasts and
long-term morsoeing.
= Initiating a series of regional or sub-basin
meetings o understand impacts and ways 1o
mnlorm drought risk management.

W (b vt
{asn i e g s

Drought Early Warning
System (DEWS)
Informing Planning

e Wind River Reservation

e States

e Federal Agencies
Enhancing Monitoring

e Drought/flood
Tribally focused drought
meeting
Regional Web Portal

http://drought.unl.edu/Portals/0/docs/EPC/MRB%20Feb%202-14%20wkshop%202-pager.pdf



Monitoring 2014 so far

Statewide Precipitation Ranks Statewide Precipitation Ranks

June 2014 August 2014
Period: 1895-2014 Period: 1895-2014

National Climati 1 ‘ e . WESPU\  National Cimaic Data Center

Statewide Average Temperature Ranks
January-August 2014

Perod RS-0

Statewide Precipitation Ranks

http://www.ncdc.noaa.gov/sotc/national/2014/8



1980 — 2013 Billion Disasters by Type

Billion-Dollar Disaster Event Types by Year (CPI-Adjusted)

I Winter Storm Wildfire Tropical Cyclone I Severs Storm

-
I rreeze

- —

o e
5 3 i
2 L

Number of Events

2002 200¢ 2006 2008 2010 2012




Where have all the cattle come from?

Cattle and Calves - Change in Inventory: 2007 to 2012

1 Dot = 1,000 Cattle
and Calves Increase

1 Dot = 1,000 Cattle

and Calves Decrease
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U.S. Department of Agriculture, National Agncultural Statistics Service




El Nifio Impacts
and Outlook

pical El Nifio Winter P;

Typical Climate Pattern for the U.S. during El Nifio

El Nifio

Low Pressure

Presistent extended Pacific Jet Stream
and amplified storm track

Typical El Nifio jet stream patterns across the U.S. include a stronger than usual storm track across the
southern U.S., leaving the northern U.S. removed from the average storm track. Image courtesy of
NOAA.

El Nifio Outlook and Climate Connections
Winter Temperature and Precipitation

Departure from Average Temperature (°F)
in Winter During Past El Nifios

Percent of Average Precipitation (%)
in Winter During Past El Nifos

Departure from Nean Tempero! Parcent of Mean Presiptation (%) far Dec to Feb

for El Kino Winlers bel for £ Nino Winlers between 195

Departures from average temperature {left) and percent of average precipitation (right) in December
through February during past El Nifio years. Image courtesy of the Midwest Regional Climate Center.

The winter outlook from the NOAA/NWS Climate Prediction Center mainly is consistent with
typical El Nifio patterns across the central U.S., shown above, with a slightly increased chance
for above-normal temperatures from the upper Missouri River basin. There also is a slightly
increased chance for below-normal precipitation in Montana and Wyoming.

Contact: Barbara May (barbara.maye

http://www.cpc.ncep.noaa.gov/

Missouri Basin Region
September 2014

El Nifio Winter Tendencies

El Nifio is a particular pattern in the Pacific
Ocean that affects weather downstream to
the United States. It has its most notable
impacts in the winter, when wind patterns
in the atmosphere are strongest. When El
Nifio is present, it provides some predictable
effects to weather patterns. While no two
El Nifio events are alike, the typical winter
weather pattern (left) brings the polar jet
stream farther north than usual, across
Canada, while the Pacific jet stream remains
in the southern U.S. As a result, the upper
Missouri River basin can be warmer than
normal, with the potential for less frequent
heavy snow than usual. Confidence in these
patterns is higher with stronger El Nifio
events.

El Nifio Likely
Highest Potential for
Weak to Moderate El Nifio

Chance for El Nifio Development and
Potential Intensity, Winter 2014-15

1%

= La Nifis
{ Neutral

€1 Nifio: Weak
» £l Nifio: Moderate

 E| Nifio: Strong.

Chart based on summaries and forecast model data
from the NOAA/NWS Climate Prediction Center and
the International Research Institute for Climate and
Society.

Odds still favor an El Nifio forming by

mid to late fall, with a 60-70% chance of
development. There is a 30-40% chance for
neutral conditions to continue through this
winter, with a near-zero chance for La Nifia to
develop.

egion EI Niffo In Outlook| Septemb

THREE-MONTH OUTLOOK
PRECIPITATION PROBABILITY
2.3 MONTH LERD
YALID NDJ 2014
MADE 21 AUG 2014

2014 - El Nino?

What does it mean for the
Missouri Basin?

THREE-MONTH OUTLDOK
TEMPERATURE PROBABILITY
2.3 MONTH LERD
YALID NDJ 2014

EC_MEANS EQUAL
CHANCES FOR R.
A MEANS ABOVE
N MEANS NORMAL
n R mmos

e

EC MEANS EQUAL
CHANCES Fgg A,

( ggl‘IEHNS BELOHW



Summer of 2014

Percent of Normal Precipitation (%)
6/1/2014 — 8/31/201

Departure from Normal Temperature (F)
6/1/2014 - 8/31/2014

T T T[Ty TS

Generated 9/11,/2014 at HPRCC using provisional data. Reqgicnal Climate Centers
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http://www.hprcc.unl.edu/maps/current/

Generated 9/11/2014 at HPRCC using provisional data. Reqgicnal Climate Centers



Thank You

o C'I'imate.gov

e Drought.gov
e Weather.gov

Doug.kluck@noaa.gov
816-994-3008/816-564-2417(c)



Extreme Weather

Some extreme weather and climate events have
increased in recent decades, and new and stronger
evidence confirms that some of these increases
are related to human activities.

GlobalChange.gov

U.E. Global Change Research Program



Billion Dollar Weather/Climate Disasters
1980-2012
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1-8 9-16 17-25 26-35 36-44 45-54




