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Note: This report and additional supporting resources will be available to the public on the Nebraska State Climate

Office website at https:/nsco.unl.edu.


https://nsco.unl.edu

Copyright © 2025 University of Nebraska—Lincoln

Recommended citation:

Bathke, D.J., Hunt, E., Akin, H., Basche, A., Bell, J.E., DiLeo, D., Dixon, R.D., Durr, M., Haigh, T., Hay, J., Kintziger,
K.W., McMillan, N., Miller, H., Okojokwu-Idu, J., Powers, C., Roy, T,, Tang, Z., Wishart, R., and Young, A. (2025).
Understanding and Assessing Climate Change: Preparing for Nebraska’s Future, University of Nebraska—Lincoln.

The University of Nebraska does not discriminate based on race, color, ethnicity, national origin, sex, pregnancy,
sexual orientation, gender identity, religion, disability, age, genetic information, veteran status, marital status, and/or
political affiliation in its programs, activities, or employment.



Table of Contents

=T oTo T I =T=1 o o DO PSR UR SRR \
LEAA AUTNOIS ..ttt \
CONTIDULING AUTNOTS. ...ttt VI
AQVISONY PN ... VIII
REVIEW TRAIM ... bbbttt IX
CONSUITING TEAM ..ottt X
ACKNOWIEAGMENTS ... et e et Xl
EXECUTIVE SUMMIAIY ...oviiiiiiieeie ettt e et e e e e et e e e e e e e e e ensbeeeeeensaeeeas Xl
Chapter T | INtrodUCHION.........ooiieeeee e 15
GOAIS OF ThiS TEPOIT ...ttt 15
ADOUL TNIS TEPOTT ...ttt 16
GUIAE L0 TNiS PO e 18
Chapter 2 | Climate Change Contexts: Global, National, and State .............cccccceeiiei. 21
KBY IMESSAUES ... 21
IEFOTUCTION .ottt 22
Climate change is happening, intensifying, and unprecedented............co.ovooooooiooeeeeeeeeeeeeeeeeeeeeeeeeee e, 22
Summary of observed changes aCroSS the U.S. ... . .o 34
Events outside Nebraska caused by climate change impact Our State...........cococoooiiiieeeeeeeeeee e 34
The effects of climate change are complex and interconnected With SOCIELY .........oco.ooiiiiiioiieeeeeeeeeeeeeee 35
CASE STUAIES ... e 36
Chapter 3 | Observed Changes in Nebraska's Climate ...........cccooovviiiiiiiicciii e 44
KBY MNIESSATES ...ttt e et h ettt ettt h e h bbbttt 44
IEFOAUCTION .. 45
AVETAGE CHIMIATE ..ottt 45
Data and refereNCE PEIIOTS .........cvovovoeceeeeeeeeeeeeeeee e, 46
TTEINAS . 47
BT BIMIE EVENTS . 55
Chapter 4 | Projections of Nebraska’s Future Climate..............ccoooiieiiiieiiiceee e 59
K BY TS SATES ...ttt e e e h b h b ettt 59
INETOAUGCTION L.ttt 60
TEMPEIAtUNE PrOJECTIONS. .....c.ioeeeeeeee e 60

Front Material



PreCipitation PrOJECTIONS ...ttt 63

GAPS ANA NEEAS ... 65
Chapter S| Water SYSTEMIS .....cccueiii et et 66
Y MNIESSAUTES ..ottt ettt sttt ettt 66
INEFOTUCTION ettt ettt 67
Nebraska’s water management framMEWOTK ..........o.oo oo 67
SUIMTACE WATET ..ot 68
GIOUNTAWATET ..ottt bttt 72
GAPS ANA NEEAS ...ttt 77
CRAPTIEr 6 | ENEIQY ... ettt e e et e e e 78
K BY MBS SATES ... 78
INEFOAUCTION ..ttt 79
TEEINAS e 83
Federal POlICY @Nd SUDSIAIES ...t 84
ClIMIATE TISKS .. ettt 85
NEDBIASKA'S @NEIGY TULUIE ...t 87
Agricultural emissions and strategies t0 redUCE EMISSIONS .........oiiiiiiieieeeee et 87
CONCIUSIONS ... e ettt 88
GAPS ANA NEEAS ... 88
Chapter 7 | ECOSYSTOMIS......ciiiiiieieeeee ettt s 89
KBY IMESSAUES ... 89
IEFOTUCTION .ottt ettt 90

Climate change challenges for fish and wildlife
populations undergoing ecosystem change iNn NeBraska ... 90

Conceptual frameworks for managing fish and wildlife

populations under uncertain climate Variabiliy ..............c.coiiieeeeee e 92
Chapter 8 | AQHICURUIE ... 93
KBY IMESSATES ..ot 93
INEFOAUCTION .o 94
Important climate impacts for the agriCultural SECION ..., 94
IMPACES ON CrOP PrOAUCTION ...ttt 94
Impacts on rangeland liveStock ProdUCTION .........oiiiioecceee e, 97

Front Material



Chapter 9 |Human Health ..., 101

KBY IMESSAUES ... 101
Complex relationships between climate and human health................. e, 102
Climate and health i NEDIASKA............oiiiieeeeeee e 103
Addressing health threats iIN NEDIASKA ..o, 107
GAPS ANA NEEAS ... 108
Chapter 10 | Communities and the Built Environment ...........cc.ccooooiiiiiiiiie. 109
KBY MBS SATES ...ttt ettt 109
IMETOAUCTION L.ttt 110
Climate change impacts on Nebraska's COMMUNITIES ...........oooiiiiiieeeeeeeeeee e 110
Challenges facing Nebraska's communities in climate Change............ocoo e 118

Opportunities and policy recommendations to improve climate

resilience in Nebraska's communities and built @NVIFONMENTS ..o 120
CONCIUSIONS ...t 121
Chapter 11 | INdigenous PEOPIES ........ooeeeiieeeieeee e 124
KBY IMESSAUES ... 124
IEFOTUCTION .ttt 125
Climate assSeSSMENTS @NA IMPACTS .......o.oviiiieeeceeeeeeee ettt 126
Planning and reSiliENCE CTIVITIES ..., 127
Chapter 12 | Climate Justice and EQUILY ...........oooviiiiiiiie e 129
KBY IMIESSATES ...ttt 129
INEFOAUCTION ..ot 130
PrinCIples Of ClIMETE JUSTICE ......oveceeeeeeee e 130
Unequal drivers and CONSEQUENCES...........c.ou oottt 132
HUMIGN MNUGEATION. ...ttt sttt 143
JUST ITANSITIONS <. 143
CONCIUSION ...ttt 149
GAPS ANA NEEAS ... 149
Chapter 13 | The Response of Faith Communities ...........cccoooveveeeieiieeccee e 150
KBY IMIESSAGES ...t 150
INEFOTUCTION .tttk 151
BACKGIOUNG. ...ttt 151
OPPOITUNITIES ..ot 153

Front Material



Surveys of Nebraska's faith COMMUNITIES ... 153

QUANTILATIVE TINAINGS ...t 156
QUANEATIVE FINAINGS ...t 162
DISCUSSION ..o 168
Chapter 14 | Nebraskans’ Perceptions of Climate Change..........ccocooeeiiiiiiieiee. 170
KBY MBS SAGES ... 170
INEFOTUCTION ..ttt 171
Nebraskan's opinions and attitUdeS ... e, 171
Factors influencing PUBIIC OPINION ...........ooiiiioe e 173
COMNCIUSIONS ...ttt 173
Chapter 15| Next Steps and Future Work ...........cccoooiiiiiiiiiieecceeeeee e 174
Y INESSATES ...t 174
SUMMATNY OF KEY FINAINGS ..ot 175
Next STEPS aNd FULUIE WOTK ..o e 176
Supplemental Report: Adaptation, Risks, and Impacts ...........cccccocoiieiiieciiiccc 178
IEFOTUCTION ..ottt 179
Guide 10 this SUPPIEMENTAI TEPOIT. ..ot 179
Part 1: Options and OPPOITUNITIES .........c.coviieceeeeeeeee e, 181
Part 2: Risk assessment and impact SUMMIBINIES . ......o.o oo, 218
Appendix A | About the AUTROIS ........oiii e 258
Appendix B | Faith-Based CommunitiesS SUIVeY ..........cccoiiiiieiieiieeeeeeeeeee e, 261
Appendix C | Evaluated Plans and ASSESSMENTS .........cccouveeiiiiiiiieeieeee e 268
Nationwide State-1eVEl PIANS ..., 268
State of Nebraska and [0Cal PIaNS ... 273
REFEIENCES ...ttt ettt et e e e beebeesseesseesaseesseenseas 274

Front Material



Report Team
Lead Authors

Lead authors are experts in fields related to their chapter (see Appendix A: About the Authors for brief author
biographies). The chapters focus on assessing climate and its impacts, management options, and resilience
strategies based on the available scientific science. Lead authors are responsible for the content and serve as their
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The Advisory Panel played a pivotal role in shaping this report's content, organization, writing, and dissemination.
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quality of this report.
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Consulting Team

As required by LB1255, the University of Nebraska—Lincoln Institute of Agriculture and Natural Resources
contracted with third-party, science-based organizations to identify and recommend science-based, prescriptive
measures for the State of Nebraska to take regarding the climate hazards, impacts, and risks identified in

this report.

Pale Blue Dot

Pale Blue Dot, located in Minnesota, is a sustainability, climate action, carbon
management, and renewable energy consultancy firm established in 2014. Their
mission is to support the transition to a low-carbon economy through an array of
sustainability assessment, consultancy, and planning services, as well as through
education that increases awareness and enhances public dialogue.

Pale Blue Dot has extensive climate, carbon, and renewable energy planning
experience from the scale of individual sites to community-wide efforts.

They have completed over 60 relevant community planning efforts, including
sustainability plans, climate vulnerability studies, vulnerable population
assessments, climate action and adaptation plans, renewable energy potential
studies and master plans, heat island mitigation plans, and tree canopy and green
infrastructure carbon sequestration master plans.

About their Name

It all started with the words of Carl Sagan. After seeing the 1990 photo, known as the Pale Blue Dot, taken by the
Voyager | spacecraft, Sagan penned his thoughts, both poignant and profound, which capture the essence of our
seemingly vast and indestructible planet for us. In his memorable and moving words, Sagan tells us that while

we may feel omnipotent and universally superior, in the cosmic scheme of things, we are but “a mote of dust
suspended in a sunbeam.” These words, though, also give us hope and remind us how, even though our planet may
be small and lost among the billions of other galaxies, it is still our home, our “pale blue dot”

Sagan's words continue to inspire those at Pale Blue Dot each day. They recognize that our planet is both
immensely fragile and infinitely precious. They work to provide effective and practical ways for each of us to make
a meaningful positive impact on our precious world. Carl Sagan called us all to “preserve and cherish that pale blue
dot,” and they believe, through the efforts of us all, we can do just that.

Emmons & Olivier Resources, Inc.

Emmons & Olivier Resources Inc. (EOR), headquartered in Minnesota, is a
water resource engineering and environmental consulting firm established in
1997. EOR is a leader in stormwater management and watershed planning,
passionate about protecting waters, restoring healthy ecosystems, and
enhancing communities’ unigue sense of place. Their multidisciplinary
engineers, scientists, and landscape architects share a common purpose for
providing alternative and sustainable approaches to resource management
that provide long-term, holistic solutions.
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