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Flooding in Rushford, MN, Aug 2007. Courtesy MN DNR Floodplain Program

A Snapshot: Minnesota’s Changing Climate
Kenny Blumenfeld | Sr. Climatologist, Minnesota DNR
Presented June 17, 2020
To: MN Environmental Quality Board

Main points
1. Our climate and water are interconnected; climate shapes water
2. Minnesota’s climate is changing now, with unprecedented wetness and
warmth already observed, along with more damaging rains
3. Projections indicate more changes are on the way ( to be covered by others)
4. Despite increased precipitation, normal variations (“ups and downs”) will
continue; drought will remain part of our climate

EQB June 17 Meeting | Blumenfeld

Our Climate Shapes Our Water
• Precipitation influences quantity and
quality of surface and ground water

• Temperature controls snow melt, ice
cover, and growing seasons
• Extreme variations are normal but
can mask significant, ongoing
climatic changes

6/15/2020
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Our Climate is Changing Now
Already Observed:
• Increased precipitation
• Heavier downpours

• Substantial warming (especially winter and nights)

→Water resources already affected; more changes are coming

6/15/2020
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Wetter and Warmer Conditions Observed

6/15/2020
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Recent Precipitation Increases

6/15/2020
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Unprecedented Wetness and More Damaging Rains

32

3.2

30

3

28

2.8

26

2.6
2.4

24

2.2

22

2

20

1.8

18

1.6

Annual Precipitation
6/15/2020

Largest Daily Rainfall Amount (inches)

Annual Precipitation (inches)

Precipitation Change in Minnesota Over Past 100+ Years

Largest Daily Rainfall (averaged over all long-term stations)
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Most warming observed in winter low temperatures
Summer not much “hotter” yet
Total temperature change, 1895 – 2019

Annual Average

6/15/2020

Winter Lows

Summer Highs
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Don’t Count Drought Out
• We depend on water so Minnesota always will be sensitive to dry conditions
and drought

• Recent extreme wetness cannot (and should not be expected to) last forever
• Drought will return to Minnesota, with severe episodes likely

6/15/2020

Optional Tagline Goes Here | mn.gov/websiteurl
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Thank You!
Kenny Blumenfeld
Kenneth.Blumenfeld@state.mn.us
651-296-4214

6/15/2020

High Resolution Climate
Change Projections for MN
Ryan Noe
Humphrey School of Public Affairs
RRNoe@umn.edu
U of M Collaborators
Tracy Twine, Dept. of Soil, Water, and Climate
Bonnie Keeler, Humphrey School of Public Affairs
Kate Brauman, Institute on the Environment
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Global scale model resolution Dynamically downscaled
10km resolution

What sets these projections apart?
•Better estimate changes in precipitation frequency
and intensity
•Ensemble averages up to 8 independent models
•Changes shown are between 20-year averages

Climate Change:
Increase in precipitation
• All maps show % change
from 1980-1999 average
to 3 future scenarios
• All comparisons are
between 20 year
averages

Climate Change:
Precipitation timing
• Wetter springs
•
•

Flooding
Delayed planting

Climate Change:
Precipitation timing
• Wetter springs
•
•

Flooding
Delayed planting

• Drier late season
•
•
•

Less trout stream flow
Crop stress
Groundwater demand

Climate Change:
Precipitation variability
• Increased intensity
•
•
•

Flash flooding
Infrastructure costs
Erosion

Climate Change:
Precipitation variability
• Increased intensity
•
•
•

Flash flooding
Infrastructure costs
Erosion

• Longer dry spells
•

Crop and vegetation stress

Climate Change:
Warmer temperatures
• Shorter winters
•
•

>1 month less snow cover
Shorter ice fishing season

Climate Change:
Warmer temperatures
• Shorter winters
•
•

>1 month less snow cover
Shorter ice fishing season

• More very hot days
•

Warmer lakes change fish
species composition

High Resolution Climate
Change Projections for MN
Ryan Noe
Humphrey School of Public Affairs
Questions:
RRNoe@umn.edu
Data availability updates:
z.umn.edu/climate-change-data

2020 Water
Plan Actions

Identify and
integrate
research across
UMN to inform
the plan

2020 Water
Plan Actions

UMN Research Inventory:
• What water-related research is happening across
the UMN system?
• Snowball approach (not exhaustive)

How do we manage our landscapes to protect and
improve water quality?
Example UMN Research:
Perennial grain crops in
wellhead protection areas to
protect groundwater (M Wagner et
al.)
(M Wagner et al.)

Soil health, carbon
sequestration, and profitability
(C Scheaffer et al.)
Lynn Betts / USDA NRCS

What are the impacts of climate change on
Minnesota fisheries?
UMN Research:

Impacts of climate
change on water habitat
(G Hansen et al.)

Cisco refuge lakes
(G Hansen et al.)
University of Minnesota Duluth

How do we manage our landscapes to hold water on
the land?
Example UMN Research

Banking Groundwater—
Managed Aquifer Recharge
(C Jennings et al.)

UMN Water Resources Center
Dwight Burdette

kbrauman@umn.edu
@KateBrauman

colom008@umn.edu
@barrett_colombo

What do Minnesotans think
about climate change and water?
Mae Davenport, PhD
Professor, Department of Forest Resources
Director, Center for Changing Landscapes

Emily Kreiter
Natural Resources
Science and Management
University of Minnesota
Environmental Quality Board
June 17, 2020
Virtual Seminar

Center for Changing Landscapes
Partnership Development and Community Engagement
Social Science Data Collection and Analysis
Planning, Policy, and Practice

2018 Minnesota Water Values
(Residents, n=1,498)
2015-2017 North Shore Coastal Community Readiness
(Visitors n=2,250, Residents n=294)

Map with audiences

2019 Water Supply for Agriculture
(Ag producers n=452)
2019 Urban Waters Onsite Survey
(n=411, IBPOC=298)

Minnesotans value water
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Drinking water

MN does not
Natural systems, Equitable access Quality recreation Reduce water
pollute neighbors
processes
treatment costs

TC BIPOC (n=298)
Twin Cities Survey of Minnesota Water Values
Davenport 2019

Anglers to fish

Water supply for
Watering
Religious, cultural
lawns
vegetable gardens
practices

TC White (n=113)
Minnesota
Stormwater Research
Council

Minnesotans are aware and concerned
about climate change impacts
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*measurement differences exist between studies

Minnesota
Stormwater Research
Council

BIPOC Respondents in Twin Cities

73% are very or extremely concerned about climate change
87% believe climate change impacts to water is a moderate to severe problem
Are significantly more concerned than White respondents about

• Water damage to homes
• Water supply
• Drinking water contamination
Minnesota
Stormwater Research
Council

Twin Cities Survey of Minnesota Water Values
Davenport 2019

The Water Narrative for 2020…
“How do we [protect water] for our communities and
for future generations? . . . How do we restore them and
how do we prepare them for changes like climate
change?”
-Duluth resident interviewee

Acknowledgements
UMN Collaborators
• Center for Changing Landscapes staff
• Amit Pradhananga, Sarah Roth, Emily Green, Bree Duever

• Students
• Jaren Peplinski, Vanessa Perry, Jenn Shepard, Karen Katz, Holly Meier

• Humphrey School of Public Affairs
• Bonnie Keeler, Ryan Noe

• Institute on the Environment
• Kate Brauman
Minnesota
Stormwater Research
Council

This work is the result of research sponsored by the Minnesota
Sea Grant College Program supported by the NOAA office of Sea
Grant, United States Department of Commerce, under grant No.
NA14ORAR4170080

2020 State Water Plan

June 17, 2020
Erik Cedarleaf Dahl, Planning Director EQB
Suzanne Rhees, Special Projects Coordinator, BWSR

Claudia Hochstein, Rule Coordinator, MPCA

www.eqb.state.mn.us

Today’s Discussion
I.

EQB’s Role in Water

II.
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III. Highlights of Goals (Erik, Suzanne, Claudia)
I.

Overview of Draft Strategies

IV. Next Steps -- Timeline

MPCA
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Background on EQB Water Planning: EQB Authority
• State Statute 103B.151 gives the EQB authority to coordinate State water
resource planning. This section of statute lists several board mandates:
Coordinate water resources and management among state
agencies

Coordinate comprehensive long-range water resource
planning – every ten years

www.eqb.state.mn.us
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2020 Water Plan: Climate Change and
Sustainable Water Management
• Focus:
• Intersection of climate and water

• Plan Outcomes
Deeper understanding of how climate change
variability affects water management
Shared vision across agencies
Prioritized water “resiliency”
strategies/actions for the coming decade
49

Key Themes from Engagement Efforts
1. Minnesotans are concerned about effects of
climate change on water in their communities
2. Top concerns include flooding, infrastructure
damage, effects on local ecosystems
3. Practitioners feel informed to make decisions on
preparing for climate change
4. Practitioners: important for the state to
implement and guide action
5. The state should support collaboration,
communication, education and outreach
www.eqb.state.mn.us

2020 Water Plan:
Interagency Water Team
• BWSR

• MPCA

• Commerce

• DNR

• Met Council

• DPS

• MDA

• EQB

• MNDOT

• MDH
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Goals  Strategies  Actions
• Goal 1: Ensure drinking water and groundwater are safe and sustainable statewide (Aligns
with CWC goals 1&2)

• Goal 2: Manage our landscapes to protect and improve water quality (Aligns with CWC goal 3)
• Goal 3: Manage our built environment and infrastructure for greater resilience: Stormwater
(SW) | Waste Water (WW) (Aligns with CWC goal 3)

• Goal 4: Manage our landscapes to hold water on the land and reduce runoff

(water

quantity)

• Goal 5: Protect and support the recreational, economic and cultural benefits provided by
Minnesota’s water resources. (Aligned with CWC Goal #4)
MPCA
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Questions

•What would Board members like staff to keep in
mind as we continue to refine strategies?
•Of the materials you heard today, what did you
find the most/least compelling and why?
www.eqb.state.mn.us
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Goal #1 Ensure drinking water is safe and sufficient
statewide
Drinking Water Sources
Private
Wells, 21%

Public:
Groundwater,
54%

Public:
Surface
Water,
25%
MDH: Drinking
Water by the
Numbers
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Goal #1 Ensure drinking water is safe and sufficient statewide
Draft Strategies

• Strategy 1: Accelerate Source
Water Protection for
Community Public Water
Systems

www.eqb.state.mn.us
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Goal #1 Ensure drinking water is safe and sufficient statewide
Draft Strategies

• Strategy 2: Support
communities with asset
management and
resiliency planning for
drinking water
infrastructure.
www.eqb.state.mn.us
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Goal #1 Ensure drinking water is safe and sufficient statewide
Draft Strategies

• Strategy 3: Emphasize
source water protection
in the watershed
approach
MPCA

www.eqb.state.mn.us
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Goal #1 Ensure drinking water is safe and sufficient statewide
Draft Strategies

• Strategy 4: Prevent nitrate
contamination of drinking
water and groundwater
resources

www.eqb.state.mn.us
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Goal 2: Manage our landscapes to protect
and improve water quality
Climate Change:
Increased rainfall (and land use
change): increased nutrient and
sediment runoff, erosion and flooding
Healthy soils hold water; reduce
runoff speed and volume; retain
sediment and nutrients
Could soil health practices be
compensated through ecosystem
service markets?
MN Environmental Quality for Current and Future Generations | www.eqb.state.mn.us
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Goal 2: Manage our landscapes to protect
and improve water quality
Strategy 2.1: Promote soil health
practices to increase resilience to
extreme precipitation and other
manifestations of climate change.

MN Environmental Quality for Current and Future Generations | www.eqb.state.mn.us
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Goal 2: Manage our landscapes to protect
and improve water quality
• Diversify crops and agricultural
practices that support soil health.

MN Environmental Quality for Current and Future Generations | www.eqb.state.mn.us
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Goal 2: Manage our landscapes to protect
and improve water quality
Strategy 2.2: Seek/expand
opportunities for Minnesota to
participate in environmental services
markets
• Accounting protocols
• Water quality trading as a foundation

MN Environmental Quality for Current and Future Generations | www.eqb.state.mn.us
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Goal 3: Manage our built environment and infrastructure
for greater resiliency
Wastewater infrastructure needs by time frame (millions)

Duluth News Tribune

MNDOT District 1
MN Environmental Quality for Current and Future Generations | www.eqb.state.mn.us

MPCA
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Goal 3: Manage our built environment and infrastructure
for greater resiliency
Improved data and modeling to support planning
• Provide resources and information to ensure that decision makers have the
right tools for the job

New and updated resiliency financing mechanisms
• Ensure that agencies and local governments have the means to plan and
execute well-informed resiliency strategies

Support floodplain culvert programs
• Encourage design for watercourse connectivity and resiliency
6/15/2020

MN Environmental Quality for Current and Future Generations | www.eqb.state.mn.us
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Goal 3: Manage our built environment and infrastructure
for greater resiliency

10 M

30 M

1M

National Agricultural Imagery Program
6/15/2020

MN Environmental Quality for Current and Future Generations | www.eqb.state.mn.us
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Goal 3: Manage our built environment and infrastructure
for greater resiliency

MN Environmental Quality for Current and Future Generations | www.eqb.state.mn.us
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Goal 4: Manage our landscapes to hold water
on the land and reduce runoff
Holding water:
• Storage solutions (structural)
• Soil health solutions (nonstructural)

MN Environmental Quality for Current and Future Generations |
www.eqb.state.mn.us
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Goal 4: Manage our landscapes to hold water
on the land and reduce runoff
Comprehensive drainage management
– how best to incentivize practices?
• Inventory tile lines and inlets

• Consistent design standards and
permit requirements
• Research and demonstration sites
• Multi-purpose water management in
watershed plans
MN Environmental Quality for Current and Future Generations | www.eqb.state.mn.us
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Goal #5 Climate Change and Recreation
• Recreation
• Activities, facilities, variability
• Beaches
• Fisheries

MPCA

www.eqb.state.mn.us
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Goal #5 Climate Change and Recreation

Strategy/Action:
State Portal for Beach Closures

www.eqb.state.mn.us
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Timeline
• June 19, 2020: Draft strategies and actions list posted to EQB website:
www.eqb.state.mn.us
• EQB Public Meeting: August 12, 2020 – Final review of plan
• EQB Public Meeting: September 9, 2020 – Final approval of plan
• Legislative Deadline: September 15, 2020
www.eqb.state.mn.us
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Questions

•What would Board members like staff to keep in
mind as we continue to refine strategies?
•Of the materials you hear today, what did you
find the most/least compelling and why?
www.eqb.state.mn.us
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Thank you
Erik Dahl
Erik.dahl@state.mn.us
651-757-2364
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Minnesota Water Values

2019

Resident Survey Report

Minnesota is the land of 11,842 lakes, it serves as the headwaters of the Mississippi River, and its
residents are known for their affinity for water. But, what is it about water that Minnesotans value and
how should clean water be protected? In 2018 the University of Minnesota and partners* conducted the
first ever state-wide survey of Minnesota residents on water values. The mail survey assessed residents'
values, beliefs and behaviors associated with water. A total of 1,498 residents responded to the survey.
The study findings will inform water policy making and programming across the state.

What water values are most important to Minnesotans?
Clean and safe drinking water

94%

Water for future generations

6%

80%

Fish and wildlife habitat

18%

72%

Safe beaches and lakes

67%

Not sending pollution downstream to
other states/nations

67%
0

29%

25%

20

Extremely Important

25%

40

60

80

100

Moderately Important

What do Minnesotans do when they visit lakes, rivers or streams?
65%
61%

Observe water or wildlife
Get together with others
(friends, family)
35%

Fish (open water)
Hike or walk near water

37%
35%

Motorized boating

55%
48%

44%

35%
36%

Swim
0

20

Female

40

85%

65%

50%

60

of Minnesotans surveyed visited a
water body in the last 12 months.
The most popular water activity was
observing water or wildlife. Men and
women surveyed differed in some
of their water activities. Women
were more likely to get together
with friends and hike or walk near
water. Men were more likely to fish
and go motorized boating.
80

100

Male

*This study was led by the Center for Changing Landscapes and Humphrey School of Public Affairs, University of Minnesota. Project partners include
Minnesota Department of Health, Minnesota Clean Water Council and Legislative-Citizen Commission on Minnesota Resources. Project funding was
provided by the Minnesota Clean Water Legacy Funds and Environment and Natural Resources Trust Fund. For more information about the study contact
Mae Davenport at mdaven@umn.edu or 612-624-2721.

What are the top concerns about water across the state?
Aquatic invasive
species
Ag runoff
Road salt runoff

Aquatic invasive
species
Ag runoff
Ag drainage

Aquatic invasive
species
Road salt runoff
Sediment

Ag runoff
Sediment
Ag drainage

Ag runoff
Sediment
Aquatic invasive
species

Ag runoff
Ag drainage
Sediment

63%

of Minnesotans
surveyed
believe
Minnesota
water is at risk.

Aquatic invasive
species
Urban runoff
Ag runoff

Aquatic invasive
species
Ag runoff
Ag drainage

2019

77% of survey respondents
believe water resources in the
state need better protection.
Perceptions of capacity to
protect water vary. Just more
than half (55%) of respondents
believe residents in their
community can work together
to protect water. Fewer than
half (41%) believe their
community has the leadership
it needs to protect water.

How should Minnesota water be protected?
Conserve water at home

Monitor the status and
trends of water bodies

3%

84%
Support

4%
15%

13%

85%

Enforce existing land use
laws and regulations

1%

2%
10%

87%

Increase education and
outreach

Neutral

14%

82%
Oppose

2017

Perspectives on Climate Preparedness
A Study in the Lower St. Louis River Basin, Minnesota, USA*

Holly Meier, Vanessa Perry, M.S., and Mae Davenport, Ph.D., Center for Changing Landscapes, University of Minnesota

In partnership with the Natural Resources Research Institute (NRRI), researchers from the Center for Changing
Landscapes, University of Minnesota, interviewed 27 local government officials, natural resource professionals, and
other community leaders active in the Miller Creek and Mission Creek watersheds of the Lower St. Louis River Basin in
Minnesota to examine community climate preparedness. Leaders from the watershed communities, including Duluth,
Hermantown, and Fond Du Lac Reservation, were invited to reflect on extreme weather events, impacts to water and
other community assets, and climate preparedness. Interview data were analyzed for convergent and divergent themes.

WHAT IS CLIMATE PREPAREDNESS AND WHY IS IT IMPORTANT?
Climate preparedness enables communities to anticipate, plan

Observed Number of Extreme Precipitation
Events in Minnesota

for, and effectively respond to climate change impacts. Climate
change in Minnesota has meant an increase in extreme precipitation
events and higher seasonal temperatures (MN State Climatology
Office, 2016). Extreme rain events already have had ecological,
economic, and social impacts in the northeastern part of the state.
For example, increased
stormwater runoff in the
Duluth area contributes to
sediment pollution in the
St. Louis River estuary, and
in June 2012, a catastrophic
Credit: NOAA National Centers for Environmental Information
flood caused more than $55
million in damages. To be prepared for climate change, communities must
understand both their vulnerability to climate change and their capacity to
Credit: John Goodge
anticipate and adapt to a changing environment.

WHAT DID PARTICIPANTS SAY ABOUT CLIMATE CHANGE?
Study participants largely believed climate change
“I’ve been living here 25 years, and I do feel like the climate has
changed since I’ve been here. I feel like the moisture patterns,
the way we get snow, the way it comes our way, the
temperatures—I feel like that’s a very natural assumption to
make: that that’s partly impacted by climate change.”

was real and were concerned about impacts to the region.
Participants expressed concern about ecosystem integrity,
financial costs, infrastructure damage, and effects on
vulnerable populations. Few participants expressed
skepticism or apathy about climate change or its impacts.

WHAT DRIVES CLIMATE PREPAREDNESS IN THE WATERSHEDS?
The 2012 flood was considered a “wakeup call,” both in terms of

“I think that people were just so taken by surprise
how intense extreme rain events can be and how unprepared the
that that could even happen here. So it was really
community was for extreme weather. The flood triggered emergency
a big wakeup call. A ton of attention has come in
response and hazard mitigation planning for future events. The flood
and a ton of funding and trying to plan for future
events like that. But before that, we just had no
also catalyzed collaboration and partnerships among organizations,
preparedness built in. I think that’s one thing
agencies, and departments both within and across public and private
that’s really been a lesson learned: that this type
sectors, leading to resource mobilization and knowledge sharing.
of thing can happen in this area.”
A water ethic emerged as integral to preparedness. Interviews
revealed powerful physical and emotional connections to water and strong water values among participants.
Participants characterized water as being “everything,” “our life force,” and “lifeblood” to their communities.
Participants also described communities as highly motivated to protect water and engaged in water protection actions
*This

work is the result of research sponsored by the Minnesota Sea Grant College Program supported by the NOAA office of Sea Grant, United
States Department of Commerce, under grant No. NA14ORAR4170080.

such as green infrastructure development, regional cross-sector stormwater planning, and St. Louis River corridor
restoration projects.
Awareness and leadership in the communities is an asset. Participants were attentive to climate change, current
and projected impacts to the region, and the need for increasing readiness in communities. Participants also
acknowledged that several local decision makers have shown strong leadership in climate change preparation—agencies
have adapted the tree species sold and planted, the City of Duluth applied for a national disaster resilience grant, and
local communities are incorporating emergency response and sustainability into comprehensive planning.

WHAT CONSTRAINS CLIMATE PREPAREDNESS?
“If you don’t know
what you are
planning for, how
do you plan for it?”

Climate impacts are inherently challenging, including unpredictability, conflicting timescales

of planning (shorter term) and climate impacts (longer term), perceived distance of climate
change (i.e., it will happen far into the future and far from us), and invisibility of many climate
impacts (i.e., impacts are often incremental, difficult to notice, and don’t affect daily life).
Low levels of perceived efficacy appear
“People are starting to hear and see things about
to constrain action. Participants questioned their own ability to respond
changes in plants, changes in biological community
distributions, but they don’t necessarily have an
to climate change and were skeptical about the feasibility and efficacy
idea of how to help or what to do.”
of possible solutions.
Lack of prioritization and coordination were viewed as
barriers to preparedness. Some participants acknowledged that climate preparedness is a low priority among decision
makers and the broader public. Participants noted examples in which climate change is not integrated into planning,
climate response actions are inconsistent across jurisdictions, other
“Agency folks, I think they’re aware of
environmental issues (e.g., illegal dumping, pollution) or community issues take
[climate change], but at this point I
precedence, and community leaders appear to overlook the toll of the 2012
haven’t seen where it’s a primary concern
flood. Additionally, participants acknowledged being uninformed of what other
or a primary consideration in planning.”
departments, agencies, or sectors were doing for climate preparedness.
Limited discourse and understanding has sweeping effects on climate actions and preparedness efforts.
Participants observed that communication about climate change among decision makers, between decision makers and
the public, and within the broader public was uncommon. Participants also perceived that the general public was not
thinking about climate change on any regular basis.
Insufficient resources and requirements emerged as constraints to
“The biggest barriers [are] that
communities see changes happening,
preparedness efforts. Participants identified inadequate funding, limited staffing,
they want to do something, but they
and a dearth of technical expertise as hindering climate preparedness. Preparing
lack a capacity, or a link to funding,
for climate impacts is not required at the federal, state, or local level, and
technical support, tools, and resources
participants remarked that funding programs generally target disaster response
. . . to really address the issues.”
(e.g., infrastructure repair) versus increasing community readiness and resilience.

HOW CAN COMMUNITIES BUILD CLIMATE PREPAREDNESS?
“[Water] is the foundation of us being here, right?
We wouldn’t be here without water. So, it’s our
life force. Like I said, if we didn’t have it, we
wouldn’t be here. So it needs to be protected.”

Leverage the strong water ethic in the region. Climate

preparedness activities framed as a way to protect water and its myriad
benefits will resonate because water is integral to community identity
and member values.
Create a climate preparedness task force. A cross-sector,
interagency, and cross-cultural climate preparedness task force can serve as a hub for synergy, resource mobilization,
scientific and traditional knowledge sharing, and action coordination.
Disseminate actionable information and success stories. Create a safe space for climate discourse that
acknowledges cultural and ecological impacts and opportunities and stories of success.
Make climate preparedness a part of all planning processes. Encourage or require some form of climatescenario planning in all levels of government through ordinances, resolutions, or joint powers agreements.

