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MN HSEM Climate Data Profiles

Goal: Assist EMP practitioners and partners = ;‘:\ﬁw&
with understanding and planning for climate- “jﬁ“’_;
related threats and associated disasters. e

For Regions 3 and 4, drought was a major focus /-l=kdet s
of how we presented information and data. S oA




Minnesota Climate & Health Program
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Emergency Management: Frontline Experts




Need Climate Data? You got it!

12/9/2019 Optional Tagline Goes Here | mn.gov/websiteur 6



The Past No Longer Predicts the Future




“| skate to where the

puck is going to be, not
where it has been.”
-Wayne Gretzky



What’s the Big Deal with Climate Data?

Schematic for Global
Atmospheric Model

Horizontal Grid (Latitude-Longitude)

Vertical Grid (Height or Pressure)
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What’s the Big Deal with Climate Data?

A Climate Modeling Timeline
(When Various Components Became Commonly Used)
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Radiative Mon-Linear  Hydrological Sea lce and Atmospheric Aerosols and Biogeochemical
Transfer Fluid Dynamics Cycle Land Surface Chemistry Vegetation Cycles and Carbon
Energy Balance Models Atmosphere-Ocean General Circulation Models Earth System Models
Image from Fourth NCA, Vol 1.
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“What gets measured gets
managed.”

- Peter Drucker, management guru




MN HSEM Climate Data Profiles

6 profiles for each HSEM region
For use in:
e State All Hazard Mitigation Plan
e Other emergency-related plans
e Engaging partners in local planning

* Factoring into exercises Planning for Climate & Health Impacts
2 = in Northwest Minnesota
* £, &
: Hsm, Minnesota @ Emergency Management Considerations for HSEM Region 3
Division of Homeland Security
and Publshed by the Mamascta Clmate & Health Program is Augest 2015
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MN HSEM Climate Data Profiles

ABO

EXTREME WEATHER IS A FAMILIAR CONCERN
FOR MINNESOTANS

‘While experience has helped Minnesotans adapt to
historical weather patterns, climate change trends are
pushing us to adapt even further to weather patterns and
extreme events that pose major threats to our health,
homes, environment, and livelihood. Over 50 years of storm
data on record document that Minnesota has experienced
an increase in the number and strength of weather-related
natural disasters, particularly those related to rising
temperatures and heavy downpours. These events cost
our state millions in property loss, damaged infrastructure,
disrupted business, medical care and support services, and
put residents and responders at risk. Understanding how
our weather is changing now and into the future will help
planners and decision-makers in emergency management
and supporting fields extend our progress in climate
adaptation and lead to more resilient communities.

CLIMATE PROJECTION DATA AS ATOOL

Climate projections can help us prepare for the future.
These data result from highly sophisticated global climate
models and provide a general idea of trends in temperature
and precipitation many decades into the future at ever-
increasing time and spatial scales. Like every dataset, there
are limitations to our understanding and application of

the information to real-life decision-making. Yet despite
limitations, climate projecticn data offer a crucial glimpse
into our potentizl futures, and allow us to start considering
the best way 1o allocate our preparedness dollars and
management resources to reduce the severe impacts of
extreme weather

THE REGIO

PROFILE

PUTTING CLIMATE CHANGE INTO CONTEXT

Sometimes, climate change and extreme weather events
and the impact on our communities appear distant and
abstract. That is why the Minnesota Department of Health's
Minnesota Climate & Health Program teamed up with

state and local emergency management and preparedness
professionals as well as state climatologists to develop

a custom climate profile for each of the six Homeland
Security and Emergency Management (HSEM) regions
across the state. Each regional profile includes a description
of climata change trends along with a summary of climate
projection data to illustrate these trends. Regional climate
data are presented alongside population projection data,

as it's important to consider both our climate future and
population future as we plan to minimize risk and build
resilience against climate impacts.

Additionally, each regional profile provides a local case
study, a “focusing event,” to illustrate the links between
extreme weather and natural disasters and what climate
projection data can (and cannot) signify for similar events
in the future. Each case study features a recent natural
disaster that impacted the HSEM region and provides

a comparison between temperature and precipitation
measures related to that event alongside historical baseline
trends and future projection estimates. Taken together, the
six HSEM regicnal profiles provide an extensive overview
of climate change trends for Minnesota and describe

the potential impact of these trends for emergency
management and preparedness professionals and their
partners.

FOR MORE INFORMATION

A long form report, including all six profiles, individua!
county data, and a more comprehensive description of
climate change trends and supporting research will be
available at:

Minnesota Climate & Health Planning Tools & Data
(www. heaith.state.mn.us/divs/climatechange/data. htmi]

EGION 3 OVERVIEW

REGION 3: Northwest Minnesota

COUNTIES
= Becker = Mahnomen
+ Beltrami = Marshall
= Clay = Norman
= Clearwater = Pennington
= Hubbard = Polk
= Kittson = Red Lake

+ Lake of the Wioeds = Reseau

Heather Winkleblack
218-766-2301
heatherwinkleblack@state.mn.us

HSEM REGIONAL PROGRAM COORDINATOR:

MINNESOTA CLIMATE & POPULATION TREND

OUR KNOWLEDGE OF CLIMATE CHANGE 15
EXPANDING RAPIDLY

Climate records show that across the Midwest and here

in Minnesota we are experiencing an increase in warmer,
wetter conditions as well as an increase in extreme weather
events and related natural disasters. Experts expect these
conditicns to continue well into the future. By mid-century,
Minnesotans can expect much warmer winters, more
severe summer heat waves, a higher frequency of very
heavy rain events and a higher frequency of late growing
season drought conditions.

Many communities in Minnesota rely on economies

rooted in agriculture and outdoor recreation, such as
wintertime tourism, including snowmabiling, ice fishing,
and skiing. Future climate conditions may stress agricultural
econcmies by delaying planting and fieldwork, increasing
disease and pest pressure, and reducing crop yields due to
cycles of flooding and dry spells. Rapidly warming winter
temperatures will turn snowfall into rain and reduce

the depth and timing of lake ice cover, affecting winter
recreation.

Extreme rainfall events will increase floed risk, particularty
in floodplain areas, disrupting transportation and utility
service, and damaging property and infrastructure. In
addition, surface runoff may lead to scil erosion, lake
pollution, and reduced drinking water quality. Nutrient
runoff in particular, along with warmer temperatures, are
likely to contribute to a larger occurrence of harmful algal
blooms on waters, many valued for recreation. Changing
climate conditions are likely to strain the viability of
native species, including popular recreational fish, invite
encroachment by invasive species, and increase the
geographic range and types of ticks and mosquitoes.

Some of these trends are evident in the current climate
projection data that are available. However, because these
data are often averaged or summarized for large areas
over large time periods, they can mask the local peaks in
temperature and predipitation that can trigger disasters.
Until more finely-scaled climate projection data become
available 1o Minnesota planners and decision-makers, the
current data still remain useful for exploring the future
ahead and establishing a baseline understanding of what
our weather challenges may be moving forward.



MN HSEM Climate Data Profiles

REGION 3 CLIMATE PROFILE

Use the following information on temperature, precipitation, and vulnerable
populations to help plan for future weather-reloted incidents.

TEMPERATURE

There has been an increase in winter and summer temperatures. Our average winter lows are rising rapidly, and our
coldest days of winter are now warmer than we have ever recorded. In fact, Minnesota winters are warming nearly 13
times faster than our summers. The continued rise in winter temperatures will result in less snow pack, which will increase
chances for grassland/wildfires as well as drought. The warmer winter temperatures will also have major consequences
for our ecosystems, including native and invasive species, whose growth, migration, and reproduction are tied to climate
cues. The increase in Lyme disease across Minnesota is also likely influenced in part by the loss of our historical winters,
due to a longer life-cycle period for ticks. Freeze-thaw cycles are likely to increase as well, damaging roads, power lines,
and causing hazardous travel conditions. By mid-century our average summer highs will also see a substantial rise, coupled
with an increase in more severe, prolonged heat waves that can contribute to drought and wildfires and pose a serious
health threat, particularly to children and seniors. Here are temperature trends for HSEM Region 3:

a Average Summer Maximum Average Winter Minimum

i Temperature for HSEM Region 3 Temperature for HSEM Region 3

b 15981-2010 2050-2075 Change B i 1951-2010 2050-2075 Change
786 °F 86.0 °F +74°F -0.8°F 94°F +10.2°F

PRECIPITATION

There has been an increase in total average as well as heavy precipitation events, with longer periods of intervening
dry spells. Our histerical rainfall patterns have changed substantially, giving rise to larger, meore frequent heavy downpours.
Minnesota’s high-density rain gauge netweork has captured a nearly four-fold increase in “mega-rain™ events just since

the year 2000, compared to the previous three decades. Extreme rainfall events increase the probability of disaster-leve
flooding. However, there is also an increased probability that by mid-century heavy downpours will be separated in time
by longer dry spells, particularly during the late growing season. Ower the past century, the Midwest hasn't experienced

a significant change in drought duration. However, the average number of days without precipitation is projected to
increase in the future, leading Minnesota climate experts to state with moderate-te-high confidence that drought severity,
coverage, and durgtion are likely to increase in the state. Modeling future precipitation amounts and patterns is less
straight-forward compared to temperature. Some climate models do 2 better job than others representing rainfall for the
Midwest, and available data sources only provide average estimates on a monthly scale, masking the spikes in extremes
that trigger floed and drought disasters. Trend data provided here for HSEM Region 3 are summarized for early summer,
when histerically Minnesota receives most of its rainfall, and for early fall when rainfall scarcity may threaten crop harvests

and local agricultural economies:
Average Early Summer Average Early Fall
Precipitation for HSEM Region 3 Precipitation for HSEM Region 3
1851-2010 2050-2075 Change

1981-2010 | 2050-2075 Change
3.8" 43" +0.5" 24" 1" -0.3"

VULMNERABLE POPULATIONS

There has been an increase in the older adult population. Extreme weather events cause a range of health impacts
and disruptions that vary across population groups. The vulnerability of a group is a function of its sensitivity to a hazard,
exposure to risks, and capacity for responding or coping with the impacts. Children and older adults are often identified as

groups vulnerable to climate change threats, incduding extreme weather and natural disasters. For example, physiologically
these groups have a lower capacity to tolerate extreme heat and are often dependent on others for transportation to
cooling centers. These groups are also often critically dependent on others during a disaster, such as needing help to
evacuate during a flood or wildfire, or to find zlternative housing if displaced. Planning for the specific needs of vulnerable
populations strengthens local efforts to reduce the impact of extreme weather-related events. Population trend data
provided here for HSEM Region 3 are intended to highlight the changes in two key demographic groups for the region,

but planners and managers should also consider future changes in other populations of concern, such as those with low
incomes, immigrant groups, indigenous peoples, persons with disabilities, or vulnerable occupatienal groups (such as

outdoor workers):
Childhood Population (0-14) Projection Elder Population (65+) Projection
Estimates for HSEM Region 3 Estimates for HSEM Region 3
2015 2050 Change 2015 2050 Change
52,279 48,610 -T% 46,182 64,968 41%

REGION 3 CASE STUDY

The following case study is intended to illustrate the links between climate and weather and natural disasters. The case
study demonstrates how a previous weather-related event (i.e., severe drought) impacted important economic drivers,
environmental resources, and populaticn health. Then, the Climate Projection Data section compares weather data from
the case study with baseline and projected weather data to show the possibilities of future disaster events. This case study
highlights the relevancy of climate projection data for understanding future climate and weather risks in Minnesota.

EVENT: DROUGHT Fall 2011 precipitation totals ranked among the driest fall seasons on record. As a
result, Minnesota was on the northern edge of a devastating drought that impacted
much of the Midwest during the 2012 growing season. To enable disaster relief

DATE: 2012 support, the federal government through the U.S. Department of Agriculture [USDA),
declared 75 MN counties disaster argas, mainly in northwest and far southeast
Minnesota. Conditions for the drought evolved over many months.

Nearly every Minnasota Signs of spring appeared Precipitation totals were the B3% of Minnesota's

county was undergoing 3-4 weeks earlier than lowest on record, a "flash landscape was undergoing

some level of drought. average. drought” was declared. extreme drought.
OCTOBER 2011 MARCH 2012 JuLy 2012 NOVEMBER 2012
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Region 1: 2007 Flood
Region 2: 2011 Wildfire

Region 3: 2012 Drought
Region 4: 1988 Drought

Region 5: 2013 Ice Storm

Region 6: 2011 Extreme Heat

Source: Homeland Security and Emergency Management
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REGION 3 CASE STUDY: KEY IM TS

it is nearly impossible to capture all the various impacts from a natural disaster. These impacts broadly include costly
infrastructure damage, disrupted utility service, prolonged work and school absences, acute physical injury, and persistent
strains on mental health, on scales ranging from the community to the household to the individual.

The extensive damage experienced by Minnesota from the 2012 drought is difficult to captuge in a single cost estimate.
Considered the most extensive drought to impact the U.S. since the 1930s, the 2012 dr htYas estimated to have cost
affected states together approximately 33 billion dollars, including revenue loss from cr: ilu Y

The following are just a few examples of the adverse impacts on HSEM Regi@ muWities from the 2012 drought:

AGRICULTURE LOSSES: Crop yields in Northwest
and Southwest Minnesota were 10-20 percent bel
expected yields.

WATER LEVELS: Water levels
hot weather. Unusually wa;
were 3lso deemed respffisible
ic S) and Minnesota
esources (MNDNR) reported
extremely loWy stream discharge values in late
September, in®ome cases approaching the lowest on
record.

WILDFIRE: Numerous wildfires emerged in part from
widespread drought conditions, including eight fires

in Roseau County and an especially large fire near Red
Lake. At least 16 local fire departments and state and
federal fire crews were mobilized to fight the fires, yet at
least 55,000 acres were burned and 2 number of homes
and outbuildings were lost.

T SUSPENSION: To safeguard water
avawebility, the MNDNR suspended 16 surface water
appropriation permits across the state, including a
mining operation, golf courses, a sugar processing plant,
and other public and private sector entities. By the end
of October, roughly 50 surface water appropriation
permits had been suspended by the MNDNR.

DEPLETED WELL WATER: A number of complaints
were filed with the state when private wells went

dry. Neighboring production wells were suspected of
amplifying the problems related to the drought.

STRICTER REGULATIONS: For the first time,
Minnesota state regulators plan to experiment with
stricter rules that will require some local communities to
allocate water.

e modu extrumal
dreugh —ud et i
135 4 o e 2
o [ » = ard
490 ase 2 e above

U.S. Drought Conditions for September 2012 based on Palmer Z Index (NOAA, 2012)

“ The 2012 drought was estimated to have
cost affected states together approximately

33 billion dollars, including revenue loss from

crop failure.

Bottom left: Dry cattle pasture (Seth Perlman,

Top: Farm fields {Mark Steil, 2012)

Bottom right: Dry well (Mark

4

> 2012)
), 2012)



SE STUDY: KEY IM

tis nearly impossible to capture all the various impacts from 2 natural disaster. These impacts broadly indude costly

infrastructure damage, disrupted utility service, prolonged work and school abzences, acute physical injury, and persistent
strains on mental health, on scales ranging from the community to the houszhold to the individual.

The extensive damage experienced by Minnesota from the 2012 drought is difficult to capture in a single cost estimate.
Considered the most extensive drought to impact the U5, since the 1330s, the 2012 drought was estimated to have cost
affected states together approximately 33 billion dollars, including revenue loss from crop failure.

Example drought impacts:

.
The following are just a few examples of the adverse impacts on HSEM Region 3 communities from the 2012 drought: ° E CO n O I I I I C I O S S e S’ C ro p a n d fo re Sts
AGRICULTURE LOSSES: Crop yizlds in Northwest PERMIT SUSPENSION: To safeguard water
and Southwest Minnesota were 10-20 percent below availability, the MMNDMNR suspended 16 surface water
expected yields. appropriation permits across the state, including a Y A d
mining operation, golf courses, a sugar processing plant, Ve rS e I I l e n a e a Syl I I p O l I | S
WATER LEVELS: Wzter lavels fell in responz= to dry, and other public and private sector entities. By the end
hot weather. Unusually warm lake water temperatures of October, roughly 50 surface water appropriation
were 3lso deemed responsible for some fish kills. permits had been suspended by the MMNDNR.
The U.5. Geological Survey (USGS) and Minnesota
Department of Natural Resources (MNDNR| reported DEPLETED WELL WATER: A number of complaints ° L °
extremely low stream discharge values inlate were filed with the state when private wells went ® S I g n Ifl Ca n t d ro p I n Wa te r I eve I S
September, in some cases approaching the lowest on dry. Neighboring production wells were suspected of V4
record. amplifying the problems related to the drought.
.
WILDFIRE: Numerous wildfires emerged in part from  STRICTER REGULATIONS: For the first time, p e r m Its S u S p e n d e d We I I S r u n d ry
wideszpread drought conditions, including eight fires Minnesota state regulators plan to experiment with 4
in Roseau County and an especially large fire near Red stricter rules that will require some local communities to
Lake. At least 16 local fire departments and state and allocate water.
federal fire crews were mobilized to fight the fires, yet at
least 55,000 acres were burned and a number of homes o L)
and outbuildings were lost. [ ] I ncreased WI Idfl res
REGION 4 CASE STUDY: KEY IMPA
[ J

Power, transportation disruptions

It is nearly impossible to capture all the various impacts from a natural disaster. These impacts broadly indude costly

infrastructure damage, disrupted utility service, prolonged work and school absences, acute physical injury, and persistent
strains on mental health, on scales ranging from the community to the househeld to the individual. The extensive damage
associated with the 1988 drought and extreme heat is difficult to capture in a single cost estimate. Crop loss revenue alone

was estimated at 51.2 billicn.

The following are just a few examples of the adverse impacts on HSEM Region 4 communities and others from the 1988

drought and extreme heat:

ECONOMIC LOSSES: The most devastating impacts
of the drought were felt by the state’s agriculture
community with many farmers losing most, if not all,

of their typical harvest. Other sectors, like the forest
products industry, were also hit hard. Of 66,000 trees
planted across the state from 1987-1988, 47% were
adversely impacted. Eighty percent of the estimated 3.5
million Christmas trees planted in 1987-1988 were lost
and many thousands of mature trees, costly to replace,
in both forested and urban areas were lost due to lack of
maoisture.

POWER & TRANSPORTATION DISRUPTION:
Due to issues of high water temperatures and reduced
stream flow, cooling capacity was compromised at
power plants. At least one power plant suffered periodic
service disruptions, requiring external purchase of
electrical power with the cost passed on to customers.
‘Water levels dropped so low in areas along the
Mississippi River that barge traffic was halted or reduced
to one-way traffic.

DIRECT HEALTH EFFECTS: Measures of solar
radiztion from April through July were 20% above
average. Elevated levels of radiation can lead to acute
and chronic effects on the skin, eyes, and immune
system, including skin cancer and cataracts. Reports

of stress and anxiety were widespread, particularly
among farmers and others whose livelihoods are tied to
agriculture.

STRICTER REGULATIONS: Surface water irrigation
permits were suspended in 13 watersheds. Sprinkling
bans went into effect for Minneapolis, 5t. Paul, and
other communities across the state.

DEPLETED WELL WATER: Groundwater levels
throughout the state reached new record lows. There
were numerous reports of well interference when wells
fail to produce adequate water. A community near 5t
Cloud had their wells go dry, and it was recommended
that the community connect into the city’s water supply
system to ensure reliability of long-term source water.

Key Takeaway: Need
information systems or

channels to communicate

local impacts
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LIMATE PROJECTION

Following are visual representations of climate projection data for Region 3. Data for all counties included in Region 3
were averaged to derive regional estimates. {Data for individual counties are avzilable in the long-form report.) The graphs
below compare future temperature and precipitation projection data (in yellow) with a historical dimate baseline (in blue)
and climate measures from the regional case study event (in green). Because preceding conditions can influence a disaster
event, data from January through September are provided to underscore the cumulative growth of peak drought.

. Historical: 1981- 2010

LEGEND . Case Study: 2012 drought

Projected: 2050- 2074

Maximum Temperature
Trend comparison to 2012 drought data

aa

]

January February il August Septernber
Historical 143 216 34.4 523 § 758 80.6 75.4 58.6
Case Study 24.4 282 45.3 56.5 69.4 78.2 85.6 75.7 70.8
Projected 223 25.8 417 58.2 726 221 B85 374 76.0

oors/ 8

Minimum Temperature
Trend comparison to 2012 drought data

s -

Historical -5.5 A 13.7 9.7 420 523 56.6 544 443
Case Study 6.4 . 279 32.8 436 52.7 60.7 52.0 416
Projected 4. . 216 35.5 473 58.1 59.7 61.8 518

Total Precipitation
Trend comparison to 2012 drought data

58
as
a0 /A
as

Historical 0.7 0.5 . 3
Case Study 035 0.6 17 - . 3.2
Projected 08 0.7 10 N T 483




MN HSEM Climate Data Profiles

MINIMIZE RI

& BUILD RESILI

CLIMATE DATA EXPERTS expect that future dimate
concitions aonoss the Micwest will continue to change and
affisct our enveronment, sconceny, snd public health. Swch
concitions are projectsd to lesd to 8 higher frequency of
Iabe prowing s=ason drought conditions, ekevebed winter
temperstures with reduced snowpack, prolonged high hest
days, and extended periods of low rainfall. For the 2011
Extreme Heat Wave, macmum and minsmwm t=mpemtunes
Tor July, when the hest wave peskbsd, wene wel Bbove
baseline valses. Mid-century climate estimates indimte that
EVETAEE SUMMer mekimum and minimum temperstures

for Begion § counties will be spprocimately §-5°F warmer
than historical trends. As averge temperatures increase,
the likefihood of mone frequent extremes also incresses
Currently, the primany respanse to protecting cursehes
from the stress of high outdoor heat is to remasin in sir-
conditioned indoor spaces.

However, this reliance comes at & cost, partiosiary

to Reguon & commuwnrbes where much of the state's
popuiation i concentrated. Owver 58% of housing units

in the Twin Cities mebro region have some form of
sir-conditioning. The addition of schoals, businesses,
entertamment venues, and other cooled buildings puts &
hefty strain on the region’s enesgy grid during prolongsd
pericds of extreme heat, and this strain is projected to
increase more in Region & counties than any other region
of the state The conssquences go beyond rising whility
costs to residesnts, which may besd some to risk getting &
heat-iliness to evoid unmanageabie bills. Rising secricty
usaze may aiso lesd to power disruption or even prodonged
outages, witich can have further negatie heslth efects.

Anpther conosm i when multiple dsaster events happen
togethes In addi tothe 2011 Extreme Hest Wave,

& lange cluster off July thundersiorms swept through

the metro region bringing 1-2 inch dismeter hail, wind
gusts over 80 mph, and & number of tarnada sightings.
Damege was witespread, induding electricity cutages and
downed power ines. The mast ivbense rain was focused
on the metro ares and dropped L inch of rain in just

over 20 minustes. Region § counties received an svemge
July ruinfall far above historical norms posing a potential
flood risk. When extreme events co-ooour the demands
can overwhelm utiities, demil the power grid, and tax
EMENGENCY MENAEEMENE BNG response resources beyond

“ Climate data is a critical

taol in planning for resilient

communities into the future. ,,

CLIMATE DATA IS A CRITICAL TOOL in planning
for resilient communities into the future. Assessing thrests
from chimists change snd planning effective mitigation

BNd response Smteges & & key slement for emengency
managers and other planners to reduce future sk 1tis
crecial to understand the potentisl impacts of climate
change and the associgted pricrities and vuinersbilites

of communities, including population, the envircnment,
critical infastriscture, and more. Howewver, vulnerability

is & nuanosd conospt snd most effective & sn indiorbor

of risi when planners seek to understand and sddness
wvulnerability as close to the individual level as possible and
in association with a specfic hazard

Far esamiple, in HSEM Region &, populstion projectons
show a sizable increase in chikdren alongside & substantia
increase in seniors. Childnen and senics have a recuosd
physical capacity to adjust to and oope with high hest

and are often partially dependent on others to ensure
their persomal safety and wel-oeing, charscteristics that
oontnbute to increased vulnerbiity. In addition, children
often spend more tme engaged in physical actvity
outdoors, whille s=niors on limited incomes mey stiagsie to
pay for air-condticning. Conscering the impacts of camate
change tovulnembie popalstions is just one esample of
hiws to priciritize mitgEtion and response planning.

CUMATE PROJECTION DATA continwes to improwe
snd should be considered as a priority to sdvance.
Minnesots would benefit from & statewide high-guality
diimate projection dataset that is derved using the
climete and environment feateres unigue to owr state,
similar to datasets deveioped for other states. Meanwiie,
dats from nebonal rescurces, Bke the U.S. Geakogioal
Survey [lUS35) and National Cosanic and Atmospheric
Administration [NCAA). can still provide a powerful input
to regional scenaric-pianning efforts by alowing planners,
mansgers, snd anakysis 8 meaans of “unpacking” genersl
dlimate: change predicticns for the Midwest by looking st
petental manthly fluctuations in coarse precipitation and
temperstune measures for Minnesots and its counties.

Prepare todey for tomonrow s climate hazards. Emargency mansgers, planners, si=cted officials, and the public play 2
critical rale in cresting safe and keattiy communities, espeoally in the face of extreme weather events. There are steps
you can take ta minimize local risi and build mone resilient commanitiss:

BRING EVERYOME TO THE TABLE: Euild an inclusive yet nimbis team to colisctively identity
climate hazsrds and potertial impacts. Be sure to include members of the commaunity; local department
professionals responsitle for buik, netural, and health resources; planning commissioners; faith-based

and cultuml organizations; reseanch cemters; and commercial ong

tions. Including di

perspedives

throughout your process will help support mone equitaile planming eMorts thet best evempe ooss-

funchional resources.

INCORPORATE CLIMATE INTO PLAMMNING: incorporate cimete projection dats #vbo planndng
efforts, such as exeroise soenenios and long-range planning, to comprehensivedy identity future cimets
hazards and pot=ntizl cascading effects. Explore how thess interact with non-cimeate hazsnds in the
Comemumnty, such a5 Bging infrastructure, to understand potentisl ssposure to multiple thrests snd
prioritize sctioes that build the commaunity’s capacity to respand.

OO mem A ties.

CHAMPION CLIMATE & HEALTH: Se a champion for climate and health dats. Seek opportunities
ta learn about thess: deta and inconporate it in your work on an itzrative basis. Support its application

in professional networks snd articulste the need to fund dynamically downscaled climate projaction
datasets for Mimnesaota. Climate dats is & oritical mutti-discipline tool in prosctively planning for nesiisst

JRCES & REFERE

TOOLS & DATA

Cimate ot = Glance: Kationsl Climetic Dats Cember, Mational Dozanic and Atmespheric Administratian
Source for all historicsl and much of the oase study dats presemnted in this profile.

W WL RCoCnooa. govog,”

Minnesots Climete and Heslh Profile Report [FOF], Minnesotn Department of Health

Frofiles historic dimate trends, fubure projections, and likely climate change impacts on the heatth of Minnesotans.
et ww w hoaith sterhe. mn. wsfoivsioimatechonge,focs/mn profi e 200 5_pof

Minnesots Climete Change Vulnersbility Assessment [PDF], Minnesota Department of Health

Asmerces five Climate hamrds and the populstions that ane most vulnerble to the hazards in Minnesate.

et ww w hpalth stete mn.wsfoivsioimatechonge/docs/mn chmvalnreport pof

Minnesots Populstion Projection Data, Minnesots State Demographic Cester

Source for all population projection dats presented in this profile.

rttpsmn. gov/admindemogropiy tate-by-topic/ponurintion- det, sur-projections)’

Source for all cimate projection data presented in this profile.
wiw . g gowcimote_lomdureti_nd/nony/Wewerimsn

fgwer, United States Seclogical Survey
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Climate Projection Data for Minnesota

MN Climate Data
Community of Practice

Mission: to encourage and
enable use of climate projection
data within a collegial,
collaborative environment with
the goal of advancing climate
knowledge and resiliency
actions for Minnesota.

By Ricinator - https://commons.wikimedia.org/w/index.php?curid=61106861



% OF HEALTH

Climate & Health

Home
About Us

Climate & Health in
Minnesota

Agriculture & Food
Security

Air Quality

Diseases Spread by Ticks
& Mosquitoes

Extreme Heat Events
Water Changes

Wellbeing

Resources
Climate & Health Stories

Climate Data Community
of Practice

Planning Tools &
Publications

Climate & Health

Stay Connected!

E3 share This
B Translated Materials

D Get Email Updates

Changes occurring in Minnesota’s climate are affecting our health and wellbeing
and will have even greater impacts in the future. The Minnesota Climate &

Health Program is focused on improving our ability to protect public health and
prevent future harms from climate change.

Check out our Climate & Health Stories! We are sharing the

The latest from

our program!

Climate & Health Impacts:

Climate & Health Overview

Climate changes we are
experiencing here in Minnesota

Amririittiire @ Eand Camnirity

stories of public health professionals integrating climate change
into their work all summer long.

Extreme Heat Events

Extreme Heat Toolkit, maps, and
more

Wiatar Phanmne

Spotlight

MDH staff are integrating
climate and health into their
work! Check out our 2019
Strategic Plan Progress Report

Visit our Climate & Health
YouTube Playlist for
promotional videos and
webinar recordings

Stay Connected
Subscribe to our Climate &
Health e-newsletter to receive
email updates

Questions?
Phone: 651-201-4899

Email: health.climatechange
@state.mn.us




Thank you!

Brenda Hoppe
brenda.hoppe@state.mn.us




