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Preface

Volume | of Il

Purpose Volume Structure

The Marquette Area Climate and Volume I: Stakeholder Engagement and Visual Design Imaging
Health Adaptation Guidebook (the Establishes the communityds concerns and
Guidebook) is the result of a pilot project expressed by community stakeholder groups. Uses current and potential future images of
to build climate adaptive capacity at the vulnerable locations in Marquette and surrounding areas to visualize how the built
local level by integrating public health environment could be redesigned to address these climel@ted public health concerns.

considerations into existing community

. . o Volume II: Policy Recommendatiorisr Enacting Adaptive Built Environment Changes
and climate adaptation planning initiatives.

Though the Guidebook is focused on A comprehensive reference guide for community leaders and technical decision makers
Marquette, the innovative process was describing potential policy tools that could stimulate adaptive community planning and the
developed with the goal to be usable or implementation of the built environment design changes developed in Volume I. Includes
replicable by other communities from healthrelated metrics associated with each policy tool for users to track and evaluate their
small to large, wholly or in part, depending own planning activities.
on their resources and needs. Volume lIl: Prioritizing and Implementing Recommendations

The Guidebook is structured in three Outlines further stakeholder engagement to prioritize the recommendations from Volume I
volumes. Each is intended to stand alone as and establish ownership for implementation. Provides further refined guidance for
a resource but also build upon each other implementing priority policies and built environment design changes.

to provide a detailed accounting of the
process and results.
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Overview

The Marquette Area Climate & Health Adaptation Guidebook (the
Guidebook) is the product of a pilot project demonstrating how local
adaptive capacity can be built to reduce or prevent the health impact
from climate change. The project is novel in the field of climate and
health adaptation in that it utilizes a medisciplinary approach to
conduct stakeholder education and engagement through a health an
equity lens, provides experts and the public an opportunity to establis
their vision of a climate adapted community, and then connects the
and built environment components through policy analysis and
community planning. Although Marquette is the primary audience for
Guidebook, it is intended that the process, some of the results, and
lessons learned can be applied to other communities across the stat:
region.

Being the largest county in Michigan covering 1,873 square miles
land area, and sitting along the shores of Lake Superior, Marquette k
urban, rural, and wilderness settings as shown in Figure 1. Each arei
unique, though not always exclusive, challenges from climate change
as increased extreme precipitation events and periods of drought.
Fortunately, community leaders are addressing many of the issues
through multiple climate adaptation initiatives across varying scales f
the city to Lake Superior watershed level.

Though these plans are extensive in their assessment of
environmental and economic impacts from climate change, a gap we
identified concerning health. This was recognized by community lea
and became a catalyst for their involvement to develop this Guidebot
examines the health impacts from climate change and how built
environment adaptations could address them.
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Miles

Map Source: Marquette County,
Www.co.marquette.mi.us/departments/
planning/

land_use_land_value_and_land_ownership_

maps.php#.W9HYuZNKi70

Fig. 1 Marquette County
Generalized Land Use 2005

Legend
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Project Background

Fig. 2. Centers for Disease Control and Preventi@imate and

Foll owing the CDCO0s Building Res
framework (BRACE), shown in Figure 2, MICHAP is building a ckmate
resilient public health system for Michigan at the state and local levels by
following three main principles: 1. Climate change is recognized as a publi
health issue and is integrated into public health practice, 2. Public health
agencies and stakeholder organizations have the tools, resources and
activities to respond to climate change impacts within existing programs,
and 3. Vulnerable populations are explicitly considered in programs and
policies addressing climate change impacts.

This Guidebook project wwglepart
Climate and Health Adaptation Plan (MDHHS, 2016) to develop, pilot, and
evaluate activities that increase the adaptive capacity of communities to
prevent or reduce the health effects of climate change. Four types of
adaptive strategies were identified in the statele plan and used to frame
the Guidebook development process and its recommendations. Those are
1. Education and inclusion: Ensure diverse stakeholders including
representatives of vulnerable populations and social service providers are
engaged when identifying issues and developing solutions. 2. Landscape
actions: Work with land use and built environment decision makers to
consider the climate and health impacts and benefits of the action. 3. Polic
Coordinate climate adaptation and public health best practices and metrics

Health Program BRACE Framework

Evaluating
Impact and

of Activities

Climate Impacts
and Assessing
Vulnerabilities

mproving Quality

Forecasting O 1

Building Resilience
Against Climate Effects

O 4 Developing and

Implementing a
Climate and Health
Adaptation Plan

Projecting the

Assessing
Public Health
Interventions

fect

by tying them into a communityds eke¢BRAGEfiagrewprk issadigep pragesslai put by thetCPGte s
help states and community health departments address the public
health concerns of climate change in their communities. As part of the

4. Surveillance and tracking: Increase capacity for collection and analysis of

local environmental health and climate related data. Develop local indicatorsc pc g s

for a community to track impacts over time and incorporate into cost/
benefit risk analyses or health impact assessments.

Image source: www.cdc.gov/climateandhealth/BRACE.htm

GReadynStates and Cities Initiative (CRSCI) MICHAP
uses this framework to address climate health concerns in Michigan.


http://www.cdc.gov/climateandhealth/BRACE.htm
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Project Partners

Developing this Guidebook was a collaborative effort requiring diverse perspectives from the technical to local. Thenasledtby the Michigan
Climate and Health Adaptation Program (MICHAP), the Michigan State University (MSU) School of Planning, Design andddqS$icy, and the MSU
Extension (MSUE) program. However, the success of the project was largely dependent upon the existing capacity, knaivedgerkanof several local
groups including the Marquette County Health Department (MCHD) and the Marquette Climate Adaptation Task Force (CATF)hThi®pgocess a
diverse group of stakeholders, including vulnerable populations, had multiple opportunities to indicate their priority idiatat health concerns and a
chance to visualize potential adaptive built environment design changes. That feedback led to four major themes whicintigeiide®yagement and
recommendation development: 1. Vector Awareness, 2. Air Quality, 3. Emergency Response/Extreme Events, and 4. WatessRslated i

MSU School of Planning, Design and Marquette County Health Department Marquette Climate Adaptation Task

Construction and MSU Extension Force

To address the built environment concerns The MCHD is Marquett e d $he CATE ated in Madqudtthiwas aieatbddor i t vy
related to climate change, the Michigan State It works to enrich lives in the community by help local leaders and the public think proactively

University (MSU) School of Planning, Design and preventing disease, promoting healthy lifestyles, about the effects of climate change and develop
Construction (SPDC) offers the Sustainable Built and protecting the environment. Its vision is a strategies that will make the Upper Peninsula
Environment Initiative (SBEI) in partnership with community where people achieve the highest more resilient. The seventeen members are
MSU Extension (MSUE). The SBEI provides quality of life through healthy living by caring for drawn from a diverse group of current and
planning and design assistance to communities themselves, one another and the environment.  former elected and appointed city, township and
within a sustainability framework focused on MCHD worked with the local MSUE office to county leaders, representatives of energy and
resiliency and climate adaptation. The program bring key local representatives from the medical/ industry, university officials and environmental
helps build local consensus and generate physicahealth field and from vulnerable populations into groups. CATF proceeds on the assumption that
design plans to address challenging sustainability the project discussions, as well as contributing its climate change and extreme weather events are

concerns.The partnership allows for an own expertise. occurring and that they will have an impact on
integrated approach to solving complex the local area. Its members help to coordinate
community problems through the diverse ongoing assessments of how climate change will
expertise found within the SPDC along with affect their communities and have a focus on
MSUE®G6s institutes and Extension educators. implantation of recommendations from the

various climate planning initiatives that are
ongoing in the area.
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Climate and Health

Climate change can affect public health in numerous ways. With  Fig. 4. Causal pathway from extreme weather to disease, injury and death

changing temperature and precipitation patterns also come changes to

extreme weather such as increases in heavy precipitation and higher
temperatures. Combined, they can lead directly to several negative health

1
impacts including injury, waterborne diseases and heat related illnesses. r----'-----I

Indirectly, health can be impacted by increases in drought, flooding, e N RESPIRATORY
wildfires, expansion of vector borne disease habitats and more, as shown & Storms SYNDROME
in Figure 3. Extreme weather caused by climate change is especially ’ %@’%‘V
impactful to the health of vulnerable populations. Figure 4 summarizes e

how the changes in precipitation patterns and extreme weather can
directly and indirectly lead to several negative health outcomes.

51% of
Injuries, fatalities, Asthma, WATER-BORNE
mental health impacts cardiovascular disease
- OUTBREAKS
Water Infrastructure e Mmiemmmm
Severe L Contamination Damage FvEte
Weather Pollution
Heat-related illness I
) te VO & l----------
and death, 1 Ry
cardiovascular failure G ;h;g:: Extrerne weather &
Prsme Ecology osegialed ° 159 DEATHS
200 from Superstorm Sandy in
DEATHS .Uu October 2012 °
f 3
in the last two years Water Borne Injury & Death
g lllness
Increasing
Allergens Respiratory
allergies, asthma
Above SouAmerican Public Health Associati-aomd (2012),
medi a/ mul ti medi a-£1 h fhrahgaenagpeli ieycostiaeh alwt h
Water and Food Water Souraessed in the graphic from top to bottom and 1| e
Supply Impacts  Quality Impacts https:// www. cdc.gov/ mmwr/ preview/ mmwrhtml/ mm5727a2.
https:// www.ncbi.nlm.nih.gov/pmc/articles/ PMC14467
www. ncdc.noaa.gov/biR2Dil8ns/ events/ US/ 1980
M tition Choler'a,‘ ) www. ncdc.noaa.gov/ biR2bil8ns/ events/ US/ 1980
3 s cryptosporidiosis,
diarrheal disease campylobacter, leptospirosis, Left | mage Gomtrers for Disease Control and Prevention
harmful algal blooms climateandheal th/effects/default.htm

Fig. 3. Climate related health outcomes causal pathway diagram
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A Changing Climate in the Marguette Area

Compared to average temperature and
precipitation levels of the early to mi2iOth
century, the Midwest region and Michigan
have both warmed and received more
precipitation overall as shown in Figures 5
and 6.

Marquetteds cl i mat e
similar though not completely identical
changes. Residents are experiencing higher

© (°F)
>1.5

[
a

_ ! I 10to1.5
overall temperatures, with most dramatic []05t01.0
increases occurring in the winter, as [ ]00t005

displayed in Table 1. However, unlike most of
the region Marquette has seen decreased
levels of annual precipitation driven primarily
by drier springs and summers as shown in
Table 2.

Fig. 5. Midwest temperature changes, 12912 average com-
pared to the 19011960 average.

At the same time the Great Lakes region
has experienced more frequent and intense
extreme weather events like heavy rains and
periods of drought (Great Lakes Integrated
Sciences and Assessments (GLISA), n.d.).
Those events have contributed to damaging
infrastructure and impacting health. Examples
include: floods impacting roads and water

B 10to 15

treatment plants; wildfires cutting off power []5t010
and access to services; cold snaps freezing [ J0to5
[ 1-5t00

pipes; stream and beach contamination from
storm water runoff; and diminishing aquifer
recharge leading to water shortage.

Fig. 6. Midwest annual total precipitation changes, T3HP
average compared to the 1941960 average.

Baraga, Dickinson, Gogebic, Houghton,

and Ontonagon Counties.
climate data source : GLISA,

Iron, Keweenaw, Marquette, Menomineq,

Table 1: Changel| in
Temperature frofm 1¢
2017 (AF ) in West
Mi chi gan
Annual +2. 7
Wi nt er +3.9
Spring +2.5
Summer +2. 1
Fal l +2.5
Western Upper Peninsula includes:
Baraga, Dickinson, Gogebic, Houghton,
Iron, Keweenaw, Marquette, Menominee,
and Ontonagon Counties.
climate data source : GLISA,
http://glisa.umich.edu/division/mi01
Table 2: Changel| in
Precipitation fjJrom
2017 in Western| Upj
Mi chi gan

i n. %
Annual 0.4 -1. 21
Wi nt er +0.]10. 11
Spring -0. -4 . 95
Summer 1. 4-15.0
Fal l +1.]114. 95
Western Upper Peninsula includes:

http://glisa.umich.edu/division/mi01



http://glisa.umich.edu/division/mi01
http://glisa.umich.edu/division/mi01
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Vulnerability and Readiness of the Margquette Area

Climate vulnerability is a
measure of a col
being negatively impacted by clim:
change. The degree to which it is
vulnerable depends on three .
variables, as shown in Figure 7.
Exposure is the severity and types
changes to an al
Marquetteds i s
previous page. Sensitivity considel
the population and their health anc

* Areaimpacted by
climate hazard(s)

*  Severity of
climate hazard(s)

Frequency of
climate hazards

Vulnerability

¢  Household & community

characteristics

other physical

*  Mobilizable response
resources

living conditions. Adaptive capacit
the expertise, plans, programs, or
resources a community has in place
to prevent or reduce negative

* |nformation, skills &
communication

¢ Quality of housing and

*  Functionality of,
access to services
& utilities

Mar quet t e dadapbdve cagatity n g
was a key indicator of community
readiness to take on this project.

systems

Marquette is unique in comparison to other
communities of its size, and even those much
larger, in terms of the number and sophistication
of climate adaptation activities already under way
and the breadth of stakeholders who are
participating. Climate plans have been created
and are being implemented for the Lake Superior
Watershed (Superior Watershed Partnership,
2012) Marquette County (Superior Watershed

* |nstitutional and social

capital

Fig. 7. Components of Climate Vulnerability

Source: Trundle & Mcevoy, 202Bww.researchgate.net/publication/

283243489 Greater_Port_Vila_Climate_Vulnerability Assessmefull_Report

Partnership, 2013) and the City of Marquette
(MSUE & MSUSPDC, 2013). Groups such as
CATF and the Superior Watershed Partnership &

Land Trust (SWP) have been instrumental in

impacts. laying the foundation of climate change awareness
In Marquette the groups Table 3ecSmombc Vul neralil it yNdupdersi@pding while also building a broad
. . . (from U.S. Census 2016 est|] mat e spetwork.
considered particularly sensitive
i i i Marquet|state of Along with d trated health related
include the aging, young children, Coun(t%) [Michi(gap ong with demonstrated heaith refate
those in poverty, the homeless, Age under § yr4.8 5 8 vulnerabilities, Marquette was selected due to
those without access to health care Age 65 yrs. and.ooveér 16. 2 that existing adaptive capacity. With assessments
or other essential services. people Popul ation [in 1Povwerty 15. 8 of the environment and infrastructure completed
ith chronic di d’ P tpl Elevated Rates of Chr oimifc He aanhd dtceSsamldcaltexpertisg, this project focused
WIth chronic diseases and menta Mar quette County vs. Michipan (fragqm Behavioral . Ri sk
stress. and sociallv isolated Factor Butrwmel/www. mi)xhigan]gov/ b(l)nfcbé“ldmg I’e%.tlonghlp% with qunerabIe
AN y _ Disability 30. 3 25. 2 populations and exploring the complex
individuals and towns. Table 3listsa A sThma (sci[11)14. 6 10.9 connections between climate, health, and the
subset of key soci@conomic and Asthma (Evdr) 26. 3% 15. 9 built environment. This Guidebook supplements
health related indicators of Obesity 36.5 31.1 the existing adaptation efforts by recommending
vulnerability for Marquette County Arthritis 34.8 31.1 policies and metrics that are supportive of health
compared to the rest of the state. *significantly elevated as well as economic and environmental goals.
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http://www.michigan.gov/brfs
http://www.researchgate.net/publication/%20283243489_Greater_Port_Vila_Climate_Vulnerability_Assessment_-_Full_Report
http://www.researchgate.net/publication/%20283243489_Greater_Port_Vila_Climate_Vulnerability_Assessment_-_Full_Report
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Adaptation

What is adaptation and how do we use it to
build resilience?

Definitiord Actions that build the capacity of the
community to address and interrupt climate change
from i mpacting peopleds health.

Examples of adaptive actions from MICHAP Strategic Plan
Update: 2012022:

Education and inclusion: Develop communication
plans and messaging about community wide
resources and protective personal behaviors that
particularly target those most vulnerable.

Landscape and built environment:  Promote land
use and infrastructure solutions that sustainably
address climate impacts while also benefiting
community health.

Policy: Coordinate adaptations with ongoing
community development and public health activities
by tying them into the communityds existing
decisionmaking processes such as the master plan
or health improvement plan.

Survelllance and Tracking: Increase capacity for
collection, analysis, and sharing of environmental
and health related data.

Adaptation planning allows the community to
strategically address the climate concerns of the

community in a measured and collaborative Green Infrastructure and low impact development are landscape and built environment adaptations that can be used

manner. to build resilience. This poster was presented to the community at the kickoff meeting in November 2017.
Source: Amal Shabaan, PhD Student, MSU SPDC, adapted from the City of Philadelphia Green Streets Design Manual
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