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What we’ll talk about

• Background

• Why Research Agenda

• Knowledge Synthesis

• Research Agenda

• Climate Research in Education



Midwest Region

https://www.touropia.com/midwest-states-map/



MCC Projects Connecting, amplifying, filling gaps, and building capacity

Midwest Climate Research Agenda
Bridging the gap between research & practice

Educator Community of Practice
Connecting, sharing resources, and preparing future leaders

Student Sustainability Conference
Bringing together undergraduate students across campuses to 

discuss and develop climate action

Climate Ambassadors
Connecting the scientific community to decision-makers and 

building capacity for greater engagement

Climate Asset Map
Leveraging successes and sharing resources

Tracking Climate Commitments
Supporting ambitious, science-informed 

mitigation and adaptation targets
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Acknowledging Georgia Climate Project



Why a Research Agenda?

• Prioritize research needs

• Align research with needs of different stakeholders 
outside academia

• Targeted research have potential to inform policy



Increase in Research Agenda Projects



Researchers Practitioners

Midwest Climate Collaborative: Research Agenda



MCC Research 
Agenda: 
Objectives

• Develop a climate research 
agenda focused on strategies 
that can inform climate 
mitigation and adaptation in the 
Midwest in the next 10 years.

• Identify immediate and long-
term climate research questions 
(~ 40-50 key questions)



Midwest Region: National Climate 
Assessment Report

Different or Complimentary



Project Working Group

Web-based question 

solicitation

Invite additional 

stakeholders

Workshop
Generate key climate 

questions

Knowledge synthesis

Collaborative research process:
Phase one



Project Working Group

Web-based question 

solicitation

Invite additional 

stakeholders

Workshop
Generate key climate 

questions

Knowledge synthesis

Collaborative research process: 
Phase two



Project Working Group: 

• Circulate question solicitation portal

• Synthesize/filter web feedback

• Identify workshop participants

• Participate in workshop

• Synthesize & decide final research questions (~40 questions)

• Contribute to writing paper



Knowledge Synthesis

Medline, Scopus, Web of Science

Databases

climate AND (change OR adaptation 

OR mitigation OR vulnerability OR 

resilience OR drought OR 

temperature OR rainfall OR flood) 

AND (Midwest OR Missouri OR 

“South Dakota” OR Wisconsin OR 

“North Dakota” OR Kansas OR 

Nebraska OR Illinois OR Iowa OR 

Minnesota OR Indiana OR Ohio OR 

Michigan)

Search String



Selection Criteria

Criteria Decision

Predefined keywords exist as part of title, 

keyword, abstract or body of paper

Include

Study includes any words synonymous to 

predefined keywords

Include

Study is published in peer review journal Include

Study is published in English Include

Geographic scope of study includes any of the 

twelve states in the Midwest

Include

If study includes a combination of Midwest 

states and other US regions 

Include

Study covers any of the following categories: 

Agriculture, biodiversity, infrastructure, 

ecosystem, transportation, human health, and 

community

Include

Study does not cover any of the following 

categories: Agriculture, biodiversity, 

infrastructure, ecosystem, transportation, 

human health, and community

Exclude

Study duplicated in search Exclude

Study published before 2018 Exclude

Article is a systematic review Exclude



Knowledge Synthesis
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533 

Conflicts

470 
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is Nitrous oxide and leaching

Hydrology and nutrient loss

Pest management

Atrazine & estrone

Groundwater

Nitrogen loads

Phosphorus load

Cover crops

Switchgrass

Crop loss

Poultry

Corn yield

Maple Syrup

Wheat production

Vavilov Barley

Ammonia

Soil

Water use,irrigation

Soil carbon sequestration

Viticulture

Irrigation

Maize

Crop yields

Soil carbon sequestration

Soil temperature

Atrazine

Dairy production

Wheat

Lentil

Nitrogen non-point source pollution

Agriculture

Forested Riparian Buffers

Nutrient loads in a Great Lakes watershed

Forest Tent Caterpillar(FTC)

Kirtland's Warbler

Insectivorous tree swallow

Watersheds

Salamanders

Drosophila species

Soil fungal communities

Turtles (Cheldra serpentina)

Cooper's hawks (Accipiter cooperii)

Wetland

Common snapping turtle

Freshwater fish

Forested riparian buffers

Ectomycorrhizal fungal community in temperate & 

boreal host species

Native Prairie Soil Microbiome

Ticks

Emerald ash borer (Invasive beetle)

Walleye

Lake Erie

Tree Swallow

Northern bobwhite

Emerald Ash Borer

Prairie grass

Boreal peatland plant

Phytoplankton

Boreal peatland

Butterlflies

Snail

Non-native insect (larch casebearer)

Sphagnum

Watershed

Open top chambers in taller plant communities

Ticks

Lake ice phenology

Watershed

Peat

Epichloe and non-epichloids

Butterfly

Water resources

Juglans spp. (Walnuts)

Betula papyrifera (Paper Birch)

Biodiversity & Ecosystems

Pre term births (PTB)

Community-Based participatory research

Epistaxis

Asthma

Chronic bronchitis risk in women

Indiana communities

Public health impacts

Dysphoria

Heat vulnerability

Heat-related illness

Patients & Physicians

Human vulnerability

Human health

Heat vulnerability

Human Health

Trees

Boreal tree species

Bark Beetle

Soil respiration

Minnesota pine ecosystem

Pine forests

Forests

Forest

Flood attenuation

Energy

Energy demand and supply

Oil and gas wells

Electric utility

Electrical grid

Heavy precipitation

Transportation & Infrastructure

Some of the research topics include…



Web-based question solicitation

• What research question, if answered, would substantially advance our 
understanding of climate impacts and solutions across diverse sectors 
and populations in the US Midwest?

• What question, if answered, will help you do the climate action work 
you need to do?



Working Group 

• Arleigh Truesdale, Northwestern 
University

• Christopher Weatherly, Washington 
University in St. Louis

• Isabel Azpiroz, Northwestern 
University

• Jabbar Wesley, Spire Energy

• Karen Petersen, The Nature 
Conservancy

• Luz Rooney, Climate Reality

• Mike McMahon, Northwestern 
University

• Mikhaila Calice, UW-Madison

• Pati Vitt, Lake County Forest 
Preserves

• Paula Scholl, Sargent & Lundy (Rtd)

• Abigail Aderonmu-Omunu, 
Washington University in St. Louis



Connecting for collaboration



Where did questions come from?

• Indiana

• Iowa

• Kansas

• Minnesota

• North Dakota

• Ohio

• South Dakota

• Virginia

• Washington 

State

• Education

• Local 

Government

• Non-Profit

• Private Sector

• State/Regional 

Government

• Advocacy

• Agriculture

• Built 

Environment

• Business 

Development

• Community

• Conservation

• Elected Official

• Energy

• Financial 

Services

• Healthcare

• Higher Ed

• K-12

• Transportation



Research Agenda in Numbers 
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Over 200 questions

11 Working Group Members

1 Virtual Workshop over 2 days 



Climate Change & Education



Education & Curriculum



Climate Change Education & Workforce 
Development
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midwestclimatecollaborative.wustl.edu
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