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Twin Cities Metropolitan Region

• 7 counties
• 181 cities and townships
• 3 major rivers
• Nearly 3 million people 

today
• Projected growth of 

783,000 people by 2040



• 33 WDs & WMOs
• ~900 lakes
• 3 major rivers
• 100s of miles of streams
• Groundwater reserves & 

aquifers 
• 75k SSTS
• 120 Public Water 

Suppliers  
• 8 treatment plants, 

serving 2.5 million 
people & 108 
communities

• 250 million gallons p/d
• 600 miles of interceptors





Land Use Policy - Building in Resilience 



Reduce impacts/ 
Maintain current 

conditions

Forward-looking/ 
Promote change

Mitigation AdaptationResilience

Vulnerabilities
Social –Environmental – Infrastructure
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Update 
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What is the Role of the 
Comprehensive Plan? 



2040 Comprehensive Plan

Policies & 
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Desired 
Conditions
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Conditions

Community 
Vision

Implement 
& Evaluate



Integrating Resilience
Comprehensive Planning Process 

Compile 
Community

Baseline Data

Consider 
Barriers to 

Engagement 

Assess Staff & 
Financial 

Resources
Synthesize  
Information

Existing 
Conditions

Community 
SWOT* 
Analysis

Engagement –
Public & 
Political 

Identify Short & 
Long-term 
Priorities

Focus 
Prioritization

Vision & Goals Policies Implementation 
Strategies Evaluation

Desired 
Conditions

Policies & 
Strategies

*Strengths, weaknesses, opportunities, & threats



Diversify Your 
Implementation 

Do not plan all of your 
resources for one possible 

outcome  



Integrating Resilience
Plan Elements  

Plan Elements
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Integrating Resilience
Integration of 

Resilience   
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Integrating ResilienceIntegration of 
Resilience 

& 
Water Planning  

Resilience
Water 

Resources 

Land Use

Transportation

Parks & Trails

Housing

Economic 
Competitiveness

Implementation



Integrating ResilienceCommunity Resilience is a Measure 
of Community Vulnerability

Climate Impacts on Community Indicators:
• Social
• Environment
• Infrastructure

+SensitivityExposure + Adaptive 
Capacity

Potential 
Impact

Adaptation/
Mitigation 
Strategies

Vulnerability



Local Planning Handbook 



Community Resilience Workshops

IMAGE SOURCE: Freshwater Society

IMAGE SOURCE: Freshwater Society



http://metrocouncil.org/Handbook

http://www.metrocouncil.org/Handbook/PlanIt.aspx

Resources

http://metrocouncil.org/Handbook
http://www.metrocouncil.org/Handbook/PlanIt.aspx


Upcoming Events
PlanIt Workshop

How to Address Climate Vulnerability in Your Community
Thursday, October 26, 2017

9AM – Noon 
at the Mississippi Watershed Management Organization
2522 Marshall St NE, Minneapolis

Registration 
Now Open!



Eric Wojchik – Senior Planner
eric.wojchik@metc.state.mn.us

651-602-1330  



Keys to Understanding Minnesota's Changing 
Climate

Dr. Kenneth (“Kenny”) Blumenfeld | Sr. Climatologist 
DNR State Climatology Office
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Minnesota’s most pronounced trends

1. Minnesota is becoming warmer and wetter

• Major shift observed, projected to continue

2. Cold temperatures are increasing fastest

• Rapid loss in cold extremes, projected to continue

3. Extreme rainfall increasing

• More and larger “big” events, projected to continue



Important weather/climate phenomena 
showing NO trends

1. Hot days, warm nights, heat waves

• Not yet observed, projected as likely

2. Drought

• Not yet observed, projected as possible

3. Tornadoes, severe convective storms

• Not observed, projections unclear



Items to bear in mind

1. Climate news elsewhere may not apply here

• Important because decisions made and resources managed 

here

2. Observations & Projections are different

• Past data vs modeled future

9/28/2017 4



Items to bear in mind

3. Variability and Trends do not prove or disprove each 

other

• Leading source of confusion

4. Seek more info and refresh frequently!

9/28/2017 5
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Example: Minnesota Average Annual 
Temperatures,1895-2015

Avg Annual Temp 7-yr moving avg 1895-2015 Trend: +0.23 F/decade
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Confidence that climate change has already impacted 
common Minnesota weather/climate hazards

Confidence Hazard Recent & Current 
Observations

Highest

Extreme cold Rapid decline in severity, 
frequency

Extreme rainfall Becoming larger and more 
frequent

Moderately
High

Heavy snowfall Large events more frequent

Moderately 
Low

Severe 
thunderstorms & 
tornadoes

Historical comparisons difficult; 
Few major tornadoes in MN 
since late 2010

Lowest
Heat waves No recent increases or 

worseningDrought



Confidence Hazard Expectations beyond 2025

Highest
Extreme cold Continued rapid decline

Extreme rainfall Unprecedented events 
expected

High Heat waves Increases in severity, coverage,
and duration expected

Moderately 
High

Drought Increases in severity, coverage,
and duration possible

Moderately 
Low

Heavy snowfall Large events less frequent as 
winter warms

Moderately 
Low

Severe 
thunderstorms & 
tornadoes

More “super events” possible, 
even if frequency decreases

Confidence that climate change will impact common 
Minnesota weather/climate hazards beyond 2025



Trends: 1. MN Getting Warmer and Wetter
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All seasons getting wetter

Season
Total precipitation change,

1895-2016
Winter (Dec - Feb) + 6% (0.13”)
Spring (Mar – May) +15% (0.93”)
Summer (Jun - Aug) +11% (1.21”)

Fall (Sep – Nov) +11% (0.66”)
Growing Season (May – Sep) + 9% (1.55”)

Annual +12% (2.98”)



Temperature changes vary across regions, seasons, 
and times of day

Annual Average Winter Lows Summer Highs 

Total temperature change, 1895-2015



Trends: 2. Cold Temperatures Rising Fastest

• Rapid winter warming

• Loss of cold weather (more so than gain in warm 
weather)

• Fewer cold extremes

9/28/2017 16



Winter warming 13x faster than summer

Season
Temperature 

Metric

Avg. change 
per decade
since 1895

Avg. change 
per decade
since 1970

Winter 

(Dec - Feb)
Seasonal Avg. + 0.40°F + 1.2°F

Summer

(Jun - Aug)
Seasonal Avg. + 0.13°F + 0.09°F
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Dramatic Loss of -35 F Lows in Grand Rapids
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Length and Magnitude of 10 F Temperature Season, Duluth MN
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Length and Magnitude of 10 F Temperature Season, Duluth MN
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Length and Magnitude of 10 F Temperature Season, Duluth MN
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Trends: 3. Extreme Rainfall Increasing

• Increases in frequency of heavy rainfall

• Increases in magnitude of heaviest rainfall

• Increased occurrence of large areal coverage extreme 
rainfall events

9/28/2017 25
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Extreme rainfall: “Mega” rain events (6” 
+ over 1000 sq mi) are increasing

• June 28-29, 1975, Northwest MN

• June 30-July 2, 1978, Southeast MN

• July 23-24, 1987, Twin Cities Superstorm

• June 9-10, 2002, Northern MN

• September 14-15, 2004 Southern MN

• August 18-20, 2007, Southern MN

• September 22-23, 2010 Southern MN

• June 19-20, 2012, Northeast MN

• July 11-12, 2016, East-central MN

• August 10-11, 2016, Central and Southeast MN

Source: 2017 MN EQB Environment and Energy Report 
Card (via DNR) 



Continued increase in “upper 2 percentile” 
rainfall events projected by mid-century

Source: 2014 National Climate Assessment, Midwest Chapter

http://nca2014.globalchange.gov/report/regions/midwest


No Trends: 1. Hot Weather, Warm Nights, Heat 
Waves

• Seems counterintuitive, but observed throughout region

• No trend observed in summer highs or hot extremes

→Important! This is true in MN and neighboring states, but not all 
of US or world

• Projections do indicate heat extremes more likely in 
decades ahead, right here in MN

9/28/2017 33
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Extreme heat not increasing--yet



However, additional days above 95 F 
projected by mid-century

Source: 2014 National Climate Assessment, Midwest Chapter

http://nca2014.globalchange.gov/report/regions/midwest


No Trends: 2. Drought

• Drought a “normal” part of Minnesota’s climate

• No trends towards increased severity, duration, or 
coverage

• Some NE MN forests stressed nevertheless

• Projections indicate more days between precipitation 
events, leading to more “intermediate” dry periods 

9/28/2017 37
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However, “hydrothermal deficit” and stress 
noted in northeast MN forests

Clark, James S., et al. "The impacts of increasing drought on forest dynamics, 
structure, and biodiversity in the United States." Global change biology (2016).



And, additional consecutive dry days 
projected by mid-century

Source: 2014 National Climate Assessment, Midwest Chapter

http://nca2014.globalchange.gov/report/regions/midwest


No Trends: 3. Tornadoes and Severe 
Convective Storms

• Tornadoes, damaging wind, and hail, all have 
reporting/observing biases towards more detection 
recently

• Statewide and national trends show no increase in 
damaging tornadoes. 

• Projections unclear, with some possibility of fewer days 
but more “outbreaks.” Robust consensus still lacking.

9/28/2017 41



Damaging Tornadoes

9/28/2017 42



Damaging Tornadoes Days
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In Summary

1. Minnesota becoming warmer and wetter, projected to 
continue

2. Cold conditions warming fastest, projected to continue

3. Extreme rainfall events increasing, projected to continue

4. Hot weather not yet increasing, projected in decades ahead

5. Drought not increasing, future increases possible

6. Tornadoes/hail/damaging winds not increasing, projections 
unclear



Thank You! 

Kenny Blumenfeld

Kenneth.Blumenfeld@state.mn.us

651-296-4214

9/28/2017 45
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Current and Expected Impacts of 
Climate Change in Washington County

Photo credit: SWWD



The good news…

….there is much we can do to prepare 
and even reduce the impacts of 

climate change.

Thanks for being here!





• Extreme precipitation & flooding

• Urban heat island & heat waves 

• Drought

• Extreme wind  (tornado, straight-line winds, etc.)

• Winter minimum temperature increase (including 
ice storms)

Climate Hazards



Hazards

Over-reliance on resources from afar increases risk

Climate risk exists across our entire supply chain network



Highway and railway 
crossings are at risk of 
flooding and wash-out

Affordability and reliability of electricity, fuel, and food
are affected by impacts elsewhere



Transmission lines 
are at risk of 

extreme weather

Affordability and reliability of electricity, fuel, and food
are affected by impacts elsewhere



Precipitation is increasing



Extreme events are happening more frequently



Photo credit: Barr



Bloomington, MN



Extreme Storm Event – Duluth 2012



Source: The Duluth News-Tribune, Bob King

Extreme Storm Event – Duluth 2012



Historical Landslide Inventory 
for the Twin Cities Metropolitan 
Area.  
MN DNR, 2016 Report.

Fairview Hospital

Many slopes are vulnerable to extreme precipitation & slope failures

West River Road closed for nearly 2 years

Minneapolis
2014 Landslide at West River Parkway

Photo Credit: Barr Engineering Co.



Newer infrastructure is a 
community strength

Minnesota State Auditor



Audience Story Telling:
Extreme Precipitation and Flooding



• Extreme precipitation & flooding

• Urban heat island & heat waves 

• Drought

• Extreme wind  (tornado, straight-line winds, etc.)

• Winter minimum temperature increase (including ice 
storms)

Climate Hazards



Urbanization creates heat island



Trapped Heat

Urban heat island in So. Washington County

University of Minnesota, 2011, Peter Snyder & Tracy Twine, et al.
http://www.startribune.com/twin-cities-heat-islands/134412178/



More heat predicted



Source: Spielel On Line

One motorcyclist died 
here

Extreme heat creates safety and budgetary concerns



https://www.youtube.com/watch?v=vmB3BrwTHBs



• Extreme precipitation & flooding

• Urban heat island & heat waves 

• Drought

• Extreme wind  (tornado, straight-line winds, etc.)

• Winter minimum temperature increase (including ice 
storms)

Climate Hazards



Climate change 
makes our water 

future less 
predictable

Our water footprint is large 
and keeps growing

U.S. Climate Resilience Toolkit, 2014 National Climate Assessment. U.S. Global Change Research Program
https://toolkit.climate.gov/topics/water



Our water footprint is large and keeps growing
Climate change increases uncertainty with our local aquifers

Evan Christianson – Barr Engineering Co.

Drawdown by 2040 in the 
Prairie du Chien-Jordan aquifer 
under average pumping



Aquifer drawdown should 
average projected pumping 
be reduced by 20%

Aquifer drawdown should 
average projected pumping 
be increased by 20%

Source: Met Council



2012 – Most ever drought-specific disaster declarations 
by county



Minnesota observed drought and floods in 2012

Counties receiving 
disaster assistance 
for drought, 
except counties 
with :

Counties receiving 
disaster assistance 
for flooding

Image used with permission from Mark Seeley, University of Minnesota, Drought Trends and the Climate Outlook for 2013,
Institute of Ag Professionals, Proceedings of the 2012 Crop Pest Management Shortcourse & Minnesota Crop Production Retailers Association Trade Show, 13 Dec. 2012



• Extreme precipitation & flooding

• Urban heat island & heat waves 

• Drought

• Extreme wind  (tornado, straight-line winds, etc.)

• Winter minimum temperature increase (including ice 
storms)

Climate Hazards



Source: FEMA

Source: Energy Information Administration, U.S. Global 
Change Research Program

Source:  Agweek

Significant weather-related U.S. electric grid disturbances increasing
1992-2008



North Minneapolis 2011
Source: Tony Webster

St. Nazianz, Wisconsin
2000 Super Storm
Source: Wikimedia

Tornado alley may shift north



Photo credit: Barr



• Extreme precipitation & flooding

• Urban heat island & heat waves 

• Drought

• Extreme wind  (tornado, straight-line winds, etc.)

• Winter minimum temperature increase (including 
ice storms)

Climate Hazards



Minnesota is the fastest warming state

Source: Climate Central



Source: www.polhole.info

Source: Kevin Van Paassen, The Glove and Mail

More maintenance 
dollars and city 
staff time/effort

More vehicle wear 
and tear

Warming winters increase frequency of freeze-
thaw cycles, ice storms



Audience Story Telling:
• Urban heat island & heat waves 

• Drought

• Extreme wind

• Winter minimum temperature increase



Current and Expected Impacts of 
Climate Change in Washington County

Project  Partners:

Photo credit: SWWD
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CLIMATE & HEALTH IN MINNESOTA 
SOCIETAL IMPLICATIONS FOR ADAPTATION

Nissa Tupper, Program Planner, Environmental Health, MN Department of Health



OVERVIEW

The Climate & Health Connection

Societal Implications – People Focused 
Planning

Guidance & Resources

2



WHAT IMPACTS OUR HEALTH?



WHAT IMPACTS OUR HEALTH?





















PEOPLE-FOCUSED PLANNING: HEALTH EQUITY

• Climate change is a powerful 
risk amplifier, particularly in 
regard to health impacts.

• To reduce climate and health 
inequities, focus on the 
conditions in which people are 
born, live, learn, work, and age 
(social determinants of health) 
to create communities where 
everyone has what they need to 
be healthy. 

14



PEOPLE-FOCUSED PLANNING: HEALTH EQUITY

• What values underlie the decision-making process? What assumptions are being 
made?

• What are the health, equity, and climate implications of the policy/program being 
considered?

• Who’s benefiting and who is left out?

• Who’s at the decision-making table and who is not? Who should be?

• Who’s being held accountable and to whom? How is this influencing the strategy, 
process, and potential outcomes?

15

Asking the right questions, early and often, can help advance health 
equity and build climate-resilient communities.



PEOPLE-FOCUSED PLANNING: HEALTH EQUITY

If you ask but one question…

What would it look 
like if health equity 
was the starting point 
for [this] decision?

16









• How will you help alert at-risk populations 
when unhealthy air quality arrives?

• How is your community managing green 
infrastructure to lessen allergy impacts?

• What policies can help lessen community 
contribution and exposure to particulate 
matter and ground-level ozone 
(reduce backyard fires & wood stoves, swap 
gas-fueled lawn equipment for electric, 
increase mass transit)?

• Does your community have a heat response 
plan/is it updated to include cross-sector 
partners?

• Is community infrastructure ready to 
support at-risk citizens during a heat event 
(i.e. cooling centers are available, youth 
sports associations are involved)?

• How will you educate your community 
about heat-related illnesses, their risk, and 
available resources?

• How are you managing precipitation 
extremes to lessen impacts for those most 
at-risk (green & grey infrastructure 
solutions)?

• What opportunities exist to better support 
long-term recovery from floods (mental and 
behavioral health interventions)?

• Is there a common understanding about the 
health of your community’s water bodies 
and the connection to human health?

• How is the community working to prevent 
exposure to vector-borne diseases, such as 
Lyme and West Nile?

How can these planning and policy efforts also build community cohesion?



RESOURCES

www.health.mn.gov/climatechange



RESOURCES

www.health.mn.gov/climatechange



RESOURCES

www.health.mn.gov.mndata / health.dataportal@state.mn.us

http://www.health.mn.gov.mndata/
mailto:health.dataportal@state.mn.us
https://apps.health.state.mn.us/mndata/
https://apps.health.state.mn.us/mndata/
https://apps.health.state.mn.us/mndata/


Questions?
Nissa Tupper, Program Planner

Minnesota Climate and Health Program
Nissa.Tupper@state.mn.us

651-201-5995

health.mn.gov/climatechange 24



ECOLOGICAL 
CONSEQUENCES OF 

CLIMATE CHANGE

South Washington 
Watershed District 
Community Resilience 
Workshop 
9/28/2017





CLIMATE SCIENCE TO 
INFORM RESOURCE 
MANAGEMENT
The Northeast Climate Science Center provides 
scientific information, tools, and techniques 
that managers and other parties interested in 
land, water, wildlife and cultural resources can 
use to anticipate, monitor, and adapt to climate 
change in the Northeast region.





VULNERABILITY

Exposure

Adaptive 
CapacitySensitivity



TYPES OF ASSESSMENT
Trait-based Correlative Mechanistic

Descripti
on

Use characteristics 
as predictors of 
extinction risk

Use past 
distribution to 
predict future 
range

Use detailed 
biological 
understanding to 
model change

Method Select and score 
traits/characteristi
cs

Spatially-explicit,
correlative model

Quantitative 
abundance and 
distribution model

Data Experts or 
literature

Past climate and 
distribution 
records

Lab/field data-
physiology,
demography, 
behavior

Pacifici et al. 2015



FORESTS
Boreal species will face increasing stress from climate 
change. Projected decline for northern species such as 
balsam fir, black spruce, tamarack, quaking aspen, and 
white spruce. Smaller productivity gains.

Southern species will be favored by climate change. 
Projected increase for American basswood, black cherry, 
bur oak, eastern white pine, green ash, red maple, white 
oak, and a variety of minor southern species. Potential for 
large productivity gain.

Forest communities will change across the landscape. 
Native Plant Community Systems and Classes may rearrange 
into novel communities. Potential increase in nonnative 
species.

Forest productivity will increase across the assessment 
area. 
Warmer temperatures are expected to speed nutrient 

Handler et al. 2014



SUGAR MAPLE
Availability of trees to tap
Suitable habitat for the sugar maple tree has been predicted to 
decline in most of its U.S. range by 2100.

Tree health
Reduced snow pack during the winter can cause root die-back and 
reduced shoot growth, and more frequent spring frost can 
negatively impact trees that respond to warmer temperatures by 
breaking bud earlier. Growth declines in mature trees in recent 
decades may be related to rising temperatures.

Tapping season characteristics
Maple syrup producers are already reporting that the tapping 
season is starting earlier with a shorter duration and becoming 
more variable.

Climate change effects on sap quality
Sap quality is determined by its sugar content, mineral profile, and 
secondary metabolite chemicals that create the distinct taste of 
maple syrup and impart its health attributes. Climate change is 
likely to influence these aspects of sugar maple

Stinson et al.



Contact Leslie Brandt
Northern Institute of Applied Climate Science &
U.S. Forest Service
651-649-5016
lbrandt@fs.fed.us

Additional info:
www.forestadaptation.org

mailto:lbrandt@fs.fed.us
http://www.forestadaptation.org/


GRASSLANDS
Changes in phenology.
Shifts in the timing and duration of reproductive events; earlier 
spring flowering.

Altered competition. 
C3 (forbs, woody plants, legumes) and C4 plants (grasses, 
sedges) sensitive to July conditions. C3 more responsive to 
increased carbon dioxide (i.e., higher productivity).

Increase in the abundance of native woody species.
Attributed to changes in climate, increased atmospheric carbon 
dioxide, nitrogen deposition, grazing pressure, and altered 
disturbance regimes. 

Altered community composition.
Diversity may increase in tallgrass prairie. Novel communities.

Altered carbon cycling. 
Water stress alters net photosynthesis, aboveground 
productivity, and soil CO2 flux. 

Loehman et al. 2013



TREE OF HEAVEN
Nationwide distribution is right 
on the edge of plant hardiness 
zone 4, and it is likely to 
become better able to thrive 
and spread in MN as the 
climate warms.

MN Dept. of Agriculture.





WATER RESOURCES
Increase in duration of thermal stratification.
Seasonal mixing may be eliminated in shallow lakes, 
decreasing dissolved oxygen and leading to excess 
concentrations of nutrients and toxins.

Altered flow (low and high).
Increasing sediment, nutrient, minerals, and contaminant 
loads. 

Low water levels. 
Increased nutrient concentrations and residence times in 
streams, potentially increasing the likelihood of harmful algal 
blooms and low oxygen conditions. 

Reduced surface and groundwater supplies. 
Reduced supply in many areas (due to changes in 
precipitation, runoff, consumption and withdrawal)

Increased flood risk.
Vulnerable people infrastructure ecosystems

National Climate 
Assessment 2014





YAHARA RIVER WATERSHED
Evaluating the ability to detain water 
in natural depressions upstream 
from Madison.

Improving monitoring of rainfall and 
stream flows.

Updating Lake Mendota water level 
management scenarios to increase 
downstream discharges prior to 
heavy rainfall.

Budgeting for more sandbags and 
emergency response capacity.

Identifying infrastructure at greater 
risk of flooding.

Discussing new controls on 
stormwater runoff from urbanized 
areas

https://toolkit.climate.gov/case-
studies/using-demonstration-storms-
prepare-extreme-rainfall

Potter et al. 

https://toolkit.climate.gov/case-studies/using-demonstration-storms-prepare-extreme-rainfall


The MDH Climate & Health Program will present a Health, Climate 
Change, & Water Training Webinar on Wednesday, October 11, 
2017 from Noon-1:00p.m. (CST).
The training webinar and module will provide an overview of the 
observed climate changes in Minnesota, the public health issues 
related to climate change and water, and public health strategies to 
mitigate and adapt to climate change to reduce the health impacts. 

SWC Bulletin



FISH AND WILDLIFE
Advance of spring conditions.
Migration, breeding, 
recruitment

Spatial shift in climate niche.
Expand, contract, or shift in 
suitable environment

High temperature extremes.
Relative to organism’s upper 
thresholds

Altered ice/snow cover and cold 
exposure.
Lost thermal protection and 
access to forage, reduced winter 
kill

Drought.
Moisture stress, habitat loss

Heavy rainfall/flooding.
Habitat loss, reduced 
reproductive success, 
contaminants, sedimentation

Habitat.
Change in type, amount, and 
quality

Interspecific interactions.
Predator-prey, pollination, 
disease/pathogens

Other stressors.
Invasives, land change, 
pollution, water use

LeDee et al. 2013



https://ccviewer.wim.usgs.gov/Fis
htail/#

https://ccviewer.wim.usgs.gov/Fishtail/


SUMMARY
• Changes in water availability and timing is 

altering systems

• Indirect effects may be most influential

• Invasive species have new advantages

• Population changes (survival and 
reproduction), not just distribution

• Some resources are more vulnerable than 
others

• Species-level responses lead to community 
changes



ADAPTATION
Limit harm or exploit beneficial opportunities

TNC



https://www.wildlifeadaptationstrateg
y.gov/



GOAL 1. CONSERVE AND 
CONNECT HABITAT



GOAL 2. MANAGE SPECIES AND 
HABITATS



GOAL 3. ENHANCE 
MANAGEMENT CAPACITY



GOAL 4. SUPPORT ADAPTIVE 
MANAGEMENT

Structured Decision MakingSustaining Lakes in a Changing 
Environment



GOAL 5. INCREASE 
KNOWLEDGE/ INFORMATION



GOAL 6. INCREASE 
AWARENESS/MOTIVATE ACTION



GOAL 7. REDUCE NON-CLIMATE 
STRESSORS

Queen Anne’s Lace

Garlic Mustard



MORE INFORMATION
National Fish, Wildlife, and Plants 
Climate Adaptation Strategy

Northeast Climate Science Center

National Climate Assessment

CAKE-Climate Adaptation 
Knowledge Exchange
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