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                  Welcome to the Growing Shade mapping tool

                  

                  
                    Please refer to the text user guide or a recorded webinar for help. Customize and create reports using the options below. Zoom in, or turn on the tree layer, to explore the tree canopy in year 2021.
                  

                  
                    Please refer to the text user guide or a recorded webinar for help.
                  

                  

                  
                    Priority layer
Trees intersect with regional issues and priorities. Use a preset or create a custom layer to understand the overlap. 

                    
                      
                        
                        Climate change
                      
                      
                        
                        
             Conservation
                      
                      
                        
                        
             Environmental justice
                      
                      
                        
                        
             Public health
                      
                      
                        
                        
             Custom
                      
                    

                  

                  
                    
                      Demographics

                      Age, % age 65 or older
Age, % under age 18
Age, % under age 18 or 65+
Disability, % any disability
Housing unit density (units / acre)
Population density (persons / acre)
Race, % Asian or Pacific Islander
Race, % Black or African American
Race, % Hispanic or Latino
Race, % Indigenous
Race, % Multiracial or other
Race, % people of color


                    

                  

                  
                    
                      Environment & Climate

                      % developed acres in primary flood zone
% of block group's land acreage redlined
Greenness, all land (2021 NDVI)
Greenness, all land (2021 NDVI) - for conservation
Greenness, uncultivated land (2021 NDVI)
Greenness, uncultivated land (2021 NDVI) - for conservation
Temperature on hot summer day
Tree canopy in 2021 (%)
Tree canopy in 2021 (%) - for conservation


                    

                  

                  
                    
                      Health

                      Asthma among adults (%)
Chronic obstructive pulmonary disease among adults (%)
Lifetime cancer risk from air toxics
Mental health not good for >=14 days among adults (%)
Physical health not good for >=14 days among adults (%)


                    

                  

                  
                    
                      Socioeconomics

                      % of residents who own their home
% of unemployed residents
% people with income <185% of the poverty threshold
Median household income


                    

                  

                  

                  Geography

                  
                    Make a selection to create a custom report. Scoll down to read and download the report.

                    
                      
                        
                          
                          Cities and townships
                        
                      

                      
                        
                          
                          Neighborhoods
                              Neighborhoods
                        
                      

                      
                        
                          
                          Census block group
                        
                      

                    

                  

                  
                    
                      
                        
                          Pick a city or township

                          Afton
Andover
Anoka
Apple Valley
Arden Hills
Bayport
Baytown Twp.
Belle Plaine
Belle Plaine Twp.
Benton Twp.
Bethel
Birchwood Village
Blaine
Blakeley Twp.
Bloomington
Brooklyn Center
Brooklyn Park
Burnsville
Camden Twp.
Carver
Castle Rock Twp.
Cedar Lake Twp.
Centerville
Champlin
Chanhassen
Chaska
Circle Pines
Coates
Cologne
Columbia Heights
Columbus
Coon Rapids
Corcoran
Cottage Grove
Credit River
Crystal
Dahlgren Twp.
Dayton
Deephaven
Dellwood
Denmark Twp.
Douglas Twp.
Eagan
East Bethel
Eden Prairie
Edina
Elko New Market
Empire
Eureka Twp.
Excelsior
Falcon Heights
Farmington
Forest Lake
Fort Snelling (unorg.)
Fridley
Gem Lake
Golden Valley
Grant
Greenfield
Greenvale Twp.
Greenwood
Grey Cloud Island Twp.
Ham Lake
Hamburg
Hampton
Hampton Twp.
Hancock Twp.
Hanover
Hastings
Helena Twp.
Hilltop
Hollywood Twp.
Hopkins
Hugo
Independence
Inver Grove Heights
Jackson Twp.
Jordan
Lake Elmo
Lake St. Croix Beach
Lakeland
Lakeland Shores
Laketown Twp.
Lakeville
Landfall
Lauderdale
Lexington
Lilydale
Lino Lakes
Linwood Twp.
Little Canada
Long Lake
Loretto
Louisville Twp.
Mahtomedi
Maple Grove
Maple Plain
Maplewood
Marine on St. Croix
Marshan Twp.
May Twp.
Mayer
Medicine Lake
Medina
Mendota
Mendota Heights
Miesville
Minneapolis
Minnetonka
Minnetonka Beach
Minnetrista
Mound
Mounds View
New Brighton
New Germany
New Hope
New Market Twp.
New Prague
New Trier
Newport
Nininger Twp.
North Oaks
North St. Paul
Northfield
Norwood Young America
Nowthen
Oak Grove
Oak Park Heights
Oakdale
Orono
Osseo
Pine Springs
Plymouth
Prior Lake
Ramsey
Randolph
Randolph Twp.
Ravenna Twp.
Richfield
Robbinsdale
Rockford
Rogers
Rosemount
Roseville
San Francisco Twp.
Sand Creek Twp.
Savage
Scandia
Sciota Twp.
Shakopee
Shoreview
Shorewood
South St. Paul
Spring Lake Park
Spring Lake Twp.
Spring Park
St. Anthony
St. Bonifacius
St. Francis
St. Lawrence Twp.
St. Louis Park
St. Marys Point
St. Paul
St. Paul Park
Stillwater
Stillwater Twp.
Sunfish Lake
Tonka Bay
Vadnais Heights
Vermillion
Vermillion Twp.
Victoria
Waconia
Waconia Twp.
Waterford Twp.
Watertown
Watertown Twp.
Wayzata
West Lakeland Twp.
West St. Paul
White Bear Lake
White Bear Twp.
Willernie
Woodbury
Woodland
Young America Twp.


                        

                      

                      
                        
                          Pick a neighborhood

                          Phillips
Camden
University
Central
Calhoun Isle
Longfellow
Nokomis
Northeast
Southwest
Near North
Powderhorn
St Anthony Park
West Side
Downtown
Como Park
Hamline-Midway
North End
West 7th-Fort Road
Greater East Side
Frogtown
Battle Creek-Conway-Eastview-Highwood Hills
Union Park
Dayton's Bluff
Highland Park
Macalester-Groveland
Summit Hill
Summit-University
Payne-Phalen


                        

                      

                      Please click on an area within the map at right.

                    

                    
                      
                        
                          Map priority scores
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          External resources

Growing Shade is a unique tool that highlights stories and allows users
to create custom reports to inform tree canopy enhancement and
preservation for the Twin Cities region.

There are additional tools and resources that may be useful for this
work. Please consider the list below as a starting point. Additionally,
when planning and prioritizing urban forestry work, tools and data
cannot substitute for stakeholder engagement to understand
community-specific concerns or opportunities. The on-the-ground
knowledge of residents and the expertise of local practitioners are
valuable sources of information.

Tools
 What additional tools and assessments exist to help
prioritize where to plant trees and maintain tree canopy?
     •
iTree
tools to quantify the benefits and values of trees, including tools
for individuals such as homeowners concerned with individual or small
amounts of trees
     •
American
Forests Tree Equity Score project 
     •
Hennepin
County, MN Tree Canopy Tree Planting Priority Areas
     •
City
of Saint Paul Urban Tree Canopy Assessment 2011
 Where can I
lean more about the benefits provided by urban forests and how to build
them?
     •
Vibrant
Cities Lab
 Where can I learn more about the impact of emerald
ash borer?
     •
Minnesota
Department of Agriculture’s Emerald Ash Borer Map

Community Engagement
 Why is community engagement essential?
What are the impacts of tree planting on communities?
     •
The CREATE
Initiative: Sharing in the Benefits of a Greening City
 What
does genuine community engagement look like?
     •
Principles
of Authentic Communication (MN Dept of Health)
     •
Center
for Whole Communities: Whole Measures


Planting Trees and Native Vegetation
 What trees are predicted
to do well in future climate conditions?
     •
Climate
Change Vulnerability of Urban Trees: Twin Cities, Minnesota

What the best way to plant a tree?
     •
Tree
Trust video
 Where can I learn about native plants (trees,
grasses, wildflowers): the benefits, purchasing and planting?
     •
Minnesota Native
Plant Society
     •
University
of Minnesota Extension


Climate Change 
 Where can I find more information about climate
change impacts in the Twin Cities?
     •
Climate
Vulnerability Assessment by Metropolitan Council for the Twin
Cities
     •
Extreme Heat Map Tool  by Metropolitan
Council
     •
Extreme Heat Story Map  by
Metropolitan Council


Human Health
 Where can I learn about the impacts of tree on
human health?
     •
US
Forest Service Report: Urban Nature for Human Health and Well-being
2018


Connect and Learn
 Where can I connect with others working to
grow our tree canopy in the Twin Cities or across Minnesota?
     •
Minnesota Shade
Tree Advisory Committee
     •
Minnesota
Shade Tree Short Course
     •
Stewardship
Mapping and Assessment Project (STEW-MAP): a research tool,
community organizing approach, and partnership mapping platform to
engage and connect stewards of the local environment
 How can my
city receive recognition or a certification for our urban forestry
work?
     •
Tree
City USA
     •
GreenStep
Cities program


What’s Next 
 What new projects are underway that could support
and inform urban forests in the Twin Cities?
     •
Urban
LTER (Long-term Ecological Research) in the Twin Cities



















          

        

        
          
 

          FAQ

Please refer to a
recorded
webinar or the
text
user guide for help using the tool. Short answers to frequently
asked questions can be found below. 


Q. How are the priority layers created?

 A. Priority scores are
calculated using equally-weighted variables.

Q. How did you choose the variables for the priority layers?

 A. Presets are developed to
provide starting points for various stakeholder groups.

Q. How can I isolate individual variables? Can I visualize the
patterns for a single variable?

 A. Click on the “Custom”
priority layer, then select a single variable.

Q. I’m interested in understanding how the tree canopy intersects with
a specific racial or ethnic group rather than all communities of
color. 
 A. Raw data can be
downloaded from within the “mapping tool” tab if you wish explore
relationships not shown in the report.

Q. Why do different canopy tools show different priority areas?

 A. There are several tools,
like the
American
Forests’ Tree Equity Score, that are worth exploring. The Growing
Shade Project was created to specifically address the unique challenges
and opportunities of our region, reflecting priorities that may not be
so readily detailed in a national, more generalized tool. Growing Shade
responds to the specific climate change, conservation, environmental
justice, and public health issues in our region. Also, users can
customize our tool to address their individualized needs, which can be
highly specific (for instance, a user may want to focus on planting
trees in areas to enhance health benefits in children).

Growing Shade’s priority scores range from 0 (lowest priority) to 10
(highest priority). Distance between priority scores can be interpreted
on a continuous, linear scale. For instance, the difference between
priority scores of 4 and 5 is the same as the difference between
priority scores of 5 and 6 (both have a difference of 1).

Q. Why do different canopy tools show different canopy coverage
percents? How did you decide on a goal of 45% tree canopy coverage?

 A. We created this tool to
respond to the stakeholder need of providing up-to-date, actionable
data. Therefore, we focus on satellite data to provide current data that
can be used in decision-making. Current data is necessary to manage
impacts from invasive species like emerald ash borer or respond to
emerging climate hazards.

To get current (near real-time) data, Growing Shade leverages Sentinel-2
satellite data. While Sentinel-2 data has excellent temporal resolution,
the spatial resolution is 10 meters squared. This is often a bigger area
than the canopy from a single tree. When comparing tree canopy detected
from Sentinel-2 data with a more spatially accurate (but less temporally
accurate)
1
meter squared landcover data set, there was high correlation but
Sentinel-2 data detects about a quarter more tree canopy as the 1 meter
squared landcover data. Essentially, this means that the methods in
Growing Shade detect areas with at least 89% tree canopy coverage. We
re-scaled our data using this relationship to improve the clarity of
messaging. More information is given in the “methods” tab.

There is
not
a universal optimal percentage of tree canopy cover for goal
setting. Within the 7-county metro area, it is estimated that the
natural
vegetation had 30.5% of land area covered by forests and another
40.7% was covered by oak woodlands and brushlands. Tree cover in forests
can be up to 100% while tree cover in oak woodlands can
vary
from 10-70% tree cover. Thus, total tree cover across the 7-county
region may have been as low as 34.6% (using an estimate of 10% tree
cover in oak woodlands) or as high as 59.0% (using an estimate of 70%
tree cover in oak woodlands). The average of these values is 46.8% which
we have rounded to our goal of 45% tree canopy cover. Note that native
tallgrass prairie occurs throughout our region. Native prairie provides
many important benefits, and lower tree coverage in areas dominated by
tallgrass prairie should not be penalized, nor should prairie be
converted into forest.

Q. Why doesn’t the tool show trees where there are trees? Why does the
tool show trees where there are not trees?

 A. Calibration revealed that
the tree layer mapped in Growing Shade identifies areas which have at
least 89% tree canopy cover. The tree canopy has been identified from
satellite imagery using a machine learning method rather than collecting
on-the-ground data. More information is given in the “methods” tab.

Q. Is it possible to get the type of information Growing Shade
provides for other areas? Is it possible to get historic data about the
tree canopy from Growing Shade?

 A. Right now the focus of
Growing Shade is on current conditions within the 7-county Twin Cities
metro. We do have future updates and new features of this tool planned,
but cannot ensure that any updates will meet specific needs. Please look
to the “resources” tab to see if another product might meet your needs,
and thank you for your interest and understanding.


 







          

        

        
          
 

          Methods

Growing Shade developed out of a collaboration between the
Metropolitan
Council,
The
Nature Conservancy, and
Tree Trust. We
thank members of the advisory group for initial consultations and thank
all individuals who provided feedback during the development phase of
this project.

Methods and data sources for the analyses presented within the Growing
Shade are detailed below. Please
contact
us if you have questions or feedback.


Prioritization layer


Priority variables were sourced from several locations including:

	Demographic and socioeconomic information comes from the
2020
decennial census,
American
Community Survey 5-Year Summary File (2017-2021), and the
Equity
Considerations data published by the Metropolitan Council. Census
block group data is used.
	Health information comes from the
PLACES
dataset published by the Center of Disease Control and Prevention
(2023). PLACES data is reported by census tract.
	Tree canopy and green space information is obtained from the
Copernicus
Sentinel-2 satellite mission.
	Climate data including temperatures and flood risk was processed using
the
Climate
Vulnerability Assessment published by the Metropolitan Council.



 Priority variables were standardized and scaled so that the z-score
was normally distributed on a 0-10 scale (by multiplying the normal
distribution of the z-score for each variable by 10).

Based on user-defined selection of priority variables, standardized
scores are averaged to create a single, integrated priority value.


Tree canopy


Growing Shade uses and shows a tree canopy layer from 2021. A machine
learning method was created in
Google
Earth Engine and used to detect tree cover from other land cover
types using
Sentinel-2
satellite imagery. Any areas identified as
open
water or
cultivated
cropland were removed.

Next, the tree canopy as identified with Sentinel-2 data was calibrated
to the tree canopy identified in 2015 using LiDAR data from 2011
(Twin
Cities Metropolitan area 1-meter land cover classification). With
1000 equal-area regions across the 7-county area, a scaling factor of
0.885 was used to bring the Sentinel data in line with on-the-ground
tree canopy. This scaling factor is appropriate for our methods of using
10 m x 10 m resolution data, which is often larger than tree canopies.
This scaling factor makes our data align very closely with other reports
(r^2 = 0.96) while still leveraging the scalability and temporal
accuracy of our method.


 







          

        

      

    

  