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Key Observed Climate Changes in MA

2.9°F
Since 1895 

Temperature: 

11 Days
Since 1950

Growing Season: 

11 inches
Since 1922

Sea Level Rise:

55%
Since 1958

Strong Storms:

Recommended resource: massaudubon.org/climate

http://www.massaudubon.org/climate
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Nature-Based Solutions use natural systems, mimic natural processes, or 
work in tandem with traditional approaches to address natural hazards like 
flooding, erosion, drought, and heat islands. 

Green 
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Low Impact 
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Nature-based Solutions



Source: Center for Neighborhood Technology’s The Value of Green Infrastructure

Nature-Based Solutions Offer Multiple Benefits Nature-Based Solutions Offer Multiple Benefits 

https://www.cnt.org/sites/default/files/publications/CNT_Value-of-Green-Infrastructure.pdf


Tools for Your Community

•LID Fact Sheets

•Bylaw Review Tool

•Mapping and 
Prioritizing Parcels 
for Resilience 
(MAPPR)



Mapping local priorities
Higher #

Lower #

massaudubon.org/mappr

http://www.massaudubon.org/mappr


MAPPR: 3 Steps

Select a study area

∙Town, county, or 
watershed

Choose model

∙Choose a 
pre-calculated model 
(balanced, 
resilience,  aquatic, or 
biological) 

∙Choose specific model 
values

Run & Review Results

∙Review results, including 
priority scoring and parcel 
ownership

∙Adjust optional filters and 
constraints

1 2 3

Values: Resilient Sites for Conservation, Critical Linkages Priorities, BioMap2 Core 
Habitat, Parcel Size, Block Size,  Adjacent to Protection 

MAPPR in 3 Steps



Landscape Complexity
Number of microclimates 
are found in the area

James C. Engberg

Resilience: The capacity to absorb disturbance and reorganize 
while retaining the same basic function, structure and identity.

Landscape Connectivity
Possibility for individuals 
and populations to move 
among these 
microclimates

Resilience: The capacity to absorb 
disturbance and reorganize while retaining the 
same basic function, structure and identity.







Factors Conventional Better Best
GOAL 1: PROTECT NATURAL RESOURCES AND OPEN SPACE

Soils managed for 
revegetation Not addressed

Limitations on removal 
from site, and/or 
requirements for 
stabilization and 

revegetation

Prohibit removal of topsoil 
from site. Require rototilling 

and other prep of soils 
compacted during 

construction

Limit clearing, lawn 
size, require retention 
or planting of native 

vegetation/naturalize
d areas

Not addressed or general 
qualitative statement not tied 

to other design standards

Encourage minimization of 
clearing/ grubbing

Require minimization of  
clearing/grubbing with 

specific standards

Require native 
vegetation and trees

Require or recommend   
invasive species

Not addressed, or mixture 
of required plantings of 
native and nonnative

Require at least 75% native    
plantings

massaudubon.org/lidcost or download here

http://www.massaudubon.org/lidcost
https://www.massaudubon.org/content/download/17796/260208/file/Analysis-Tool_Local-Land-Use-Regs_Aug-2017.xlsx


                 Bylaw Review:        
     Why How 
•Check up and alignment

•Are your 

resilience goals 

reflected in your 

bylaws?
• If so, how?
• If not, what might barriers be?

•Review existing bylaws

• ID ends of “conventional” and 
“best”
•Draft summary and 

recommendations

•Edit, Submit

• ID administrative  vs. town 
meeting changes















Municipal Separate Storm Sewer 
System (MS4)

Factsheet source: 
https://www3.epa.gov/region1/npdes/stormwater/ma/ma-ms4-permit-info-spring-2018.pdf  

• EPA has new standards for 
MS4 permits, effective July 
1, 2018

• Resource homepage for 
new permits can be found 
here

• Central Massachusetts 
Regional Stormwater 
Coalition Instructional 
Video 

https://www3.epa.gov/region1/npdes/stormwater/ma/ma-ms4-permit-info-spring-2018.pdf
https://www.epa.gov/npdes-permits/massachusetts-small-ms4-general-permit
https://www.epa.gov/npdes-permits/massachusetts-small-ms4-general-permit
http://www.centralmastormwater.org/toolbox/pages/ms4-training-videos-2016
http://www.centralmastormwater.org/toolbox/pages/ms4-training-videos-2016


Resources for Nature-Based Solutions

Bylaws/Ordinances
•EEA’s Smart Growth Toolkit access to information on planning, zoning, subdivision, site design, and building construction 
techniques
•Guide for Supporting LID in Local Land Use Regulations provides a framework for communities to review their zoning, rules, 
and regulations for a number of factors. 

Guidance/Case Studies
•Naturally Resilient Communities successful project case studies from across the country to help communities learn and 
identify nature-based solutions
•EPA’s Soak Up the Rain stormwater outreach tools, how-to guides and resources
•EPA’s RAINE database of vulnerability, resilience and adaptation reports, plans and webpages at the state, regional and 
community level. 
•Climate Action Tool explore adaptation strategies and actions to help maintain healthy, resilient wildlife communities in the 
face of climate change. 

Cost/Benefit
•EPA’s Green Infrastructure cost/cost-benefit/tools Database of tools for comparing solution costs
•Massachusetts Division of Ecological Restoration’s economic benefits of aquatic restoration based on MA case studies
•The Value of Nature-based Solutions by Center for Neighborhood Technology

Mapping/Planning
•Mapping and Prioritizing Parcels for Resilience (MAPPR) ID priority parcels for protection and climate change resilience
•Living Shorelines in New England: State of the Practice and Profile Pages for Solutions are case studies, siting criteria, and 
regulatory challenges for coastal resilience in New England.
•Low Impact Development Fact Sheets cover  valuing green infrastructure, conservation design, development techniques, 
regulations, urban waters, and cost calculations. 
•Green Infrastructure Network models priority undeveloped, unprotected resilient land in the Taunton Watershed

http://www.mass.gov/envir/smart_growth_toolkit/
https://protect-us.mimecast.com/s/271aBeTO08XSo?domain=massaudubon.org
http://nrcsolutions.org/
https://www.epa.gov/soakuptherain
https://www.epa.gov/raine
http://www.mass.gov/eea/agencies/dfg/dfw/wildlife-habitat-conservation/climate-change-adaptation-tool.html
https://www.epa.gov/green-infrastructure/green-infrastructure-cost-benefit-resources
http://www.mass.gov/eea/agencies/dfg/der/publications/
https://www.cnt.org/sites/default/files/publications/CNT_Value-of-Green-Infrastructure.pdf
http://www.massaudubon.org/our-conservation-work/advocacy/shaping-the-future-of-your-community/current-projects/mappr-project/mappr-tool
https://www.conservationgateway.org/ConservationPractices/Marine/Pages/new-england-living-shorelines.aspx
https://www.conservationgateway.org/ConservationPractices/Marine/crr/Documents/FINAL_CombinedProfilePages_7_12_2017.pdf
http://www.massaudubon.org/our-conservation-work/advocacy/shaping-the-future-of-your-community/saving-land-water-money-with-lid/lid-fact-sheets
https://www.manomet.org/wp-content/uploads/old-files/Manomet_GreenInfrastructure_Analysis_for_TauntonWatershed_July2017.pdf
http://bit.ly/FWSGrants
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