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Managing Urban Landscapes for Climate Action 
A Strategy Development Guide for Communities & Local 
Governments to Manage Urban Landscapes & Organic Resources 
to Achieve Climate Action & Community Resilience Objectives
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How to Navigate this Strategy Development Guide

This strategy development guide is broken down into four sections - an Introduction, and Steps 1-3 of Phase I. 
In each of the steps, you will find guidance, templates, and examples.

You are here

Guides hyperlinked below:

https://docs.google.com/presentation/d/17kcuk3CQ8UMcVVxSLb5hVct7qasdC6Np7JPW0sR7Qi8/edit?usp=sharing
https://docs.google.com/presentation/d/14wrUWbJonBn9XzgSdMYkGeIKFwxxXMWj31VTLGreVl4/edit?usp=sharing
https://docs.google.com/presentation/d/1O4i9VSIzK_g3HrB6ooFv-ydAopH0qy18R2FPtwK_PAU/edit?usp=sharing
https://docs.google.com/presentation/d/1TmKwtntA13sQS8obpp8dfxe2oORlMB9sHaMkJSAMVQU/edit?usp=sharing
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Download Templates Before Proceeding

This opportunity discovery process relies on the use of tools and tables that you may want to fill 
in or reference as you go along. 

All templates referenced in this guide exist on a Google Sheet for you to access and save. There 
will also be links to the templates throughout this document. 

The Introduction to this guide presents a framework (right) for thinking 
about ecosystems-based climate action. If you have not reviewed the 
introduction, we suggest that you take a moment to familiarize yourself 
with the framework as it will make it easier to follow the pages and 
instructions that follow.

NOTE:

To work in Google Drive (recommended):

Click File -> Make a Copy

To work in Excel:

Click File -> Download -> Microsoft Excel (.xlsx)

https://drive.google.com/drive/u/0/folders/1kss3_H6FtNW8pD1yzvPblps2m5Q-q2w6
https://docs.google.com/presentation/d/17kcuk3CQ8UMcVVxSLb5hVct7qasdC6Np7JPW0sR7Qi8/edit?usp=sharing
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QUANTITATIVE AND QUALITATIVE BENEFITS This opportunity 
assessment is a first order analysis that demonstrates the possible 
carbon mitigation, adaptation & resilience, and equity benefits that 
urban landscape management practices can bring to a city.

These benefits include but are not limited to:

• Approximate total of carbon dioxide sequestered and avoided
• Approximate value of ecosystem services provided
• Additional qualitative equity benefits derived within the 

community

 

FIRST ORDER ANALYSIS This is not a comprehensive or granular 
understanding of all benefits but rather first order estimates that will 
inform the efforts of a deeper dive into project planning. The purpose 
of this analysis is to provide cities and relevant stakeholders the 
ability to investigate current and future urban landscape 
management opportunities.

Step 3: Conduct Opportunity Assessment 

Conduct Opportunity 
Assessment
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Step 3a: SYNTHESIZE INSIGHTS In order 
to identify core areas of focus for land 
management projects, you will review 
your completed Opportunity Matrix 
along with your Opportunity Area 
Ranking Summary (Step 2b).

Step 3: Conduct Opportunity Assessment Steps

Step 3b: RUN SCENARIOS Next, you can 
use the core areas of focus from Step 3a 
for your city to perform an Opportunity 
Assessment Analysis. You can create 
scenarios using the provided tools which 
will showcase the value and benefits of 
potential actions. These may in turn 
inform your planning, implementation, 
and policy processes (Phase II).

Synthesize Insights 
from Internal 

Stakeholder Process

3a

Formulate and Run 
Scenarios Based on 

High Opportunity Areas 

3b

Conduct Opportunity 
Assessment
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Step 3a: Identify Core Areas of Focus for Assessment

Throughout this step, you can use various tools to conduct a 
first-order analysis of the benefits that your municipality 
might be able to capture from different land and resource 
management practices. To initiate this next level of 
assessment, it is important to distill insights from the Draft 
Opportunity Matrix and the Ranking exercise from Step 2. To 
begin, you may consider answering the following questions to 
prime your thinking:

1. In the Opportunity Matrix, which opportunities are the 
most clearly aligned with the city’s existing policy and 
budget priorities, and have momentum for action?

2. In the Ranking exercise, what areas of ecosystem 
services or landscape/resource systems showed the 
most “high priority area” classification by participants?

The following slides introduce the assessment tools and 
present opportunity scenarios that may serve as a jumping 
off point for your own assessment. 

https://docs.google.com/presentation/d/1O4i9VSIzK_g3HrB6ooFv-ydAopH0qy18R2FPtwK_PAU/edit?usp=sharing


7

Once a city has identified core areas of focus for assessment in Step 3a (e.g., the city determines they want to 
be able to plant more trees in low-income areas with low tree canopy cover to gain the benefits of carbon 
sequestration, heat management, and equitable distribution of ecosystem services), they can then use decision 
support tools to model quantitative and qualitative outcomes. It is also advised to check-in with your city’s GIS 
department if applicable as they may have data sets and tools that are directly applicable to urban landscape 
management.

Decision support tools, such as the ones introduced in the next page, allow users to calculate the potential 
benefits of different land and resource management practices such as tree planting and compost use. Some 
of these tools also allow users to focus on individual communities based on factors such as census blocks and 
demographic data. This enables users to examine how to prioritize equitable climate action. This might include 
opportunities in communities whose populations are exposed to greater climate change effects (eg. extreme 
heat events and flooding) but who have lower household incomes and therefore a decreased ability to mitigate 
and adapt to such environmental burdens.

Step 3b: Running Potential Urban Landscape 
Management Scenarios

Equity
● Identify Population Density

● Identify Median Income

● Identify Tree Canopy Cover

Mitigation
● Identify Carbon Storage

● Identify Annual Carbon Sequestration

● Identify Tree Canopy Cover

Adaptation/Resilience
● Mitigate Heat Island Effect

● Identify Potential for Flooding

● Identify Plantable Acres
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The decision support tool created by the Urban Drawdown Initiative (UDI) and the Trust for Public 
Land (TPL), in combination with the i-Tree Planting tool (described below), allows users to identify, 
analyze, and quantify carbon sequestration and storage as well as ecosystem service benefits 
across areas of mitigation, adaptation & resilience, and equity. The features and applications of 
these tools are showcased in the following slides. 

While not covered in this guide, the American Forest Tree Equity Tool allows for further 

exploration into equity gaps and opportunities within cities in the U.S. This includes data on tree 

canopy cover, temperatures, and demographic data that can guide tree planting projects.

i-Tree Planting provides data on carbon sequestration and other forest canopy benefits from new 

tree planting projects. This tool will be covered in greater detail in the coming slides.

i-Tree Landscape is a tool that shows current tree canopy cover, carbon stocks, forest canopy 

benefits, and other additional land use data for cities that are interested in exploring their current 

urban forest. Note: this tool is different from the i-Tree Planting tool.

The COMET Farm tool provides farmers and ranchers with the ability to calculate their ‘carbon 

footprint’ and determine ways to sequester more carbon through a greenhouse gas and carbon 

accounting system.

Step 3b: Decision Support Tools Overview

https://web.tplgis.org/udi/
https://web.tplgis.org/udi/
https://www.treeequityscore.org/
https://planting.itreetools.org/
https://landscape.itreetools.org/
https://comet-farm.com/
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The UDI TPL Tool is a geographic information system (GIS) tool that aids municipalities in specific carbon drawdown 
related matters. Some examples of data that can be used to visualize and query in order to analyze opportunities are: 
demographic information, tree canopy information, flood zones, and heat islands.

Comparing data with and across census blocks* can aid cities with identifying potential high priority areas that cities 
can invest time and resources into for the greatest impact for climate action. The tool also includes a carbon 
calculator to give baseline estimates of the carbon sequestration potential of land management projects.

If you are interested in having your city’s data mapped and incorporated into the UDI TPL Tool, please contact Taj 
Schottland at taj.schottland@tpl.org.

Step 3b: Decision Support Tools
UDI TPL Tool

*Census data can have discrepancies. For example, income and race data may not be accurate based on respondent data.

https://web.tplgis.org/UDI_viewer/
mailto:taj.schottland@tpl.org
https://www.tandfonline.com/doi/abs/10.1080/01944363.2018.1440182?journalCode=rjpa20
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This video will briefly walk you through how to navigate the UDI TPL tool map layers and information, demographic 
information, and carbon calculator. A longer, more in depth instructional video will be available soon. Contact Taj 
Schottland at taj.schottland@tpl.org with any questions.

Step 3b: Decision Support Tools
UDI TPL Tool

https://docs.google.com/file/d/1kISbxJP7OPJoviIjdgLrr4d12ykCnuHe/preview
mailto:taj.schottland@tpl.org
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i-Tree Planting provides municipalities with the ability to quantify carbon and environmental benefits of urban and 
rural tree planting projects. In i-Tree Planting, you can select tree species and the number of trees planted based on 
available acres for approximate opportunity benefits over the lifetime of the project. Upon establishing plantable 
acres in the UDI TPL tool, a baseline number of the carbon sequestration potential of the tree project can be 
determined by i-Tree Planting. If the UDI TPL tool is not available for your city, you can consult with your GIS 
department.

Cities can utilize the data gathered from i-Tree to set priorities for effective decision-making, demonstrate value, and 
set priorities around planting trees, which can be further explored in Phase II. Consult with your local forestry 
department for guidance on which species to plant and where. 

Step 3b: Decision Support Tools
i-Tree Planting

https://planting.itreetools.org/
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There are additional benefits that come from the land and resource management practices identified in this guide 
that are difficult to measure as a first-order analysis. The difficulty stems from the current limitations of available 
tools, limited research, and the inherent challenges associated with quantifying environmental, social, and cultural 
values of ecosystem services. 

While difficult to measure, these benefits can be better assessed, whether quantitatively and/or qualitatively, 
during the second phase of this process. In that phase, cities would dive deeper into each of the opportunity areas 
identified. Additional existing and emerging resources and guides will be made available to dive deeper into those 
additional and vital benefits. 

For this first phase, we have provided examples of additional benefits associated with the scenarios presented for 
the City of Boulder, CO, and the City of Lincoln, NE, below. Finally, we have included an annotated bibliography of 
pertinent peer-reviewed research related to the benefits of each of the land/resource management areas identified in 
this guide. Included here are additional resources that contain information on the additional benefits of some of these 
urban landscape management systems:

• The Blue Carbon Initiative includes resources and information about the ecosystem services of aquatic 
ecosystems along with information on how to better protect them.

• Vibrant Cities Lab is a resource with many different case studies and reports concerning urban forestry and 
ecosystem services as well as an urban forestry toolkit.

• US Forest Service Grasslands has some additional information regarding the ecosystem services of grasslands in 
the US.

Step 3b: Identify Additional Benefits

https://docs.google.com/spreadsheets/d/1aN5cGurOoYUvHjusmUQBoF9ijlgXj8_SGIaEFeBO2Yo/edit?usp=sharing
https://www.thebluecarboninitiative.org/
https://www.vibrantcitieslab.com/
https://www.fs.fed.us/grasslands/ecoservices/index.shtml
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If a city wants to look at the mitigation, adaptation & resilience, and equity benefits of 
planting more trees, they may consider assessing the combined impact of the urban heat 
island effect and low tree canopy cover on low-income census blocks across the city's 
boundaries. 

Cities can utilize the UDI TPL tool to overlay these queries to analyze areas of high 
opportunity for action and tree planting. Included in the following slides is an example 
scenario you can run in the UDI TPL decision support tool to quantify mitigation, adaptation 
& resilience, and equity benefits from urban forestry management. If you plant trees in 
specific census blocks, you can increase the carbon drawdown potential while mitigating 
heat anomalies in an equitable way. 

The logic and steps behind this example scenario is further detailed, step by step, here.

EXAMPLE 1: Step 3b 
City of Boulder: CO2 Sequestered by Equitable Urban Forestry 
Management Scenario

Scenario 1

Determine how many plantable acres there are in lower-income census blocks that have minimal tree canopy cover 
and experience high heat anomalies to determine carbon sequestration benefits and additional ecosystem services 
of planting more trees.

https://docs.google.com/document/d/1MLUVwaxZL9ayVoheiUkaOs3PUqpPOCT-_8ltJr_C9GQ/edit?usp=sharing
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This video will illustrate this scenario using the TPL Decision Support tool. The video covers how to add query conditions, filter 
down to focus areas within the city, and gather additional data such as plantable acres in each census block. These data will then 
be used to project the carbon benefits of potential tree projects.

EXAMPLE 1: Step 3b 
City of Boulder: CO2 Sequestered by Equitable Urban Forestry 
Management Scenario

Scenario 1

Determine how many plantable acres there are in lower-income census blocks that have minimal tree canopy cover and experience 
high heat anomalies to determine carbon sequestration benefits and additional ecosystem services of planting more trees.

https://docs.google.com/file/d/1HgTNXBo5ddSwP4yG4Dr4sM7V0rUVIlZ7/preview
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Query results with Heat Anomaly 
rank overlayed

Query results with Tree Canopy 
Cover rank overlayedHeat Anomaly 

Legend
Tree Canopy Cover 

Legend

The query results are the same for each map but are shown with different data overlays - Heat Anomaly overlay and 
Tree Canopy Cover overlay. Each census block that fits the query - highlighted in blue - is clickable to determine 
plantable acres. That data can then be used to run an i-Tree Planting analysis to determine the number of trees to plant 
in those census blocks as well as to quantify carbon sequestration and benefits from planting specific tree species.

EXAMPLE 1: Step 3b 
City of Boulder: CO2 Sequestered by Equitable Urban Forestry 
Management Scenario

Scenario 1

Determine how many plantable acres there are in lower-income census blocks that have minimal tree canopy cover and experience 
high heat anomalies to determine carbon sequestration benefits and additional ecosystem services of planting more trees.
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After narrowing down the priority census blocks, a city can estimate how many trees that can be planted and the associated 
carbon drawdown in tons from this project. These trees will help to address the heat island effect in more equitable areas, 
especially where median income is low but it is difficult to measure this cooling effect.

In this scenario, the plantable acres overlay was used to determine the plantable acres for each census block and added up. 
We are operating with an assumption of 25 trees per acre, however this is a somewhat conservative estimate and will be 
city-specific. We are also splitting up the trees into ten different species for diversity and resilience purposes. We utilized the 
City of Boulder’s Best Trees for Boulder list to determine applicable species for this scenario.

EXAMPLE 1: Step 3b 
City of Boulder: CO2 Sequestered by Equitable Urban Forestry 
Management Scenario

Scenario 2

Determine ideal tree species along with number of trees to plant in order to quantify carbon sequestration and ecosystem service 
benefits. See full scenario here. 

1,016 Plantable Acres 
Over Ten Census Blocks

25 Trees Per Plantable 
Acre*

25,400 TOTAL Trees Per 
Plantable Acre 

25,400 Total Trees for Project 10 Tree Species 
2,540 TOTAL Trees Per Species 

Per Plantable Acre

*Assumption

https://bouldercolorado.gov/best-trees-boulder
https://docs.google.com/document/d/1MLUVwaxZL9ayVoheiUkaOs3PUqpPOCT-_8ltJr_C9GQ/edit?usp=sharing
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Estimates of CO2 sequestered and CO2 avoided are shown in this sample report from i-Tree. Note the difference in 
numbers between species. These benefits become more apparent at scale. See the full scenario and table here. 

EXAMPLE 1: Step 3b 
City of Boulder: CO2 Sequestered by Equitable Urban Forestry 
Management Scenario

Scenario 2

Determine ideal tree species along with number of trees to plant in order to quantify carbon sequestration and ecosystem service 
benefits. See full scenario here. 

https://docs.google.com/document/d/1MLUVwaxZL9ayVoheiUkaOs3PUqpPOCT-_8ltJr_C9GQ/edit?usp=sharing
https://docs.google.com/document/d/1MLUVwaxZL9ayVoheiUkaOs3PUqpPOCT-_8ltJr_C9GQ/edit?usp=sharing
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TREE SPECIES (2,450 TREES OF EACH SPECIES) CO2 SEQUESTERED (METRIC TONS)

Sugar Maple 1,423.18

Horsechestnut 2,708.99

Catalpa 2,977.29

Honeylocust 3,082.50

Kentucky Coffeetree 667.69

English Oak 3,641.62

Sweetgum 2,590.26

Tulip Tree 3,140.01

Northern Hackberry 587.16

Ohio Buckeye 9,456.92

TOTAL CO2  SEQUESTRATION OVER 40 YEARS 30,275.62 METRIC TONS

Below is a summarized table of the previous i-Tree Planting report. Note that the previous report included CO2 in 
pounds and this chart reflects CO2 sequestered in metric tons. These values are estimated by i-Tree to include total 
sequestration of each species over the tree lifetime of 40 years. The total CO2 sequestered (30,275.62 metric tons 
over 40 years) is the equivalent of taking almost 6,582 cars off the road for one year (1).

EXAMPLE 1: Step 3b 
City of Boulder: CO2 Sequestered by Equitable Urban Forestry 
Management Scenario

Source: (1) EPA: Greenhouse Gas Emissions from a Typical Passenger Vehicle

https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle
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ADDITIONAL BENEFITS

QUANTITATIVE BENEFITS QUALITATIVE BENEFITS

Economic 
value The economic value of sequestering carbon 

through this project is $1,552,314.67.

Erosion 
Prevented Planting trees holds soil in place where 

otherwise the soil would be susceptible to 
erosion.

Electricity 
Saved

By planting trees near buildings, Boulder can save 
up to 57,024,868.90 kWh over 40 years.

Temperature 
Moderation Tree canopy can help mitigate the heat 

island effect by lowering temperatures by 
2-9 degrees fahrenheit in the summer 

months.

Rainfall 
Intercepted This new tree canopy can intercept 

455,508,423.60 gallons of rainfall over the course 
of 40 years.

Cultural & 
Aesthetic 

Values
Trees provide communities with increased 

aesthetic value.

Pollution 
Removed This tree project will remove 256,984.60 pounds 

of Ozone, 46,607.90 pounds of NO2, and 
4,525.10 pounds of PM2.5 from the air.

Pollination & 
Biological Pest 
Management

Trees provides plant-pollinator interactions, 
pollinator nutrition, and overall 

performance.

EXAMPLE 1: Step 3b 
City of Boulder: Perspective Additional Benefits from Scenario

Source: i-Tree Planting

Source: i-Tree Planting

Source: i-Tree Planting

Source: i-Tree Planting

Source: EPA

https://www.epa.gov/heatislands/using-trees-and-vegetation-reduce-heat-islands
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If a city wants to look at possible benefits of diverting organic waste from a landfill to compost, the Carbon 
Calculator within the UDI TPL decision support tool can help to estimate potential carbon sequestration based on 
different land management practices and treatments available. See full scenario here.

2018 Organic Waste Characterization Lincoln, NE

Food Waste 33,070 Tons

Yard/Wood Waste and Compostable Paper Products 26,596 Tons

Organic Waste Total 59,667 Tons

- Amount of Compost if 100% Organic Waste is Diverted* 29,833.50 Tons

80% of Total Organic Waste 47,733.60 Tons

- Amount of Compost if 80% Organic Waste is Diverted* 23,866.80 Tons

*Assuming organic waste loses half of its mass when composted

EXAMPLE 2: Step 3b 
City of Lincoln: CO2 Emissions Avoided by Diverting Organic Waste 
From Landfill to Compost Scenario

Scenario 1

Use the UDI TPL decision support tool Carbon Calculator to determine carbon emissions avoided by diverting 80% of 
organic waste from landfill to commercial composting.

https://docs.google.com/document/d/1dzaQ1-O9JQf5EJAoF24SW4jaD5p7ZVRIflhPnKujZIE/edit?usp=sharing
https://www.lincoln.ne.gov/files/sharedassets/public/projects-programs-amp-initiatives/resilient-lincoln/documents/lincoln%E2%80%99s-vision-for-a-climate-smart-future.pdf
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● In the UDI TPL decision support tool, select Lincoln, NE as a location and open the Carbon Calculator
● Under Select Land Use, choose Organic Waste in Landfill (n/a)
● Under Select Treatment, choose either Aerated Static Pile Composting of Green Waste- Commercial Composting or 

Windrow Composting of Green Waste - Commercial Composting
● Enter the tons of organic waste as Input and click Calculate

WASTE TYPE QUANTITY 
(METRIC TONS)

COMPOSTING METHOD 
COMPARISON - WINDROW VS 
AERATED STATIC PILES

CO
2
e EMISSIONS AVOIDED

Food Waste 33,070 tons*.8 
= 26,456 metric 
tons

Windrow- Commercial Composting 3,703.84 metric tons

Aerated Static Piles- Commercial 

Composting

4,762.08 metric tons

Yard/Wood 
Waste

26,596 tons*.8 
= 21,276.8 
metric tons

Windrow- Commercial Composting 2,978.75 metric tons

Aerated Static Piles- Commercial 

Composting

3,829.82 metric tons

Total 59,667 tons* .8 
= 47,733.60 
metric tons

Windrow - Commercial Composting 6,682.59 metric tons

Aerated Static Piles - Commercial 

Composting

8,591.90 metric tons

EXAMPLE 2: Step 3b 
City of Lincoln: CO2 Emissions Avoided by Diverting Organic Waste 
From Landfill to Compost Scenario

The carbon calculator estimates 
CO2e emissions avoided. 

Scenario 1

Use the UDI TPL decision support tool Carbon Calculator to determine carbon emissions avoided by diverting 80% of 
organic waste from landfill to commercial composting. See full scenario here.

https://web.tplgis.org/UDI_viewer/
https://docs.google.com/document/d/1dzaQ1-O9JQf5EJAoF24SW4jaD5p7ZVRIflhPnKujZIE/edit?usp=sharing
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Potential Turfgrass in Lincoln, NE* 3,392 Acres

Potential Fertilized Turfgrass in Lincoln, NE** 339.2 Acres

* Determined by Intersection of Lincoln’s ParkServe Data and National Land Cover Data in UDI TPL Tool
** Assuming 10% of Potential Turfgrass is Fertilized

First, determine the acres of potential turfgrass. In this scenario, we used an intersection of Lincoln’s 
ParkServe Data and National Land Cover Data in the UDI TPL decision support tool.

Next, determine the acres of potential fertilized turfgrass. In this scenario, we assumed 10% of 
potential turfgrass in Lincoln, NE is fertilized.

EXAMPLE 2: Step 3b 
City of Lincoln: CO2 Emissions Avoided by Diverting Organic Waste 
From Landfill to Compost Scenario

Scenario 2

Use the UDI TPL decision support tool Carbon Calculator to determine the CO2 emissions avoided by replacing 
synthetic fertilizer on the city’s turfgrass with locally produced compost where possible. See full scenario here..

https://web.tplgis.org/UDI_viewer/
https://docs.google.com/document/d/1dzaQ1-O9JQf5EJAoF24SW4jaD5p7ZVRIflhPnKujZIE/edit?usp=sharing
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● In the UDI TPL decision support tool, select Lincoln, NE as a location and open the Carbon Calculator
● Under Select Land Use, choose Developed, Open Space (21) in the form of Athletic Fields, Golf Course 

Fairways, or Golf Course Roughs 
● Under Select Treatment, choose Nutrient Management - [Athletic Fields, Golf Course Fairways, or Golf Course 

Rough] - Replacement of Synthetic Nitrogen Fertilizer with Soil Amendments - Compost (CN 15)*
● Enter the tons of organic waste as the Input and Calculate

*A C:N ratio of 10 indicated possible carbon emissions.

LAND USE ALTERNATIVE NUTRIENT MANAGEMENT 
TREATMENTS

AREA CO2e EMISSIONS 
AVOIDED

Athletic Fields Replacement of Synthetic Nitrogen Fertilizer 

with Soil Amendments – Compost (CN 15)

339.2 acres 201.82 metric 

tons

Golf Course 

Fairways

Replacement of Synthetic Nitrogen Fertilizer 

with Soil Amendments – Compost (CN 15)

339.2 acres 98.71 metric tons

Golf Course 

Rough

Replacement of Synthetic Nitrogen Fertilizer 

with Soil Amendments – Compost (CN 15)

339.2 acres 127.54 metric 

tons

EXAMPLE 2: Step 3b 
City of Lincoln: CO2 Emissions Avoided by Diverting Organic Waste 
From Landfill to Compost Scenario

Scenario 2

Use the UDI TPL decision support tool Carbon Calculator to determine the CO2 emissions avoided by replacing 
synthetic fertilizer on the city’s turfgrass with locally produced compost where possible. See full scenario here..

The carbon calculator estimates 
CO2e emissions avoided. 

https://web.tplgis.org/UDI_viewer/
https://docs.google.com/document/d/1dzaQ1-O9JQf5EJAoF24SW4jaD5p7ZVRIflhPnKujZIE/edit?usp=sharing
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ADDITIONAL BENEFITS

QUANTITATIVE BENEFITS QUALITATIVE BENEFITS

Climate Regulation 
and Resilience

8,465.92 metric tons of avoided CO2e by 
diverting organic waste from landfills where it 

emits GHGs.
98 to 201 metric tons of avoided CO2e from 
replacing synthetic fertilizers with compost, 
therefore lowering nitrous oxide emissions. 

Biodiversity and 
Natural Habitat

Healthy soils nurtured with compost can 
enable growth of diverse plant species 

that in turn can serve as habitat for other 
species.

Food Supply The estimated 23,866.8 tons of compost 
created would contribute to urban farming 
initiatives in Lincoln, which in turn provide 

nutritious local food for residents.

Pollinator and 
Natural Pest 

Control

Compost creates healthy soils that greatly 
affect plant-pollinator interactions, 

pollinator nutrition, and overall 
performance.

Erosion 
Prevention

Soils fertilized with compost can have 
enhanced complex root systems of plants 

that hold soil in place where otherwise the 
soil would be susceptible to erosion. 

Education & 
Cognitive 

Development

Educating students and residents can help 
to divert organic waste from landfills to be 

composted by individuals and to build 
support for city-wide composting.

EXAMPLE 2: Step 3b 
City of Lincoln: Perspective Additional Benefits from Scenario
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EXAMPLE 3: Step 3b 
Long-Term Carbon Reduction Potential from Multiple 
Management Opportunities
A city may want to evaluate potential long-term benefits from multiple urban landscape and organic resource 
management opportunities related to carbon sequestration. The Trust for Public Land ran a scenario for the City of 
Lincoln, Nebraska (using the UDI TPL and i-Tree Planting decision support tools) that analyzed specific tree species, 
cultivated crop coverage, and grassland acres over the course of a 30 year period. The purpose of this scenario was to 
see how much potential CO2 could be sequestered over the course of the project, which resulted in an estimated 
1,364,106 metric tons of CO2 sequestered over 30 years. That is the equivalent of taking almost 296,545 cars off the 
road for one year (1).

Once you calculate how much carbon can be sequestered, it can help guide you in creating and implementing 
programs and policies that can increase ecosystem services and sequester carbon. This data informs the decisions of 
stakeholders and offers potential goals for the city.

Forest Carbon Benefits
884,176 metric tons of CO2 sequestered over 30 years

Cultivated Crops 
341,990 metric tons of CO2 sequestered over 30 years

Grasslands
137,940 metric tons of CO2 sequestered over 30 years

1,364,106 metric tons of CO2 
sequestered over 30 years 

Source: (1) EPA: Greenhouse Gas Emissions from a Typical Passenger Vehicle

https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle
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In Phase II of this process, you will be able to take what you have learned from the initial opportunity 
assessment into deeper layers of analysis. A future Phase II Guide will aim to provide users with guidance and 
tools needed to:

● Conduct internal and external stakeholder engagement and feedback processes
● Engage in project identification and implementation
● Plan for the integration and alignment of equity-based policy at the local level

Next Steps: Phase II Guide

Align with Existing 
Plans

Opportunity 
Identification with 

Stakeholders

Engagement, 
Implementation, 

Policy

Conduct 
Opportunity 
Assessment

Phase I (Current Guides) Phase II (Guides Forthcoming)

Step 1 Step 2 Step 3
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Urban Forests

Organics Management

Agricultural Systems

Parks & Grassland (turf)

Next Steps: Tools for Phase II Guide

i-Tree Planting has various tools that can be used to 
calculate benefits and aid in urban forestry project 
planning.
Google Tree Canopy Using aerial imagery collected via 
planes,  this tool allows cities to quantify their tree 
canopy coverage.
Vibrant Cities Lab has a comprehensive toolkit for urban 
forestry project planning.

Organics Management Guide: A process guide and 
spreadsheet based tool to optimize the capture and 
utilization of urban organic waste.
The UDI TPL tool has the capacity to calculate the 
projected carbon benefits of various organics 
management practices using the tool’s carbon 
calculator.

COMET Farm is a farm and ranch greenhouse gas 
and carbon accounting system. This tool allows 
farmers and ranchers to calculate their ‘carbon 
footprint’ and determine ways to sequester more 
carbon.

The UDI TPL tool has the capacity to calculate the 
projected carbon benefits of different management 
and treatment options in parks and grasslands using 
the tool’s carbon calculator.

As part of Phase II, the guide (in development)  will introduce various tools for project planning. These include:

UDI TPL Decision 
Support Tool

UDI TPL Decision 
Support Tool

https://landscape.itreetools.org/
https://insights.sustainability.google/labs/treecanopy
https://www.vibrantcitieslab.com/
https://urbandrawdown.solutions/resource-database/organics-to-sequestration-2021-process-guide
https://web.tplgis.org/udi/
https://comet-farm.com/
https://web.tplgis.org/udi/
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• American Forests Tree Equity Score: The Tree Equity Score calculates a score that “indicates whether there are 
enough trees for everyone to experience the health, economic and climate benefits that trees provide.” These 
scores are calculated by current tree canopy, income & demographics, temperature, and community health. 
Complete with an interactive map, the Tree Equity Score contains data for most municipalities in the US.

• Annotated Bibliography of Associated Ecosystem Services: Outlines compiled research on ecosystem services 
provided by natural resources and systems.

• COMET Farm: COMET Farm is a farm and ranch greenhouse gas and carbon accounting system. This tool allows 
farmers and ranchers to calculate their ‘carbon footprint’ and determine ways to sequester more carbon.

• Google Tree Canopy: Using aerial imagery collected via planes,  this tool allows cities to quantify their tree canopy 
coverage along a set of possible criteria such as median  income, maximum land surface temperature, and 
population density.  

• Green Values Strategy Guide: Linking Green Infrastructure Benefits to Community Priorities: This guide, from the 
Center for Neighborhood Technologies, provides a series of quantification methods and evidence for the benefits 
of green infrastructure in the management of stormwater in urban areas. This is an update to their useful report 
“Value of Green Infrastructure Guide”.

• iTree Tools: the various iTree tools are part of a “peer-reviewed software suite from the USDA Forest Service that 
provides urban and rural forestry analysis and benefits assessment tools.” A list of all available tools can be found 
here. 

• Urban Drawdown Initiative Resource Page: The Urban Drawdown Initiative website frequently updates the latest 
resources related to drawdown actions, policies, and educational materials on this emerging field of study. The 
site is also where the latest version of this and future guides will be made available to the public. 

• USDN Organics-to-Sequestration Process Guide: Redesigning Municipal Organic Materials Systems for Climate & 
Community Resilience & Equitable Economic Diversification - This is a process guide and spreadsheet-based tool 
to optimize the capture and utilization of urban organic waste.

• Vibrant Cities Lab: “A joint project of the U.S. Forest Service, American Forests and the National Association of 
Regional Councils, merging the latest research with best practices for implementing green infrastructure projects 
in your community” which includes an Urban Forestry Toolkit. 

Additional Resources

https://www.americanforests.org/our-work/tree-equity-score/
https://docs.google.com/spreadsheets/d/1HZAf1H-X5tPy2CiPIdXXfT_K-dWE14EAo3kUk_AOJmM/edit#gid=1813359549
https://comet-farm.com/
https://insights.sustainability.google/labs/treecanopy
https://www.cnt.org/publications/green-values-strategy-guide-linking-green-infrastructure-benefits-to-community
https://www.cnt.org/publications/the-value-of-green-infrastructure-a-guide-to-recognizing-its-economic-environmental-and
https://www.itreetools.org/
https://www.itreetools.org/tools
https://urbandrawdown.solutions/resources
https://urbandrawdown.solutions/resource-database/organics-to-sequestration-2021-process-guide
https://www.vibrantcitieslab.com/about
https://www.vibrantcitieslab.com/toolkit/

