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Nature-based Solutions

Approaches that work with 
and enhance nature on land 
and sea, providing benefits
for both human wellbeing
and biodiversity.



Nature-based Climate Solutions

Can avoid greenhouse gas emissions and enhance 
carbon sinks on land and in the sea as well as build 
resilience and aid adaptation to climate change for 
both nature and people.



• Protecting current lands (existing area, avoid loss to current sinks)

• Managing current lands (existing area, create larger sinks)

• Identifying lands for restoration (new area, create new sinks)



MD GHG Reduction Planning
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https://mde.maryland.gov/programs/air/ClimateChange

December 2023: 
Final 2031 Plan



MD GHG Reduction Planning

6Solutions that remove carbon from the atmosphere and store it!



Net-zero Means Full Integration of NWL
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Natural and Working Lands (NWL)

Assessment and Planning Tools



Net-zero Means Full Integration of NWL
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Assessment and Planning Tools

known state and federal programs +
potential scale of implementation + 
projected C benefits

actual/known 
carbon 
impacts actual/known 

program 
implementation 

Helps us harmonize 
outcomes from       
past (2006) to 
future (2045)



Connection to Global Science
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Hurtt et al 2019, ERL

Ma et al 2021, ERL

Tang et al 2021, ERL

Hurtt et al 2023, in prep



GHG Inventory - Forest Carbon

Figure 1. Trend of Forest Ecosystem Carbon Sequestration Per Year Over Time. 10Hurtt et al 2023, in prep



GHG Inventory - Forest Carbon
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Beyond a single annual net flux #

Where and why is there change?

Hurtt et al 2023, in prep



Tree Solutions Now Act of 2021
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additional!



Connection to Global Goals
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mde.maryland.gov/5Mtrees

July 2021-June 2023



Processing Tree Planting Data
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Enable progress tracking and 
confirm eligibility criteria01

● Number of Trees Planted
● Species Name(s)
● Planting Location

Support long term carbon 
monitoring and estimate 
forest carbon benefits

● Planting Partners
● Funding Sources

● Planting Date
● Tree Size

Track program efficacy and 
ensure no double counting

Additional collected data on planting design and maintenance can support longer term 

engagement with initiative participants and sustained tracking of tree planting health



MD Agricultural Soil Health



GHG Inventory - Ag Soil Carbon 

• High rates of BMP adoption by MD farmers

• Incomplete representation by EPA National Data

• Goals using state-specific data:

– 1) historical annual agricultural soil fluxes (2006-2021)

– 2) method to quantify annual soil fluxes for future inventories 

– 3) estimated future soil fluxes under a range of planning scenarios 

• Credit farmers for progress, identify next best BMPs
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MD Blue Carbon Ecosystems

SLR: projected sea level rise



GHG Inventory - Blue Carbon
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Newly included in 2020
Targeted improvements:

1. mapping against salinity gradient

2. geographically refined rates of carbon 
sequestration and methane

3. submerged aquatic vegetation 



Iterate with new 2031 and 2045 Targets

2020 GHG Inventory: How do our carbon sinks support our 
GHG goals? What are the dominate factors affecting change?

2022 Progress Report: Does actual implementation of 
activities align with what was planned? Why or why not? 

New 2031 Plan: Do we need additional programs or policies 
to reach existing (or new) targets? 

• What is the technical potential for MD NWL by 2045?
• How can we connect to complementary goals?
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e.g., 10% of new trees must be planted in 
underserved urban areas

(Equity and EJ)



Attracting Additional Investment

• Ground-breaking MD Conservation Finance Act 
• New Pay-for-Success model for restoration finance
• Centers quantified/verified environmental outcomes

23
Image courtesy of the Conservation Finance Network



Attracting Additional Investment

• More ecosystem restoration = more carbon benefits

• More pay-for-success = lower risk projects 

• Better science = more cost-effective tracking  

• Private financing = more options for implementation



Contact
Rachel Lamb, PhD

Senior Climate Advisor

Maryland Department of the Environment

rachel.lamb@maryland.gov

mailto:rachel.lamb@maryland.gov


Links to more resources

June 2031 Pathway Report:

https://mde.maryland.gov/GGRA

GGRA Progress Report:

https://mde.maryland.gov/GGRA

GHG Emissions Inventory: 
https://mde.maryland.gov/programs/air/ClimateChange/Pages/GreenhouseGasInventory.aspx

Trees and Forest Data and Methodology Documentation:
https://mde.maryland.gov/programs/air/ClimateChange/Documents/VIMAL/MD_ForestCarbon_Flux_Methodology_01.06.23.pdf

Blue Carbon Data and Methodology Documentation:
https://mde.maryland.gov/programs/air/ClimateChange/Documents/VIMAL/MD_BlueCarbon_Flux_Methodology_01.06.23.pdf

Agricultural Soil Carbon Project Brief:
https://mde.maryland.gov/programs/air/ClimateChange/Documents/VIMAL/MD_AgriculturalSoils_Flux_Project_01.06.23.pdf
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https://mde.maryland.gov/GGRA
https://mde.maryland.gov/GGRA
https://mde.maryland.gov/programs/air/ClimateChange/Pages/GreenhouseGasInventory.aspx
https://mde.maryland.gov/programs/air/ClimateChange/Documents/VIMAL/MD_ForestCarbon_Flux_Methodology_01.06.23.pdf
https://mde.maryland.gov/programs/air/ClimateChange/Documents/VIMAL/MD_BlueCarbon_Flux_Methodology_01.06.23.pdf
https://mde.maryland.gov/programs/air/ClimateChange/Documents/VIMAL/MD_AgriculturalSoils_Flux_Project_01.06.23.pdf
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