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MD GHG Reduction Planning
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MD GHG Reduction Planning Tools
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Topics
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Natural and Working Lands (NWL)

Assessment and Planning Tools



Informing GGRA Planning (Soft Targets)
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known state and federal programs + 
potential scale of implementation + 

projected C benefits

Qualitative to Quantitative



GGRA Progress Report (Program Metrics)
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actual/known program implementation 



Flux Assessment via GHG Inventory

Figure 1. Trend of Forest Ecosystem Carbon Sequestration Per Year Over Time. 7

actual/known carbon impacts

Change Attribution: disturbance, 
weather, atmospheric CO2, regrowth



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



Connection to Global Goals
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Opportunity for Science Alignment
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1. Report afforestation activity
(# trees, species, size, location, etc)

2. Initiate regrowth in model prior to 
remote sensing detection (forests and TOF)

3. Monitor in the field/via remote sensing 
for long-term assessment 

lidar and tree cover refresh?



Informing GGRA Planning (Soft Targets)
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known range of climate smart activities 
+ potential scale of implementation 

+ projected C benefits

Qualitative to Quantitative



GGRA Progress Report (Program Metrics)
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actual/known program 
implementation 



Assessment via GHG Inventory
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actual/known CO2 emissions equivalents
Ag Emissions: Ag Soils: EPA State Inventory Tool

Remains fairly constant over 
time, 4% of total statewide 

emissions in 2020



Assessment via GHG Inventory
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actual/known carbon impacts
Ag Soils: EPA State Inventory Tool

Newly included in 2020
Ag soil sequestration “offsets”
 <1% of statewide emissions



Updated Science to Capture Impact

• 2022 USCA Technical Assistance Grant

• Partnership between MDE & MDA

• 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 (e.g., ongoing BMP implementation) 
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GGRA Planning/Progress Report
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Connections to 
Maryland’s new 

interagency wetlands 
action plan under the 

Bay Program 



Assessment via GHG Inventory
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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 



Assessment via GHG Inventory
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With a 20-yr GWP 
for methane, these systems 

represent a net source of GHG 
emissions

Changing impacts to flux with sea 
level rise and wetland migration?



Iterate with new 2031 and 2045 Targets

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

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

New 2031 Plan: Given these assessments, do we need additional 
programs or policies to reach existing (or new) targets? 

• Establish formal NWL GHG targets for 2045?
• Connect to complementary goals for certain sectors? 
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e.g., 10% of new trees must be planted 
in underserved urban areas

(equity and EJ)



2045 Net Zero Trajectory
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• Evaluating GCAM applications for Maryland NWL
– Technical alignment 
– Role of supplemental analyses

• High level (June), detailed discussions (December)
– Policy and program ambition 
– Agencies and MCCC

Next Steps with 2031 Plan
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Policy-relevant research

U.S. Climate Alliance NWL Team 
(state-to-state learning/leadership)
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Links to more resources

2030 GGRA Plan:
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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