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Source: FAO, ITPS, GSBI, CBD and EC. 2020. State of knowledge of soil biodiversity - Status, challenges and potentialities, Report 2020. Rome, FAO. https://doi.org/10.4060/cb1928en  
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Vermont Context
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*Other perennial vegetation includes grasslands, shrub/scrublands, and turf

Natural & Working Lands (NWL)
cover 94% of Vermont

Data source: 2016 National Land Cover Database; Images courtesy FPR



From: State Curator's Office, BGS. Circa 1870 – 1880s Retrieved from: 
https://curator.vermont.gov/sites/curator/files/styles/slideshow_image_only/public/images/image_only_slides/historic-state-house-780x450.jpg?itok=lXOLbhmj

The Vermont Statehouse: 1870 – 1880s

https://curator.vermont.gov/sites/curator/files/styles/slideshow_image_only/public/images/image_only_slides/historic-state-house-780x450.jpg?itok=lXOLbhmj


Vermont Context

Source: https://outside.vermont.gov/agency/ACCD/ACCD_Web_Docs/CD/CPR/Resources-and-Rules/DHCD-Planning-VisionChoice-FutureStateFramework-1968.pdf

https://outside.vermont.gov/agency/ACCD/ACCD_Web_Docs/CD/CPR/Resources-and-Rules/DHCD-Planning-VisionChoice-FutureStateFramework-1968.pdf


Vermont Context

Data source: 1925 - 2022 USDA NASS Ag Census, Vermont
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From: USDA NASS Ag Census; USDA Forest Service
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Gund Institute at UVM Vermont Climate Assessment

Vermont is Getting Warmer and Wetter: Climate Change Study
The Green Mountain State has warmed nearly 2°F, with a 21% jump in precipitation

Source: The Vermont Climate Assessment 2021. Burlington, Vermont: Gund Institute for Environment at the University of Vermont. On the web: https://vtclimate.org 

https://vtclimate.org/


National and Vermont Climate Impacts

Source: https://wmo.int/news/media-centre/climate-change-indicators-reached-record-levels-2023-wmo 

https://wmo.int/news/media-centre/climate-change-indicators-reached-record-levels-2023-wmo


Vermont Climate Disaster – 2024 Flooding & Rains

Source: Vermont Agriculture Recovery Task Force Report, 2024. 
https://agriculture.vermont.gov/sites/agriculture/files/documents/Ag%20Recovery%20Task%20Force%20Report.pdf  

https://agriculture.vermont.gov/sites/agriculture/files/documents/Ag%20Recovery%20Task%20Force%20Report.pdf


Federal Disaster Declarations: 13 months

Source: https://www.fema.gov/locations/vermont  

Disaster Declarations 117 5/9/2024

Common Disaster Name
Interval Between 
Disasters (Days)

Incident Period 
Start

Incident Period 
End

Major Disaster 
Declared

FEMA Disaster Declaration FEMA Disaster Map
USDA Disaster 
Declaration for 

Agriculture?

January Wind Storm (2024) 21 1/9/2024 1/13/2024 4/19/2024

Vermont Severe Winter 
Storm 
DR-4770-VT

https://www.fema.gov/disaster/47
70/designated-areas 

Need USDA FSA 
reporting on ECP / 
EFRP

December Flooding 135 12/18/2023 12/19/2023 3/2/2024
Vermont Severe Storms and 
Flooding (DR-4762-VT)

https://www.fema.gov/disaster/47
62/designated-areas 

Need USDA FSA 
reporting on ECP

Addison Microburst / Flooding 13 8/3/2023 8/5/2023 10/6/2023

Vermont Severe Storms and 
Flooding
DR-4744-VT

https://www.fema.gov/disaster/47
44/designated-areas

Need USDA FSA 
reporting on ECP / 
EFRP

July Flooding Disaster 
Declaration 50 7/7/2023 7/21/2023 7/14/2023

Vermont Severe Storms, 
Flooding, Landslides, and 
Mudslides
DR-4720-VT

https://www.fema.gov/disaster/47
20/designated-areas Yes

July Flooding Emergency 
Declaration - 7/9/2023 7/17/2023 7/10/2023

Vermont Flooding
EM-3595-VT

https://www.fema.gov/disaster/35
95/designated-areas -

May Freeze 52 5/17/2023 5/18/2023 Not DR Not DR Not DR Yes

December Wind Storm (2022) - 12/22/2022 12/24/2022 3/20/2023

Vermont Severe Storm and 
Flooding
DR-4695-VT

https://www.fema.gov/disaster/46
95/designated-areas 

Need USDA FSA 
reporting on ECP / 
EFRP

https://www.fema.gov/locations/vermont


Projected Vermont Climate Risks

Source: https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf 

https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf


National and Vermont Climate Impacts

Source: https://nefoodsystemplanners.org/wp-content/uploads/NEFNE_Common-Food-System-Challenges.pdf 

https://nefoodsystemplanners.org/wp-content/uploads/NEFNE_Common-Food-System-Challenges.pdf


National and Vermont Climate Impacts

Source: https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf 
Source: https://farmlandinfo.org/wp-content/uploads/sites/2/2020/10/AFT_NE_FUT-10_14_20_rev.pdf 

https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf
https://farmlandinfo.org/wp-content/uploads/sites/2/2020/10/AFT_NE_FUT-10_14_20_rev.pdf


National and Vermont Climate Impacts

Source: Ellen Kahler, VSJF Presentation to House Agriculture: 
https://legislature.vermont.gov/Documents/2022/WorkGroups/House%20Agriculture/Food%20Security/W~Ellen%20Kahler~New%20England%20Feeding%20New%20England-
%20Cultivating%20a%20Reliable%20Food%20Supply~1-26-2021.pdf

https://legislature.vermont.gov/Documents/2022/WorkGroups/House%20Agriculture/Food%20Security/W%7EEllen%20Kahler%7ENew%20England%20Feeding%20New%20England-%20Cultivating%20a%20Reliable%20Food%20Supply%7E1-26-2021.pdf
https://legislature.vermont.gov/Documents/2022/WorkGroups/House%20Agriculture/Food%20Security/W%7EEllen%20Kahler%7ENew%20England%20Feeding%20New%20England-%20Cultivating%20a%20Reliable%20Food%20Supply%7E1-26-2021.pdf


Source: https://nefoodsystemplanners.org/wp-content/uploads/NEFNE_Executive-Summary.pdf 
Source: https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf 

2022 USDA Ag Census Vermont:
543,096 acres of land used for farming

https://nefoodsystemplanners.org/wp-content/uploads/NEFNE_Executive-Summary.pdf
https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf


Agricultural Easements

Summary

• 226,623 acres of Agricultural 
Easements in Vermont

• “Permanently Secured for 
Agriculture” (yellow)

Methods

• Agricultural Easements “contain” 
= area within (acres)

• Geospatial overlay

Permanently Secured for

• Agriculture

• Other



Agricultural Easements Contain

Agriculture, 
127,744, 56%

Wetland, 
22,947, 10%

Forest*, 
75,932, 34%

Agricultural Easement Landcover

Crops, 31,433, 
25%

Hay, 94,998, 
74%

Pasture, 1,314, 
1%

Agricultural Easment Crop Type

*Forest not geospatially determined, difference from agricultural and wetland landcovers *Agricultural landcover/crop type from 2016 (UVM Spatial Lab)

Source: How to Reference Vermont's Land and Water Area - https://vcgi.vermont.gov/resources/how-and-education-resources/how-reference-vermonts-land-and-water-area 

https://vcgi.vermont.gov/resources/how-and-education-resources/how-reference-vermonts-land-and-water-area


Prime, 40,178, 
18%

Statewide, 
96,124, 42%

Local, 314, 0%

Not, 90,007, 
40%

Agricultural Easement Prime Soils

Agricultural Easements Contain

Prime Soils

• “best combination of physical and chemical 
characteristics for producing food, feed, forage”

• “soil quality, growing season, and moisture supply 
needed to economically produce sustained high 
yields of crops when treated and managed 
according to acceptable farming methods”

• Prime

• Statewide

• Local

• 60% of Agricultural Easements are on      
Prime Soils



Agricultural Easements

*Agricultural Land is 56% of Agricultural Easements in Vermont *Agricultural Easements are 18% of Agricultural Land in Vermont
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Statewide Land in Agricultural Easements

2.17% of Vermont’s Land Area is conserved and used for farming

Source: How to Reference Vermont's Land and Water Area - https://vcgi.vermont.gov/resources/how-and-education-resources/how-reference-vermonts-land-and-water-area 

3.84% of Vermont’s Land Area is conserved in ag conservation easements

https://vcgi.vermont.gov/resources/how-and-education-resources/how-reference-vermonts-land-and-water-area


Agricultural Easements – Data utilized for analysis

GIS Layers

• Agricultural Easements

• TNC’s Protected Lands Layer: NE_Secured_Areas_2022_Public

• Vermont Open Geodata Portal (https://geodata.vermont.gov/):

• Vermont Agriculture Land Cover 2016

• Vermont Wetlands Land Cover 2016

• VSWI Wetlands Class Layer

• Agricultural Important Soil Units

Judson Peck (judson.peck@vermont.gov)
Agriculture Data Analyst | Water Quality Division
Vermont Agency of Agriculture, Food and Markets



Prime and statewide soils cover 22.8% of Vermont’s land base

Prime & Primary Agricultural Soils

Source: https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx 

69% of mapped impervious surfaces in Chittenden County (NRB District 4) are built on Prime and Statewide soils 

Acres %
Designated 
Development

80,361 100%

Impervious 
Surfaces

14,515 18%

Designated 
Development 
w/o Impervious

65,845 82%

Ag Land Total 10,675 13%

Prime Soils Total 34,446 43%

Off-Site 
Mitigation Fee 
Value

228.5 Million $

https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx


How do we measure soil health?

Source: https://www.uvm.edu/sites/default/files/Northwest-Crops-and-Soils-Program/Articles_and_Factsheets/State_of_Soil_Health_Summary_Statistics_2022.pdf 
Source: https://www.uvm.edu/sites/default/files/media/DiggingIn2017_Final_ReducedSize.pdf 

Integration and optimization of the soil’s biological, 
physical, and chemical processes of the soil that are 
important for sustained productivity and 
environmental quality. - Cornell Soil Health Lab

The continued capacity of soil to function 
as a vital living ecosystem that sustains 
plants, animals, and humans - NRCS

https://www.uvm.edu/sites/default/files/Northwest-Crops-and-Soils-Program/Articles_and_Factsheets/State_of_Soil_Health_Summary_Statistics_2022.pdf
https://www.uvm.edu/sites/default/files/media/DiggingIn2017_Final_ReducedSize.pdf


Importance of Organic Matter & Soil Health

Source: USDA NRCS



Organic Matter and Infiltration  
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Organic Matter and Drought Resilience

(Colla et al., 2000)

agnr.umd.edu/extension



From: https://www.uvm.edu/sites/default/files/Northwest-Crops-and-Soils-Program/Articles_and_Factsheets/State_of_Soil_Health_Summary_Statistics_2022.pdf 

Organic Matter in Vermont Agriculture

From 221 farm fields, sampled in 2021 for the State of Soil Health in Vermont project

https://www.uvm.edu/sites/default/files/Northwest-Crops-and-Soils-Program/Articles_and_Factsheets/State_of_Soil_Health_Summary_Statistics_2022.pdf


From: VT PES Technical Research Report #3: Results of the Farmer Conservation & Payment for Ecosystem Services Survey; 
https://agriculture.vermont.gov/sites/agriculture/files/doc_library/3.%20Farmer%20PES%20Survey%20Results_%20VT%20PES%20Task%203a%20Report.pdf 
 

Vermont Farmer Perspectives on Improving Soil Health

• 99% believe improvements in soil health have 
benefits for the environment off their farm.
 

• 95% believe they should take additional steps 
beyond required practices to protect soil health.

• 90% believe they have a responsibility to be part of 
climate solutions

• 94% believe they have the knowledge and 
technical skill to enhance soil health on their 
farm, yet only 58% have the financial capacity to 
do so

Vermont farmers have:
● High level of stewardship ethic & 

motivation
● High level of knowledge and skill
● Need for financial capacity to adopt

Ultimately the limiting factor is the 
economic question: is it worth it for 
my farm? 

https://agriculture.vermont.gov/sites/agriculture/files/doc_library/3.%20Farmer%20PES%20Survey%20Results_%20VT%20PES%20Task%203a%20Report.pdf


Methods for Growing Crops have different outcomes

Full width tillage
No Nutrient Management
No Field specific conservation practices

Cover crop 
Reduced and No-Till technology
Nutrient Management
Riparian Buffers
Crop Rotation

Management:
Management:

0.15 tons CO2e/ac/yr
0.19 tons CO2e/ac/yr
0.37 tons CO2e/ac/yr

0.22 tons CO2e/ac/yr

USDA COMET ERCs:

0.74 tons CO2e/ac/yr
Source: https://comet-planner.com 

Avg. P reduction 

0.51 kg/ac/yr
0.06 kg/ac/yr
0.47 kg/ac/yr
0.33 kg/ac/yr

0.42 kg/ac/yr

https://comet-planner.com/


Source: https://legislature.vermont.gov/Documents/2020/Docs/ACTS/ACT153/ACT153%20As%20Enacted.pdf  

https://legislature.vermont.gov/Documents/2020/Docs/ACTS/ACT153/ACT153%20As%20Enacted.pdf


VT Agriculture = 85% of P reductions for LCB & Memph.

Source: https://dec.vermont.gov/sites/dec/files/WID/CWIP/Clean%20Water%20Initiative%202023%20Performance%20Report.pdf 

https://dec.vermont.gov/sites/dec/files/WID/CWIP/Clean%20Water%20Initiative%202023%20Performance%20Report.pdf


WQ Conservation Practices – Estimated GHG Mitigation Benefit w/ COMET-Planner ERC



TNC Canada: N&WL NCS GHG Mitigation Opportunities 

Source: C Ronnie Drever et al., Natural Climate Solutions for Canada, 7 Science Advances 1 (2021)
Source: https://www.natureunited.ca/what-we-do/our-priorities/innovating-for-climate-change/natural-climate-solutions/ 

https://www.natureunited.ca/what-we-do/our-priorities/innovating-for-climate-change/natural-climate-solutions/


Source: FAO, ITPS, GSBI, CBD and EC. 2020. State of knowledge of soil biodiversity - Status, challenges and potentialities, Report 2020. Rome, FAO. https://doi.org/10.4060/cb1928en  
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https://doi.org/10.4060/cb1928en
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