United States Department of Agriculture

climate change impacts
and carbon on your land
Forests are always changing and adapting to new conditions, including recent changes in our climate1. USDA’s Northern
Forests Climate Hub and Northern Institute of Applied Climate Science have identified tools and approaches2 to help
landowners adapt to climate change and reduce greenhouse gases in our atmosphere3. The conservation programs offered
by the USDA Natural Resources Conservation Service (NRCS) in Wisconsin can help private landowners achieve forest
management and carbon sequestration goals through technical and financial assistance. Below are some examples of how
adaptation strategies3 and NRCS programs can help you steward your forest resources and prepare for climate change.

HOW IS CLIMATE CHANGE IMPACTING my forest?
For a full description of climate change impacts on Wisconsin forests, view the Climate Explorer Tool at:
https://adaptationworkbook.org/explore-impacts.

Temperature Increases
Temperatures have already warmed by ~2° F in northern Wisconsin over the past century and are
projected to increase by another 3–9° F by the end of the century. Winters have warmed about twice
as much as other seasons. This affects snowpack depth, deer browse pressure, length of growing
season, and drought stress, all of which can impact survival of trees and seedlings, and rates of tree
respiration and evapotranspiration.

Helping People Help the Land

Precipitation Changes

NRCS provides America’s farmers and ranchers with
financial and technical assistance to voluntarily put
conservation on the ground, not only helping the
environment but agricultural operations, too.

The Northern Institute of Applied Climate Science (NIACS) has
been designed as a collaborative effort among the Forest Service,
universities, conservation organizations, and forest industry to
provide information on managing forests for climate change
adaptation and enhanced carbon sequestration.

www.wi.nrcs.usda.gov

www.niacs.org

Mean annual precipitation in northern Wisconsin is projected to increase 1–3 inches by the end
of the century. Most of the increases are projected to occur as extreme precipitation events, with
longer periods of drought in between. Northern Wisconsin has already experienced multiple extreme
rainstorms in the past few years. Heavy rainfall has significant impacts on soil moisture, frozen ground
duration, flooding, surface runoff, and infrastructure.

Soil Moisture and Drought Stress
Drought stress may increase due to warmer conditions, longer growing seasons, and longer periods
between rainstorms. During more frequent intense rain events our water will be lost to runoff rather
than being stored in the soil, which will also increase drought stress. Drought stress can make trees
more vulnerable to insect outbreaks and diseases. Even though total mean annual precipitation has
been and is likely to continue to increase, these factors may lead to net drier conditions for Wisconsin’s forests, especially in northeastern Wisconsin, which has been drier than average. There is some
evidence that elevated carbon dioxide in the atmosphere may help some tree species withstand
short-term drought stress.
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what can i do?

objective: PLANT FOR HIGH CARBON SEQUESTRATION

Whether you are concerned about climate change impacts or are just interested in what you can do to keep your forest healthy and
productive, NRCS has programs that can provide the technical and financial assistance to help you achieve your goals and objectives.

ADAPTATION APPROACHES: Reforest lands that have been deforested and afforest suitable lands;

Conservation Stewardship Program (CSP)

CONSERVATION PRACTICES: Tree/Shrub Establishment, Brush Management, Woody Residue

restore sites with a diversity of species that are adapted to future conditions; increase stocking on
well-stocked or understocked forest lands; promote species and structural diversity to enhance carbon
capture and storage efficiency.

Helps landowners, land trusts, tribes, and other entities protect, restore, and enhance wetlands, grasslands, and working farms
and ranches through conservation easements.

Treatment, Riparian Forest Buffer

New trees and shrubs are established under this conservation practice to control erosion, maintain
soil moisture, and provide for carbon sequestration on the land. Plantings can take place in areas to
reinforce an existing stand of trees in understocked woodlands, to alter future forest composition with
species that are more adapted to future climatic conditions, to implement afforestation on appropriate open lands, or to increase wildlife habitat, food sources, shelter, and corridors for movement. Trees
and shrubs can be planted on selected areas under any land use, with adequate sunlight. Species can
be selected for their rate of growth as well as their adaptability to site conditions to achieve multiple
landowner goals.

Environmental Quality incentives program (eqip)
Provides technical and financial help to landowners for conservation practices that protect soil and water quality.

where do i start?
After applying for a specific program, you’ll start with a CONSERVATION PLAN, which will help you:
• Identify your GOALS and OBJECTIVES,
• consider how climate change will affect your land, and
• select adaptation strategies and conservation practices.

objective: INCREASE ON-SITE CARBON STORAGE
ADAPTATION APPROACHES: Alter forest composition or structure to maximize carbon;
increase structural complexity through retention of biological legacies in living and dead wood.
CONSERVATION PRACTICES: Biochar Production from Woody Residue, Restoration of Rare and

Declining Habitats, Forage and Biomass Planting

EXAMPLES:

Under these approaches, use forest management techniques to maintain and increase on-site carbon storage. These include, but are not limited to, applying uneven-aged management, using longer
rotations, retaining cavity/den trees, snags, and down woody debris, and protecting or increasing soil
organic material. Plan to retain all snags and downed woody debris of 6” diameter or larger at the
base. Identify leave-trees or clumps of trees that will be retained on site throughout their life span.
These would ideally be trees that also provide wildlife habitat (e.g., future cavity/den trees, species
that develop loose bark at older ages, mast producers, etc.). Close unneeded roads and limit off-road
vehicular traffic to avoid displacing the forest litter layer. You can also use woody debris remaining after
fuel reduction harvests or wildfires to create biochar. Biochar stores carbon and is a useful soil amendment that improves soil organic matter and water-holding capacity.

objective: REDUCE THE IMPACT OF SEVERE DISTURBANCES
ADAPTATION APPROACHES: Alter forest structure or composition to reduce the risk, severity, or
extent of wildfire; restore or maintain fire in fire-adapted ecosystems; reduce impacts to soils and
nutrient cycling; prevent the introduction and establishment of invasive plant species and remove
existing invasives.

CONSERVATION PRACTICES: Woody Residue Treatment, Prescribed Burning,

Brush Management

Prescribed burning involves applying controlled fire to a predetermined area to support one or more
of the following purposes: controlling undesirable vegetation or plant disease; preparing or enhancing sites for harvesting, planting, or seeding; reducing wildfire hazards, slash, or debris; improving
wildlife habitat, plant production, quantity, or quality; facilitating distribution of grazing and browsing animals; and restoring or maintaining a particular state of an ecological site. Clearing forested
areas of down woody debris reduces the risks of wildfires while reducing the population of potential
harmful insects. This practice allows removal and disposal of “slash” which is left over after a timber
harvest or a forest stand improvement. This slash can be converted into wood chips. These activities
cut down on the amount of fuel that would be available in case of a fire and prevents the spread of
insects and disease. The branches and tree tops can be redistributed on the forest floor in a manner
that allows for quick decomposition and increases the rate of nutrient cycling in the forest.

Other Resources Available
Other forestry and carbon sequestration practices are available through the NRCS, including alley cropping, firebreaks, stream crossings,
access roads, and more; visit your local USDA Service Center or www.wi.nrcs.usda.gov for more information. For more adaptation strategies
and approaches that are available, including wetlands, wildlife, and other topics vulnerable to changing stressors, visit the Climate Change
Response Framework website at: https://forestadaptation.org/adapt/adaptation-strategies.
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