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vignettes

Riparian forest buffers are corridors of trees and other vegeta-
tion located landward from the edges of waterways. Despite 
the many ecosystem benefits and services riparian buffers 
provide for watersheds, they continue to disappear from the 
landscape (see box). Although threatened primarily by land 
use conversion, riparian buffers are also impacted by invasive 
plant competition, drought, insects, disease, and wildlife dam-
age. Climate change is an added stressor that may exacer-
bate these threats and may, itself, impact forest buffers.

Adaptive Approaches for Riparian Forest Management To 
Offset Climate Change Effects

The evaluation of potential risks to riparian forest buffer resto-
ration and protection is limited by the sparse literature avail-
able on this topic. Despite the paucity of relevant literature, 
we found and reviewed 62 articles and reports on climate 
change and forestry. Based on this review, we developed a 
set of adaptive actions for the Mid-Atlantic region and intro-
duced them to the Chesapeake Bay Forestry Work Group. 
The Work Group recognized the actions as appropriate to 
address future climate change impacts on riparian forest buf-
fers (Table 1). 

List of Sources
Okay, J., and T. G. Culbreth. 2010. Riparian forest buffer 
management & protection to offset climate change effects. 
An annotated bibliography. Prepared for the Chesapeake 
Bay Forestry Work Group. 

For More Information
For more information regarding full citations or to down-
load the entire annotated bibliography, visit the calendar 
item from the Forestry Work Group meeting on September 
1, 2010 at http://archive.chesapeakebay.net/calendar.
cfm?eventdetails=10993.

Contributors
Contributors to this vignette include Judy Okay, riparian 
specialist, Chesapeake Bay Program, Annapolis, Mary-
land, jokay@chesapeakebay.net, and Timothy G. Culbreth, 
Chesapeake watershed forester, Maryland Department of 
Natural Resources, Forestry Service.

Table 1. Suggested adaptive actions to offset climate change effects on riparian forest buffers. 

Projected Climate Change 
Factors for Mid-Atlantic Implications for Forest Buffers Recommended Adaptive Actions and Practices

Increased frequency of floods, sea 
level rise, and land subsidence

• �Increased decline of riparian forest community 
diversity

• �Loss of forest edge species undercut by flood surges
• �Decreased habitat and shoreline stability

• �Agencies, local organizations, and industry project managers should use flood-tolerant riparian 
species. 

• �Waterfront landowners and managers should use natural stabilization techniques to protect 
shorelines and streambanks.

• �State and local governments are advised to modify forest buffer ordinances and criteria to 
extend forest buffer widths and plant farther upstream to protect against flooding and erosion.

Extreme, prolonged drought periods

• �Poor growth, development, and survival of young 
forest buffers

• �Defoliation and mortality related to reduced soil 
moisture

Agencies, organizations, and industry project managers are encouraged to:
• use healthy and vigorous tree stock of minimum diameter 6.33 mm (0.25 in) and
• use root and soil amendments to increase water availability for new plantings.

Increased temperatures
• �Species migration to cooler regions
• �Increased numbers of forest pests
• �Increased invasive plant species competition

• �Agencies, organizations, and industry project managers are encouraged to practice “over-
restoration,” with a 10% increase in riparian cover to compensate for potential plant losses.

• �Invasive monitoring and removal should be a key element of riparian forest management plans 
and policies for riparian landowners and managers. Guidelines are available from Maryland 
DNR, Division of Forestry.

• �Federal agencies and research institutions should develop maps of endemic forest infestations 
by pests, disease, and nonnative plants to facilitate preemptive treatment.

Maryland’s Critical Area Law and Virginia’s Chesa-
peake Bay Act protect existing riparian forest buffers. 
Even with these efforts, however, it is not clear for most 
watersheds whether the net forest buffer area has in-
creased. A 2006 study demonstrated that, over eight 
years, 1.1% to 5.2% of forest buffers area was lost to 
land use conversions in rapidly developing counties of 
Maryland, Pennsylvania, and Virginia. 


