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Effects of Forest Roads on Mature and Old-Growth
Forests

Roads are necessary for the administration of national forests, but not for the protection of
mature and old-growth forests and trees. Roads indisputably also harm the aquatic and
terrestrial environments they cut through at multiple scales. The construction, maintenance,
expansion, and decommissioning of roads can in many ways reduce the ecological integrity
of the sites being protected or managed. This aspect of forest management and the
ecological consequences of forest roads are well documented and include a range of
harmful aquatic and ferrestrial effects along with an increased risk of floods and wildfires.

Roads contribute more sediment to streams than any other land management activity on
Forest Service lands and have dramatic and lasting impacts on fish and aquatic habitat. The
construction and presence of forest roads can dramatically change the hydrology and
geomorphology of a forest area leading to reductions in the quantity and quality of aquatic
habitat. Compacted roadbeds reduce rainfall infiltration, intercepting and concentrating
water runoff, and providing a ready source of sediment for transport to waterways.
Sedimentation in stream beds has been linked to decreased juvenile fish densities, loss of
winter carrying capacity, increased predation of fish, and reductions in macro-invertebrate
populations that are a food source to many fish species. The presence of roads close to
streams inherently means the absence or reduction of the number of trees in riparian zones
needed for large wood recruitment, bank stabilization, and stream-side shade —negatively
affecting fish habitat.

Roads and motorized trails impact wildlife through a number of mechanisms including: direct
mortality (poaching, hunting/trapping), changes in movement and habitatuse patterns
(disturbance/avoidance), as well as indirect impacts including altering adjacent habitat and
interference with predator/prey relationships. Numerous studies show that roads reduce the
abundance, diversity, and distribution of several forest species. It is well documented that
beyond specific road density thresholds certain species will be negatively affected, and
some risk being extirpated.

Temporary Road, Four Forest Restoration Initiative,
Coconino National Forest. Photo Credit: WildEarth
Guardians

Climate change is further compounding the negative impacts of forest roads as more extreme
weather events are leading to increased flood severity, more frequent landslides, changing hydrographs, and changes in erosion and sedimentation.
Roads and other infrastructure that are near or beyond their design life are at considerable risk of damage from flooding and geomorphic disturbance
(e.g., debris slides). If road damage increases as expected, it will have a profound impact on access to Federal lands and on repair costs. Forests
fragmented by roads will likely demonstrate less resistance and resilience to stressors, like those associated with climate change. One of the most well
documented impacts of climate change on wildlife is a shift in the ranges of species. As animals migrate, landscape connectivity will be increasingly
important, and reducing road densities in key wildlife corridors will increase wildlife resiliency.

In addition to climate change, the intersection between forest access and human wildfire ignitions is rightfully gaining more attention. The Congressional
Research Service found that 89% of wildfires from 2018-2022 were human-caused. Another study found that humans ignited four times as many fires as
lightning. This represented 92% of the fires in the eastern United States and 65% of the fire ignitions in the western U.S. Forest roads can increase the
occurrence of human-caused fires, whether by accident or arson, and road access has been correlated with the number of fire ignitions. Forest roads
create linear gaps with reduced canopy cover, and increased solar radiation, temperature, and wind speed that influence ignition risk and burn severity.
Invasive weeds and grasses common along roadsides also create fine fuels that can be combustible. These edge effects can change microclimates far into
the forest. After a forest fire, roads that were previously well vegetated often burn or have been bladed for fire suppression access or firebreaks leaving
them highly susceptible to erosion and weed invasion. Roads are a source of chronic erosion following a fire, and pulses of hillslope sediment and large
woody debris can result in culvert failures.

The ecological benefits, especially increased watershed resilience, from reducing the forest road system and performing critical maintenance are widely
accepted. Reconnecting fragmented forests has been shown to benefit native species. Decommissioning roads in riparian areas may provide further
benefits to salmon and other aquatic organisms by permitting reestablishment of streamside vegetation, which provides shade and maintains a cooler,
more moderated microclimate over the stream. Road decommissioning restores wildlife habitat by providing security and food such as grasses, forbs, and
fruiting shrubs. Upon road decompaction, vegetation and soils can develop more rapidly and sequester large amounts of carbon. Research on the
Clearwater National Forest in Idaho estimated total soil carbon storage increased six-fold on decompacted roads compared to untreated abandoned
roads. Further analysis found that recontouring roads had higher soil organic carbon than decompacting the roads. Undoubtedly, there are numerous


https://www.climate-forests.org/resources
https://www.climate-forests.org/worth-more-standing
https://www.climate-forests.org/
https://www.climate-forests.org/donate
https://www.climate-forests.org/take-action

benefits from reducing the forest road system and controlling motorized access. The path to this reduction should favor road decommissioning over storage
or closure.

. Gucinski, H. et al. “Forest roads: a synthesis of scientific information.” USDA Forest Service Gen. Tech. Rep. PNW-GTR-509. Pacific Northwest

Research Station, Portland, OR (2001). https://doi.org/10.2737 /PNW-GTR-509.
Al-Chokhachy, RT. et al. “Linkages between unpaved forest roads and streambed sediment: why context matters in directing restoration.” Resforation
Ecology (2016) 24(5): 589-598. https://doi.org/10.1111/rec.12365.

Wemple, B.C. et al. “Forest roads and geomorphic process interactions, Cascade Range, Oregon.” Earth Surface Process and Landforms (2001)
26(2): 191-204. https://doi.org/10.1002/1096-9837(200102)26:2%3C191::AID-ESP175%3E3.0.CO;2-U

Endicott, D. “National level assessment of water quality impairments related to forest roads and their prevention by best management practices.”
Environmental Profection Agency Great Lakes Environmental Center Office of Water, Traverse City, MI (2008).
https://www.regulations.gov/document/EPA-HQ-OW-2015-0668-0005.

Meredith, C. et al. “Reductions in Instream Wood in Streams near Roads in the Interior Columbia River Basin.” North American Journal of Fisheries
Management (2014) 34(3): 493-506. https://doi.org/10.1080/02755947.2014.882451.

Coffin, AW. “From roadkill to road ecology: A review of the ecological effects of roads.” Journal of Transport Geography (2007) 15(5): 396-406.
https://doi.org/10.1016/|.jtrangeo.2006.11.006; Fahrig, L. and T. Rytwinski. “Effects of roads on animal abundance: an empirical review and
synthesis.” Ecology and Society (2009) 14(1): 21. http://www.jstor.org/stable/26268057; Robinson, C. et al. “A conceptual framework for
understanding, assessing, and mitigating ecological effects of forest roads.” Environmental Reviews (2010) 18: 61-86.
http://dx.doi.org/10.1139/A10-002.

Fahrig, L. and T. Rytwinski. “Effects of Roads on Animal Abundance: an Empirical Review and Synthesis.” Ecology and Society (2009) 14(1): 21.
www.ecologyandsociety.org/vol14/iss1/art21/; BenitezLdpez, A. et al. “The impacts of roads and other infrastructure on mammal and bird
populations: A meta-analysis.” Biological Conservation (2010) 143(6): 1307-1316. http://dx.doi.org/10.1016/|.biocon.2010.02.009; Mufioz,
PT. et al. “Effects of roads on insects: a review.” Biodiversity Conservation (2015) 24: 659-682. http://dx.doi.org/10.1007/s10531-014-0831-2.

Robinson, C. et al. “A conceptual framework for understanding, assessing, and mitigating ecological effects of forest roads.” Environmental Reviews
(2010) 18: 61-86. https://doi.org/10.1139/A10-002.

Schwartz, H.G. et al. “Chapter 5: Transportation.” In: “Climate Change Impacts in the United States: The Third National Climate Assessment.” Global
Change Research Program (2014) 130-149. http://dx.doi.org/10.7930/J06Q1V53.

Halofsky, J.E. et al. “Climate change vulnerability and adaptation in the Intermountain Region.” USDA forest Service Gen. Tech. Rep. RMRS-GTR-
375. Rocky Mountain Research Station, Fort Collins, CO (2018). https://doi.org/10.2737 /RMRS-GTR-375PART2.

Noss, R.F. “Beyond Kyoto: Forest Management in a Time of Rapid Climate Change.” Conservation Biology (2001) 15(3): 578-590.
https://doi.org/10.1046/{.1523-1739.2001.015003578 x.


https://doi.org/10.2737/PNW-GTR-509
https://doi.org/10.1111/rec.12365
https://doi.org/10.1002/1096-9837(200102)26:2%3C191::AID-ESP175%3E3.0.CO;2-U
https://www.regulations.gov/document/EPA-HQ-OW-2015-0668-0005
https://doi.org/10.1080/02755947.2014.882451
https://doi.org/10.1016/j.jtrangeo.2006.11.006
http://dx.doi.org/10.1139/A10-002
http://dx.doi.org/10.1016/j.biocon.2010.02.009
http://dx.doi.org/10.1007/s10531-014-0831-2
https://doi.org/10.1139/A10-002
http://dx.doi.org/10.7930/J06Q1V53
https://doi.org/10.2737/RMRS-GTR-375PART2
https://doi.org/10.1046/j.1523-1739.2001.015003578.x

