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CHAPTER 3: DISTRICT OF COLUMBIA LANDS AND WATERS 1 
 2 

The District of Columbia is a major metropolitan area in the Mid-Atlantic region of North 3 
America. The region is characterized by a broadly temperate climate and soils that are derived 4 
from weathered Appalachian igneous and metamorphic rock. The District’s natural areas are 5 
largely composed of second- or third-growth hardwood forests. Located along the geographic fall 6 
line between the Appalachian Piedmont and the Atlantic Coastal Plain, the District spans two 7 
geologic regions with varied bedrock, soils, and topography, leading to a diversity of wildlife 8 
habitats.  9 
 10 
Humans have fundamentally altered the District landscape as the nation’s capital and greater area 11 
have urbanized. Today, the resulting landscape of varying development densities, land uses, and 12 
land covers present a complex built environment of roads, infrastructure, and buildings, but also 13 
private yards, playgrounds, parks, and street trees. This urban matrix, coupled with the near-14 
constant presence of humans on the landscape, leads to alteration and fragmentation of habitat, 15 
disturbance, pollution, introduction of invasive species, and other stressors to wildlife and their 16 
habitats. These factors affect animal behavior, seed dispersal, how individuals of a given species 17 
may thrive or fail in habitats, and, ultimately, whether their populations persist.   18 
 19 
Similar issues exist at broader scales on the landscape, so a summary of the regional and local 20 
context is useful to establish how the geology, hydrology, soils, climate, and anthropogenic 21 
components of the landscape drive plant communities, wildlife habitats, and overall biodiversity.   22 
 23 
Northeast Regional Context 24 
 25 
The District is part of the northeastern U.S. region that extends from Maine to Virginia. This 26 
region is over 60% forested, with an average forest age of 60 years, and contains more than 27 
200,000 miles of rivers and streams and more than 6 million acres of wetlands (Anderson & 28 
Sheldon, 2011; Terwilliger & NEFWDTC, 2023). Eleven globally unique habitats, from sandy 29 
barrens to limestone glade, support 2,700 rare species. Habitat fragmentation is one of the 30 
greatest challenges to regional biodiversity, as the region is crisscrossed by over 732,000 miles of 31 
roads (Terwilliger & NEFWDTC, 2023). The region also has the highest density of dams and 32 
other obstacles to fish passage in the country with an average of seven dams and 106 road-stream 33 
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crossings per 100 miles of river (Martin & Apse 2011). Conversion to human use has also 1 
impacted much of the Northeast landscape, with one-third of forested land and one-quarter of 2 
wetlands already converted to other uses through human activity. Total wetland area has 3 
expanded slightly in the Northeast over the past twenty years, although 67% of wetlands are in 4 
proximity to roads and thus have likely experienced some form of disruption, alteration, or 5 
species loss. 6 
 7 
Broad-scale regional threats such as forest and wetland conversion, residential and commercial 8 
development, and habitat fragmentation are also directly applicable to wildlife habitat in the 9 
District at a fine scale. Habitat conditions in the District may serve as a proxy for future 10 
conditions across the Northeast region as human-dominated land uses continue to encroach upon 11 
undeveloped wildlife habitat and as long-term changes to climate continue to persist. 12 
 13 
Physiographic Regions  14 
 15 
The District is bisected by two physiographic regions, which define and influence the local 16 
habitat context. These two regions meet at a geologic fall line that separates the Appalachian 17 
Piedmont region and the Mid-Atlantic Coastal Plain. The Piedmont, translating to “foot of the 18 
mountain”, is geographically located between the Appalachian Mountains and the fall line, and 19 
the Coastal Plain stretches from the fall line to the Atlantic coast. This fall line marks a distinct 20 
transitional zone where the sedimentary rock, softer soils, and sloping hills of the coast intersect 21 
with more resilient, steeper, metamorphic rocks of the Piedmont. These varying geologic 22 
formations at the fall line have led to diverse topography, habitats, and species in the District 23 
despite its limited spatial extent. 24 
 25 
The Piedmont and Coastal Plain comprise 80% 26 
of coastal Atlantic states, spanning from New 27 
Jersey to Georgia (Markewich et al., 1990). 28 
Importantly, the District shares these ecoregions 29 
with the surrounding states of the Mid-Atlantic 30 
region, including Maryland, Virginia, 31 
Pennsylvania, and New Jersey, making the 32 
District geographically similar to its regional 33 
neighbors. Coordination with neighboring states 34 
should be a central component in developing 35 
conservation strategies that are best implemented 36 
on a multi-state or regional scale, as many of the 37 
same threats are shared across the geographically 38 
similar landscapes. 39 
 40 
Ecoregional Context  41 
 42 
The physiographic regions are further classified into smaller ecoregions based on both abiotic 43 
and biotic factors. An ecoregion is defined by the World Wildlife Fund as a large area of land or 44 
water that contains a geographically distinct assemblage of natural communities that share a 45 
large majority of species and ecological dynamics, similar environmental conditions, and interact 46 

Piedmont fall line landscape of Chain Bridge Flats on the Potomac River in 
the Potomac Gorge. D. Ossi, DOEE 
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ecologically in ways that are critical for longtime persistence. They can also be described as a 1 
composition of biotic and abiotic phenomena, including geology, physiography, vegetation, 2 
climate, soils, land use, wildlife, and hydrology, that affect or reflect differences in ecosystem 3 
quality and integrity (Wiken, 1986; Omernik, 1987; Omernik, 1995). Above the fall line, the 4 
western part of the District is in the EPA level III Ecoregion 64: Northern Piedmont, and below 5 
the fall line, the eastern part of the District is in EPA level III Ecoregion 65: Southern Plains 6 
(Figure 3.1). This section provides brief descriptions of abiotic factors that underlay the 7 
vegetative habitats of the District.  8 
 9 

  10 
Figure 3.1. Piedmont and Coastal Plain Ecoregions of the District of Columbia. 11 
Adapted from “Level III and IV Ecoregions of EPA Region 3” Map (EPA 2015). 12 

 13 
Soils 14 
 15 
Most soils have been altered by development or land reclamation operations, but much of the 16 
soils in parks remain undisturbed. Soil types are influenced by the geologic history of the 17 
Piedmont and Coastal Plain. Soils of the Piedmont are underlain by bedrock. Erosion and 18 
weathering of the bedrock contribute to the clay-dominant soil type. Soils of the Coastal Plain 19 
are the result of the geologic erosion and weathering of the softer stone of the Appalachian 20 
Mountains, and by the most extreme southerly glaciation of past ice ages. Silty loams dominate 21 
the Piedmont soils, while sandy, gravelly soils dominate the higher elevations of the Coastal 22 
Plain. Infiltration rates are typically higher for Coastal Plain soils than Piedmont soils, which 23 
results in less surface runoff and less erosion than Piedmont uplands (Markewich et al., 1990). 24 
Low elevations of the Coastal Plain are typically clayey soils, and low elevations of the Potomac 25 
Gorge area are dominated by boulder-underlain Fluvaquent soils. Low elevations along the 26 
Anacostia River are nearly 100% altered Udorthent soils, dominated by coarse textured soil 27 
materials, silt and loam, often severely compacted (Smith, 1976). Udorthent soils represent a 28 
significant level of land area adjacent to the Anacostia and Potomac Rivers that was created 29 
through land reclamation operations.  30 
 31 
 32 
 33 
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Climate 1 
 2 
The District’s climate is temperate/sub-tropical, with hot humid summers and cold winters. The 3 
2024 District of Columbia Climate Change Projections & Scenario Update (DOEE, 2024) states 4 
that the annual average maximum temperature in the District was 67°F and the annual average 5 
minimum temperature in the District was 47°F in the baseline period of 1991-2000. These 6 
averages are predicted to increase by 5-9°F in the next 50 years. Since 1895, annual mean 7 
temperature in the District has already increased by around 2.6°F, which is a faster increase than 8 
the global mean temperature (Karmalkar et al., 2024). The Average baseline precipitation is 9 
predicted to increase from ~43 inches per year to 46” by 2050 and 49” by 2100.  Rainfall events 10 
will increase in frequency and intensity, with 1-2 additional days with >1” rainfall.  Severe 11 
weather can include hurricanes, winter blizzards and ice storms, riverine flooding, and high wind 12 
events. The warmest month is July, and the coldest month is January. Extreme heat will increase, 13 
with 30-40 days per year of heat over 95°F and nights over 80°F by 2050. Winters are predicted 14 
to be warmer and wetter, with infrequent but extreme cold-weather storms. 15 
 16 
Human Landscape 17 
 18 
Human systems are deeply intertwined with 19 
the District’s urban ecological systems; in 20 
addition to traditional abiotic factors driving 21 
pattern and process of our urban 22 
environment, systemic biases, socio-23 
economics, and historical management 24 
decisions also shape urban biodiversity 25 
(Schell et al., 2020; Figure 3.2). Urban heat 26 
island effects, canopy cover, quantity and 27 
quality of green space, exposure to 28 
pollutants, and distribution of resources are 29 
examples of factors that are not experienced 30 
equally across the landscape – for people or 31 
wildlife. The luxury effect finds that 32 
neighborhood wealth is positively 33 
correlated with biodiversity, and the legacy 34 
effect explores the lasting impacts of 35 
previous social and environmental injustice. 36 
These socially constructed factors affecting 37 
residents and wildlife are just as important 38 
as the abiotic context of the District 39 
landscape in driving biodiversity, which 40 
stresses the importance of an 41 
interdisciplinary, socio-ecological approach 42 
to urban conservation and management 43 
(Frantzeskaki et al., 2024). 44 
 45 
 46 

Figure 3.2. Effects of system biases on ecological 
and evolutionary patterns and processes. 
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Protected Federal Lands 1 
 2 
The District of Columbia is unique in the United States, as it was founded to house the federal 3 
government as the nation’s capital city. Due to a strong federal presence and historical 4 
preservation, the District contains many parks that are protected and administered by the 5 
National Park Service. Rock Creek Park, created in 1890, is the largest natural area in the 6 
District, and encompasses the forested stream valley of Rock Creek. Many of the federal parks 7 
were created to preserve historic Civil War defensive forts, but the forests that have grown 8 
around these historic areas have become important wildlife habitat. The Chesapeake and Ohio 9 
Canal Historical Park preserves that historic canal, as well as important floodplain forest and 10 
scoured bedrock scrub forest along the Potomac River. Other federally protected areas include 11 
the National Arboretum and the riverbeds of the Potomac and Anacostia Rivers. 12 
 13 
District Lands 14 
 15 
The government of the District of Columbia owns and administers several additional locations 16 
that are important wildlife habitat. Kingman and Heritage Island Conservation Area is a 40-acre 17 
area composed of two islands on the Anacostia River that were created with dredge material by 18 
the Army Corps of Engineers in the early 20th Century. Pope Branch Park is a 40-acre stream 19 
valley park on gravel terrace soils with mature oak-heath forests. Other, smaller District-owned 20 
natural areas in the urban matrix include Linnean Park, Alger Park, and Hillcrest Park. A tiny 21 
parcel that is part of Carolina Park was recently found to be habitat for the long-tailed 22 
salamander, which is the only known location for this species in the District. Although District-23 
owned and managed natural areas may be limited, they still hold great potential for SGCN 24 
habitat – and some, like Carolina Street Park, may be more suitable for urban wildlife than its 25 
land cover and extent suggests.  26 
 27 
In addition to Kingman and Heritage Islands, the District administers and manages the natural 28 
areas of New Beginnings Youth Development Center in Laurel, Maryland, which includes parts 29 
of the Little Patuxent River, meadows, mixed-hardwood upland forests, riparian forests, and 30 
wetlands. The riparian forests along the Little Patuxent River are some of the oldest-growth 31 
forests in the region. 32 
 33 
District Waters 34 
 35 
The District government “owns” the waters of the District of Columbia, including the Anacostia 36 
and Potomac rivers, while the federal government owns the riverbeds.  Managing District 37 
waterways includes regulating recreational fishing in or on the Potomac and Anacostia Rivers. 38 
Historically, many anadromous and catadromous fish species utilize District waters. Atlantic 39 
striped bass, white perch, sea lamprey and many river herring species are anadromous species 40 
that spawn in District waters year after year. These species rely on the habitats the District 41 
provides for both spawning success and fry nursery grounds. Conversely, the District provides 42 
habitat for catadromous American eels; elvers live and reach adulthood in small creeks and 43 
streams before migrating to the Sargasso Sea to spawn. 44 




