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Waterscape: Riparian Zone 
This EnviroAtlas national map depicts surface water in the 

U.S. with an approximate 100-meter riparian zone 

surrounding each surface water feature. These areas were 

determined using grid analysis of the buffer placed around the 

combined surface water features of the 2019 National Land 

Cover Database (NLCD) and the 1:100,000 scale National 

Hydrography Dataset (NHD, version 2.1). Surface water 

features included are oceans, estuaries, wetlands, rivers, 

streams, lakes and reservoirs. 

Why is riparian data important? 
Natural vegetation adjacent to streams and rivers, called the 

riparian area (or riparian buffer), helps protect terrestrial 

wildlife habitat, aquatic habitat, and water quality. 

Maintaining forest, shrub, and grassland cover in riparian 

buffers benefits water quality at the site as well as 

downstream. Land management in upstream areas directly 

affects water quality in downstream rivers and estuaries. 

Natural vegetation growing in riparian buffers can slow and 

store floodwater and filter significant quantities of sediment, 

nutrients, and heavy metals from agricultural fields and urban 

stormwater runoff. Studies have shown that sediment removal 

by trees ranges from 60–90% depending on buffer area, slope, 

and the volume and velocity of runoff.1 Toxic substances 

adhering to sediment particles may be modified by soil 

microorganisms into less harmful forms and made available 

to plants. A published review of 66 studies covering nutrient 

removal by buffer vegetation found that 75% and 90% of 

excess nitrogen was removed from mean buffer widths of 28 

and 112 meters (92 and 367 feet), respectively.2  

Though the services provided by riparian buffers are clear, 

determining the optimum widths necessary for riparian 

buffers to deliver specific benefits and functions (e.g., flood 

storage, temperature moderation, nutrient filtering) is more 

difficult. Generally, streams with adjacent intense 

disturbances require wider buffers.3
 The ability of riparian 

vegetation to filter pollutants and store floodwater varies with 

local climate, buffer width, slope, channelization, and soil 

permeability. Narrow buffer widths of 5–15 meters (16–49 

feet) maintain bank stability and provide some temperature 

moderation, but they are inadequate for sediment and nutrient 

reduction.3 Narrow buffer strips are also subject to flood and 

wind damage. Maintaining breeding habitat for songbirds and 

wildlife corridors for the movement of large mammals 

requires wider buffer widths of 30.5–91.4 m (100–300 fet).3,4 

This riparian zone data layer was created for the Restoration 

and Protection Screening Tools (RPS) in collaboration with 

EnviroAtlas. The data layer is an important component in 

creating indicators of water quality. Knowing the location of 

water resources and their connectivity is prerequisite to 

learning how landscape attributes and human actions can 

impact water quality. 

How can I use this information? 
This riparian zone map identifies water features and a 

standard riparian buffer of approximately 100 meters 

surrounding them across the conterminous US. This map is a 

companion map to 2 other RPS maps covering surface water 

and hydrological connectivity among surface waters. These 

maps can be considered base maps for surface water features 

because the RPS data depict surface water features 

topographically. RPS maps may be used with other 

EnviroAtlas metrics such as protected lands (PADUS), land 

cover near water, on floodplains,  or on hydric soils, and 

National Wetland Inventory (NWI) wetlands. They may be 

used in local conservation efforts by overlaying them on an 

EnviroAtlas aerial imagery base map and combining with 

specific national EnviroAtlas data layers such as Potential 

Wetland Area on Cropland. 

Knowing the relationship between existing riparian buffers 

and potential runoff contributing areas can help target 

implementation of best management practices (BMPs) to 

improve water quality.4 Wet areas maps may be compared 

with EnviroAtlas impaired waters data to assist in planning to 

maximize filtration capabilities when implementing Total 

https://www.mrlc.gov/data?f%5B0%5D=category%3Aland%20cover
https://nhd.usgs.gov/data.html
https://enviroatlas.epa.gov/enviroatlas/glossary/glossary.html#riparian
https://enviroatlas.epa.gov/enviroatlas/glossary/glossary.html#ripbuffer
https://www.epa.gov/rps
https://www.usgs.gov/programs/gap-analysis-project/science/pad-us-data-overview
https://www.fws.gov/program/national-wetlands-inventory


EnviroAtlas: Led by the U.S. Environmental Protection Agency 

 

 

May 2025 

Maximum Daily Loads (TMDLs) in streams. Wet areas 

restored alongside or upstream of impaired stream segments 

may help reduce sediment and nutrient loads to streams. 

How were the data for this map created? 

This dataset was developed using grid analysis to combine the 

surface water features of the 2019 National Land Cover 

Database (NLCD) and the 1:100,000 scale National 

Hydrography Dataset (NHD) Plus (version 2.1). First, the 

surface water features—Open Water (11), Woody Wetlands 

(90), and Emergent Herbaceous Wetlands (95)—were 

extracted from the NLCD. Then the flowline and waterbody 

features found in the catseed grid from the National 

Hydrography Dataset were added. The combination of these 

two datasets represents surface water for the U.S.; see the 

EnviroAtlas data fact sheet Waterscape: Surface Water for 

more information. Finally, distance from surface water 

features was calculated using the ArcMap Spatial Analyst 

Euclidean Distance tool to create the riparian buffer. All cells 

with a distance of 108 meters or less were included in the 

riparian zone. 

What are the limitations of these data? 
EnviroAtlas uses the best data available, but there are still 

limitations associated with these data. The data are based on 

models and large national geospatial databases. Calculations 

based on these data are estimations derived from the best 

available science. The landcover classes found in NLCD are 

created through the classification of satellite imagery. Human 

classification of different land cover types that have a similar 

spectral signature can result in classification errors. 

A national-scale metric such as this gives an overview of the 

extent of riparian land within a fixed-distance buffer. 

However, at any point along a stream network, riparian 

vegetation may be narrower or wider than the fixed-distance 

buffer. Fixed-distance buffers cannot account for differences 

among buffer areas because of gaps in riparian vegetation, 

upslope sources of pollutants, or upslope forested areas.5 They 

do not reflect upstream-downstream patterns of watershed 

land cover or differences between forested and unforested 

stream banks.5 A full research effort that considered variable 

buffer widths would be required to get an accurate local 

estimate of riparian vegetation filtering capabilities within or 

among watersheds. 

How can I access these data? 
EnviroAtlas data can be viewed in the interactive map, 

accessed through web services, or downloaded. NLCD and 

NHD data can be accessed through their respective websites. 

Where can I get more information? 
A selection of references relating to riparian buffers and 

ecosystem services is listed below. Additional information on 

Restoration and Protection Screening and indicators 

developed using the surface water layer can be found on the 

RPS website. For more information on data creation, access 

the metadata for the data layer from the dropdown menu on 

the interactive map.  To ask specific questions about these 

data, please contact the EnviroAtlas Team. 
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https://www.epa.gov/tmdl
https://www.mrlc.gov/data?f%5B0%5D=category%3Aland%20cover
https://nhd.usgs.gov/data.html
https://www.epa.gov/rps/data-additional-downloads
https://www.epa.gov/rps/data-additional-downloads
https://www.mrlc.gov/data?f%5B0%5D=category%3Aland%20cover
http://nhd.usgs.gov/
https://www.epa.gov/rps
https://edg.epa.gov/metadata/catalog/search/resource/details.page?uuid=%7B6b37a605-0e72-48be-915e-7f9d09fb9ff2%7D
https://www.epa.gov/enviroatlas/forms/contact-enviroatlas
https://research.fs.usda.gov/treesearch/19529
https://research.fs.usda.gov/treesearch/19529
https://nepis.epa.gov/Exe/ZyNET.exe/2000O182.TXT?ZyActionD=ZyDocument&Client=EPA&Index=2000+Thru+2005&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C00thru05%5CTxt%5C00000010%5C2000O182.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/2000O182.TXT?ZyActionD=ZyDocument&Client=EPA&Index=2000+Thru+2005&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C00thru05%5CTxt%5C00000010%5C2000O182.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
http://ccrm.vims.edu/education/seminarpresentations/fall2006/Workshop%20CD/Other%20References/Riparian%20Buffers%20Functions%20&%20Values.pdf
http://ccrm.vims.edu/education/seminarpresentations/fall2006/Workshop%20CD/Other%20References/Riparian%20Buffers%20Functions%20&%20Values.pdf
https://www.srs.fs.usda.gov/pubs/gtr/gtr_srs109.pdf
https://www.researchgate.net/publication/225255112_Improved_Method_for_Quantifying_Potential_Nutrient_Interception_by_Riparian_Buffers
https://www.researchgate.net/publication/225255112_Improved_Method_for_Quantifying_Potential_Nutrient_Interception_by_Riparian_Buffers








DCR Forest Conservation Values 

The original FCV model was developed in 2013 by the VDOF.  Since that time, a number of 

factors necessitated an update to the 2013 model.  The agency has sharpened its focus and 

priorities through a strategic planning effort completed in 2017.  In 2017, VDOF's Forestland 

Conservation Program implemented a new conservation ranking and prioritization system 

designed to identify the highest priority projects on a quarterly basis; the FCV is a key 

component of this ranking system. 

The FCV is further intended to contribute to the Virginia ConservationVision, the suite of GIS 

models maintained by the Virginia Department of Conservation and Recreation (DCR) to inform 

a cohesive, statewide strategy for land conservation.  As this multitude of needs were identified 

and as new data has become available, VDOF has taken the opportunity to create an up to 

date, improved FCV model to help inform both internal and statewide conservation efforts 

throughout the Commonwealth. 

The 2018 model applied a completely new approach, with different criteria, methodology, and 

datasets selected for the analysis than were used in 2013.  In 2020 the model was updated 

again with more recent data for Conserved Lands and SSURGO soils, and with multi-year data 

from the National Land Cover Dataset (NLCD).  The multi-year NLCD allowed development of a 

more accurate forest cover dataset based on a pattern of productive forest landuse over time 

rather than the landcover class from a single year.  The 2020 model replaces the 2018 version 

and direct comparison among versions is not recommended. 

Model Components 

1. Forested Blocks 
2. Forest Management Potential 
3. Connectivity 
4. Watershed Integrity 
5. Threat of Conversion 
6. Significant Forest Communities and Diminished Tree Species 
 

Six data input layers were created based on these components and were ultimately combined to 

create the final FCV model. The 2020 FCV model evaluates these criteria to prioritize the 

highest value forestlands for conservation.  The model ranks all forestland in Virginia from 1 

(lowest) to 5 (highest) FCV. More complete detail on the background for selection, methodology, 

and limitations of each component is available with the Data Download. 

 

Credits: Biasiolli, K., J. Pugh, and M. Santucci. 2020. Forest Conservation Value Model, 2020 

Edition. Virginia Department of Forestry, Charlottesville, VA, USA. 

For more information, go to: https://dof.virginia.gov/forest-management-health/forestland-
conservation/ 
 

https://vdof.maps.arcgis.com/sharing/rest/content/items/aadd4fb1719e4d74af381fa3b342a92e/data
https://dof.virginia.gov/forest-management-health/forestland-conservation/
https://dof.virginia.gov/forest-management-health/forestland-conservation/




DCR Ecological Corridors Map 

 

Forests cover two-thirds of the Commonwealth.  About 50% of that forested area is 
mapped and ranked as Ecological Cores and Habitat Fragments in the Virginia Natural 
Landscape Assessment.  Ecological Cores are large patches of natural land with at 
least 100 continuous acres of interior cover.  Habitat Fragments are smaller areas of 
continuous interior cover (i.e., 10 to 99 acres) that support Ecological Cores and provide 
functions and values that are especially important in localities with few remaining large 
intact areas of natural land.  Interior cover begins 100 meters inward from edges caused 
by fragmenting features, such as roads.  The combination of the 100-meter edge zones 
with the interior cover area, enable the mapping of each of the approximately 25,000 
Ecological Cores and Habitat Fragments in Virginia. 
 
Ecological Cores and Habitat Fragments are ranked by Ecological Integrity based on 
variables including rare species habitats, habitat diversity, resilience, and water quality, 
to reflect the wide range of important benefits and ecosystem services they provide.  
Brief descriptions of Ecological Integrity rankings are: 
 
C1 - Outstanding: These cores tend to be large in area, of deepest interior, of greatest 
water quality protections, highest in habitat diversity and rich in rare species, including 
species listed as threatened or endangered.  Of all Ecological Cores in the 
Commonwealth 1% are ranked as C1. 
 
C2 - Very High: These cores have all or many of the same characteristics and values 
as C1 cores, though to a lesser extent.  About 2.5% of all cores in the Commonwealth 
are ranked C2. 
 
C3 - High, C4 - Moderate, and C5 - General: These cores, as well as Habitat 
Fragments, have some of the same quantifiable values and characteristics as higher-
ranked cores, though much reduced due to their having substantially less interior area 
and smaller area overall. 
 
Maintaining vital natural landscapes is essential for basic ecosystem services such as 
cleaning our air and filtering our water.  Natural lands also harbor thousands of species 
of animals and plants and contain libraries of genetic information from which we derive 
new foods, materials, and medicinal compounds.  These parts of the landscape also 
provide us with recreational opportunities and open space resources. 
 
For more information, go to: http://www.dcr.virginia.gov/natural-heritage/vaconvisvnla. 
 
Data Source: VA DCR, Division of Natural Heritage, 2017. 

http://www.dcr.virginia.gov/natural-heritage/vaconvisvnla





