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Chesapeake Bay 2017 Mid-Point Assessment

Goal: Determine whether the implementation the CBP Partnership’s 

restoration strategies by 2025 will achieve water quality standards in 

the Bay. 

Objective: Make this determination based on the best available 

science data, tools, BMPs, and lessons-learned.

#1 Priority: improve accuracy of land use/cover data.

Best available data = county & municipal level land use, land cover, 

parcels, sewer service areas, zoning, and other relevant 

information.

2010 TMDL 2025 All Practices 

Implemented



Local land use

and parcel data

• Low-density Residential

• Recreation

• Agriculture

• Roads

• Impervious surfaces

• Tree canopy

• Low vegetation

• Water

Phase 6 Land Uses
• Impervious-Roads

• Forests

• Turf Grass

• Open Space

High-resolution

land cover data



Local Parcel and Land Use Data Collected by CBP



Chesapeake 
Conservancy/ UVM Phase 6 CBP

Worldview Solutions 
Inc.

Water Water + NWI + Streams Water

Impervious Roads Impervious Roads Impervious

Impervious Structures Impervious Non-Roads

Impervious Other

Tree Canopy (TC) Forest Forest

TC over Roads TC over Turf Grass Trees

TC over Structures TC over Impervious Harvested/Disturbed

Additional Trees (CC)

Scrub-shrub Mixed Open Scrub-shrub

Barren Barren

Emergent Wetands Tidal Wetlands NWI Wetlands

NWI Wetlands Floodplain Wetlands

State and Modeled Wetlands Other Wetlands

Low vegetation (herbaceous) Turf Grass Turf Grass

Pasture Pasture

Cropland Cropland

Land Cover to Land Use Crosswalk



2013 1-meter Land Cover



Phase 6 Land Use Database – from local & high-res data

• Thirteen different 10m resolution raster datasets

• Each cell includes the fractional composition of all land uses. 

40% Impervious-Roads (IR)

25% Turf Grass (TG)

10% Impervious-Non Roads (INR)

15% Tree canopy over Turf Grass (TCT)

10% Tree canopy over Impervious (TCI)

10m

10m



High-res (1m) Land Cover DataCoarsened to 10m (impervious on top of low vegetation)Coarsened to 10m (low vegetation on top of impervious)



Impervious Roads: paved and unpaved roads and bridges.

Impervious Non-Roads: buildings, driveways, sidewalks, 

parking lots, runways, and some private roads.

P6 Developed Land Uses

Turf Grass: low vegetation within developed* areas that are 

potentially fertilized and/or mowed and assumed to have partially 

compacted soils with a shallow organic layer.

Tree Canopy over Impervious: trees overhanging impervious 

surfaces.  

Tree Canopy over Turf Grass: trees overhanging low vegetation 

within 30’ to 80’ of impervious non-roads.  



P6 Developed Areas- defined

With local data:

• Land Use: 

• residential, commercial, industrial, recreational, institutional and other urban uses.

• Parcels: 

• <= 10 acres with at least 1000ft2 (93m2) of non-road impervious surfaces.

With just land cover data:
• Zone within 30’-80’ of dense non-road impervious surface areas. 



Developed Areas

Impervious Non-Roads

over

Developed Land Uses

(national data)

Impervious Non-Roads

over

Developed Land Uses

(local data)

Impervious Non-Roads

over

Developed Parcels

(local data)



Forest: trees farther than 30’ to 80’ from impervious non-roads with 

patch sizes >= 1 acre.

P6 Natural Land Uses

Wetlands: Areas mapped as wetlands in the National Wetlands 

Inventory (NWI), state wetland datasets, or areas modeled as 

wetlands based on soils, vegetation, and topography.   

Water: All waterbodies mapped in the high-resolution land cover data, 

NWI water features, and stream surface areas modeled from a 10m-

resolution Digital Elevation Model.



P6 Mixed Land Uses

Mixed Open: all scrub-shrub and low vegetation and barren lands 

associated with landfills, surface mines, beaches, transmission line 

right-of-ways, vacant lots, etc.

Mixed Open (30%)/Impervious (70%): low vegetation and barren 

lands within industrial, transitional, and other areas assumed to be 

heavily compacted.    

Mixed Open (30%)/Turf Grass (70%): low vegetation and barren 

lands within large parcels and institutional and government 

properties assumed be variably managed.  



Federal Facilities Editor Tool



Federal Facilities Editor Tool



Phase 6 Land Use Development Process (all but Virginia)



Virginia Phase 6 Land Use Development Process



Forest vs Tree Canopy over Turf

Urban Area Rural Area
Forest

Tree Canopy over Turf



Turf Grass vs Agriculture

(land cover)



Turf Grass vs Agriculture

(low vegetation)



Turf Grass vs Agriculture

(developed land use overlay)



Water and Wetlands

(mapped from land cover)



Water and Wetlands

(added from NHD and NWI)



Data used Previously to Backcast Land Use for 

Calibrating the Chesapeake Watershed Model

Irani, F. M., & Claggett, P. (2010). Chesapeake Bay Watershed Land Cover 

Data Series. US Geological Survey Data Series, 505.

1980 1990 2000 2010

Census of Agriculture (county level)

Census of Population and Housing (block level)



2013 1-meter Land Cover



Annual Land Change 2009 - 2010



Cumulative Land Change 2009 - 2012



Cumulative Land Change 2009 - 2011



Cumulative Land Change 2009 - 2013



1984

2011



Phase 6 Land Use Database: 

Production Schedule

January 2016 – August 2016: 
• 1m-resolution Land Cover Data

• Local Review and QA/QC of Land Cover Data

• 10m-resolution Land Use Methods and Models

September – mid-October 2016: 
• 10m-resolution Land Use Data

• Pennsylvania Potential Wetlands Data

October – mid-November 2016 (4 week review): 
• Local Review of Land Use Data

November 2016: 
• Finalization of Land Use Data



Local Review of Land Use Data: 

Process and Expectations

1. Review CBP interpretation of local land use and parcel data. 

Action: Tell us if we’ve misinterpreted your data.

2. Review accuracy of MS4, CSS, Sewer Service Areas, and 

Septic estimates.

Action: Provide us with new/updated GIS data or septic estimates if 

needed. 

3. Become familiar with the CBP Land Use classification.

Options:

a. Review data on the web (no GIS software or expertise required)

b. Review data in house.  Download the data from FTP site and review 

independently in a GIS environment.



Local Review of Land Use Data: 

Process and Expectations

1. Review CBP interpretation of local land use and parcel data. 

Action: Tell us if we’ve misinterpreted your data.



Local Review of Land Use Data: 

Process and Expectations

2. Review accuracy of MS4, CSS, Sewer Service Areas, and 

Septic estimates.

Action: Provide us with new/updated GIS data if needed.  Tabular 

data will be accepted for county septic numbers. 



Mapping Sewer Service Areas using Weight-of-

Evidence Approach

Phase 5.3.2 Sewer Service Areas1990 Block Groups,

>= 50% households on sewer

2010 Census,

>= 1 housing unit per acre

2013 Census Places,

Winchester, VA



Local Review of Land Use Data: 

Process and Expectations

3. Become familiar with the CBP Land Use classification.

Options:

a. Review data on the web (no GIS software or expertise required)

b. Review data in house.  Download the data from FTP site and 

review independently in a GIS environment.



Chesapeake Bay Phase 6 Land Use Viewer
http://chesapeake.usgs.gov/phase6/
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For more information:

Webinar Recording, Project Description (whitepaper), Frequently Asked Questions (TBD), 
Production/Review Schedule (TBD):  : 
http://www.chesapeakebay.net/calendar/event/24320/ 

Phase 6 Land Use Database: 

http://chesapeake.usgs.gov/phase6/

Mid-Point Assessment Data Visualization Tool:

https://mpa.chesapeakebay.net/Phase6DataVisualization.html

Phase 6 Land Use Database:  

 U.S. Geological Survey: Fred Irani, firani@usgs.gov, Peter Claggett, pclaggett@usgs.gov

High-resolution Land Cover Datasets:

MD, WV, NY, and DC:

 Chesapeake Conservancy: Cassandra Pallai, cpallai@chesapeakeconservancy.org

PA and DE:

 University of Vermont: Jarlath O’Neil-Dunne, Jarlath.ONeil-Dunne@uvm.edu

VA:

 Virginia Department of Environmental Quality: James Davis-Martin, James.Davis-

Martin@deq.virginia.gov

 http://vgin.maps.arcgis.com/home/item.html?id=6ae731623ff847df91df767877db0eae
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