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Chesapeake Bay Program Land Use/Land 
Cover (LULC) Project: A Brief History

Land Use/Land Cover Monitoring 
With each newly mapped year, the previous year(s) are remapped using the same methods for consistent change detection



Spatial Extent and 
Resolution

• Mapped extent
• 205 counties intersecting or adjacent to the Chesapeake 

Bay watershed
• 99,000 square miles

• Spatial Resolution
• 1-meter2 cells

• Temporal Resolution
• 2013/14, 2017/18, 2021/22

• Categorical Resolution
• 56 Land Use/Land Cover classes



Chesapeake Bay Basin Land Use
2021/22 1-meter resolution imagery



Components of Development



What is Land Cover?
The physical characteristics of the land surface (e.g., impervious, tree 
canopy, herbaceous)
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What is Land Use?
How humans use the land (e.g., residential, agriculture, recreation)
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What is Land Use/Land Cover (LULC)?
The combination of land use and land cover, reflecting both the physical 
surface and how humans make use of the land.
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Aggregating Land Use/Land Cover Classes
Land Cover (11) Land Use (28) General Land Use (18) Macro Land Use (4)



Defining Tree Canopy and Forested Extent
Forested Extent Tree Cover

Olney, Maryland

All tree canopy cover including tree 
canopy over turf, tree canopy over 

impervious, and forested areas.

Tree canopy with an unmanaged 
understory (i.e. forest) and early 
successional forests, including 

recently harvested areas and areas 
undergoing natural succession



Tree Canopy and Forested Extent
Forested Extent Tree Cover

All tree canopy cover including tree 
canopy over turf, tree canopy over 

impervious, and forested areas.

State % Total tree 
cover

% Total 
forested 
extent

DC 34.8% 23.3%
MD 49.4% 50.1%
VA 64.0% 70.0%

Tree canopy with an unmanaged 
understory (i.e. forest) and early 
successional forests, including 

recently harvested areas and areas 
undergoing natural succession.



FIPS Name Land_Area TC_2013/14 TC_2018 TC_2021 pTC_2013/14 pTC_2018 pTC_2021
24017 Charles County 292,735                 198,905                 198,128                 196,872                 67.9% 67.7% 67.3%
51153 Prince William County 214,374                 122,147                 120,974                 118,800                 57.0% 56.4% 55.4%
51059 Fairfax County 251,866                 140,172                 139,276                 137,859                 55.7% 55.3% 54.7%
24033 Prince George's County 308,031                 168,030                 160,768                 160,509                 54.5% 52.2% 52.1%
24031 Montgomery County 316,587                 153,217                 147,597                 148,301                 48.4% 46.6% 46.8%
51107 Loudoun County 330,872                 147,947                 145,066                 141,359                 44.7% 43.8% 42.7%
24021 Frederick County 423,252                 181,584                 181,696                 180,079                 42.9% 42.9% 42.5%
51610 Falls Church city 1,310                      540                          535                          531                          41.2% 40.9% 40.5%
51600 Fairfax city 4,008                      1,638                      1,628                      1,612                      40.9% 40.6% 40.2%
11001 District of Columbia 39,339                    13,662                    13,650                    13,694                    34.7% 34.7% 34.8%
51013 Arlington County 16,625                    5,660                      5,657                      5,562                      34.0% 34.0% 33.5%
51685 Manassas Park city 1,939                      621                          619                          607                          32.0% 31.9% 31.3%
51510 Alexandria city 9,622                      2,646                      2,658                      2,631                      27.5% 27.6% 27.3%
51683 Manassas city 6,287                      1,498                      1,494                      1,476                      23.8% 23.8% 23.5%

Tree Canopy in the COG region



FIPS Name TC_2021 TC_2013/14_2018_22ed TC_2013/14-18 TC_2018-21 TC_2013/14-21 pTC_chng
24033 Prince George's County 160,509 (7,291)                                 (7,262)                (259)             (7,521)                -4.7%
51107 Loudoun County 141,359 (2,863)                                 (2,881)                (3,707)         (6,588)                -4.7%
24031 Montgomery County 148,301 (5,784)                                 (5,620)                704              (4,916)                -3.3%
51153 Prince William County 118,800 (1,234)                                 (1,173)                (2,173)         (3,347)                -2.8%
51685 Manassas Park city 607          (1)                                          (2)                        (12)               (14)                      -2.3%
51013 Arlington County 5,562      8                                           (3)                        (96)               (99)                      -1.8%
51610 Falls Church city 531          (5)                                          (5)                        (5)                 (9)                        -1.8%
51059 Fairfax County 137,859 (821)                                     (896)                   (1,417)         (2,313)                -1.7%
51600 Fairfax city 1,612      (10)                                       (11)                      (16)               (26)                      -1.6%
51683 Manassas city 1,476      (4)                                          (4)                        (17)               (21)                      -1.5%
24017 Charles County 196,872 (789)                                     (778)                   (1,256)         (2,034)                -1.0%
24021 Frederick County 180,079 2,117                                   113                     (1,618)         (1,505)                -0.8%
51510 Alexandria city 2,631      19                                         12                       (27)               (15)                      -0.6%
11001 District of Columbia 13,694    (458)                                     (12)                      44                 32                       0.2%

Tree Canopy Change in the COG region



Tree Canopy and Forested Extent Change to Development 
in the COG region

FIPS Name TCdev_t1_t2 TCdev_t2_t3 Tcdev_t1_t3 pTCdev_chng FEdev_t1_t2 FEdev_t2_t3 FEdev_t1_t3 pFEchng
51685 Manassas Park city (1.6)                (14.5)             (16.2)            -2.6% (10.5)             (19.8)             (29.6)             -3.0%
24033 Prince George's County (4,312.4)       201.2             (4,102.9)      -2.4% (3,719.5)       (1,378.2)       (4,917.8)       -1.6%
24031 Montgomery County (4,078.3)       431.1             (3,666.2)      -2.4% (2,940.1)       (1,049.9)       (3,884.8)       -1.5%
51107 Loudoun County (1,947.5)       (1,410.4)       (3,399.9)      -2.3% (3,912.2)       (1,987.3)       (5,821.3)       -2.0%
51683 Manassas city (4.4)                (27.0)             (31.4)            -2.1% (22.2)             (41.8)             (62.8)             -3.6%
51610 Falls Church city (4.7)                (5.4)                (10.0)            -1.9% (8.8)               (2.8)               (11.5)             -3.3%
51600 Fairfax city (10.7)             (19.0)             (29.8)            -1.8% (13.6)             (12.2)             (25.3)             -1.5%
51153 Prince William County (918.6)           (1,001.5)       (1,951.8)      -1.6% (1,482.3)       (1,374.9)       (2,814.2)       -1.2%
51013 Arlington County 0.2                 (83.0)             (82.9)            -1.5% (22.0)             (42.6)             (63.7)             -1.2%
51059 Fairfax County (650.0)           (1,086.1)       (1,735.6)      -1.2% (1,258.1)       (1,177.6)       (2,390.6)       -1.1%
24021 Frederick County (439.4)           (1,151.2)       (1,574.8)      -0.9% (1,365.8)       (2,408.8)       (3,644.2)       -1.0%
24017 Charles County (937.5)           (161.5)           (1,105.0)      -0.6% (1,365.5)       (773.2)          (2,105.3)       -0.5%
51510 Alexandria city 12.1               (14.6)             (2.4)               -0.1% (10.9)             (28.8)             (39.4)             -1.5%
11001 District of Columbia (16.0)             16.4               (1.2)               0.0% (97.2)             (170.5)          (259.4)          -1.5%



Manassas Park City, Virginia
20112024



Manassas Park City, Virginia
20112024



Manassas Park City, Virginia (https://lulc-viewer.cicapps.org/)



Manassas Park City, Virginia





Access data release, here:

https://www.sciencebase.gov/catalog/item/66d099c9d34e98e8a924e574


Access data release, here:

New in 2024 edition --
Tabular summaries of 
LULC for States and 
Counties

https://www.sciencebase.gov/catalog/item/66d099c9d34e98e8a924e574


Access data release, here:

New in 2024 edition --
Tabular summaries of 
LULC for States and 
Counties

Access data release, here:

https://www.sciencebase.gov/catalog/item/66d099c9d34e98e8a924e574
https://www.sciencebase.gov/catalog/item/66d099c9d34e98e8a924e574


2014-2021 ROAD IMPS IMPO TCIS TURF TCTG PDEV
ROAD -                                           3.5                                        8.0                                           42.4                                              1.6                                           2.5                                           1.3                                        
IMPS 0.2                                           -                                        6.8                                           29.0                                              1.3                                           5.3                                           2.1                                        
IMPO 177.0                                      247.6                                   -                                           64.3                                              261.5                                      11.9                                         96.0                                      
TCIS 38.8                                         59.6                                      31.9                                         -                                                26.1                                         0.1                                           15.9                                      
TURF 8.7                                           40.1                                      278.8                                      0.2                                                -                                           145.7                                      45.6                                      
TCTG 0.4                                           14.1                                      38.7                                         0.7                                                148.3                                      -                                           24.9                                      
PDEV 195.2                                      426.6                                   674.3                                      0.5                                                1,342.9                                   26.2                                         -                                        
FORE 173.7                                      421.9                                   840.0                                      1.3                                                652.7                                      326.5                                      541.9                                   
FORO 28.2                                         46.6                                      117.7                                      1.1                                                406.3                                      194.2                                      230.3                                   
HARF 4.1                                           2.3                                        15.3                                         0.0                                                0.5                                           0.3                                           1.5                                        
NATS 45.9                                         233.8                                   391.4                                      0.2                                                699.7                                      20.1                                         365.8                                   
CROP 34.5                                         11.1                                      34.6                                         0.0                                                9.3                                           0.2                                           46.3                                      
PAST 61.7                                         180.9                                   422.0                                      0.1                                                37.7                                         13.6                                         77.0                                      
EXTR 0.0                                           0.6                                        0.0                                           0.2                                                0.1                                           0.1                                           16.3                                      
TDLW -                                           -                                        -                                           -                                                -                                           -                                           -                                        
RIVW 0.6                                           1.7                                        5.1                                           0.0                                                10.3                                         -                                           -                                        
TERW 0.1                                           0.1                                        0.2                                           0.0                                                0.7                                           -                                           -                                        
WATR 0.1                                           1.9                                        7.1                                           0.0                                                3.1                                           0.1                                           3.7                                        
Increase 769.4                                      1,692.5                                2,871.9                                   140.1                                            3,602.0                                   746.9                                      1,468.6                                
Decrease 73.9                                         48.3                                      995.2                                      256.8                                            581.3                                      330.9                                      3,249.9                                
Net Change 695.5                                      1,644.2                                1,876.6                                   (116.7)                                          3,020.7                                   416.0                                      (1,781.3)                              

Land Use/Land Cover Change Matrices 
(Loudoun County, VA)

1,759 acres of 
Forested Extent 
converted to Turf Grass
from 2014-2021



Thank you!
Contact:
Peter Claggett, USGS
pclaggett@usgs.gov | pclagget@chesapeakebay.net

Michelle Katoski, USGS
mkatoski@usgs.gov | mkatoski@chesapeakebay.net

Katie Brownson, USFS
Katherine.Brownson@usda.gov

Sarah McDonald, USGS
smcdonald@usgs.gov | smcdonald@chesapeakebay.net

Visit the State of the Forests 
StoryMap, here:

Access 2024 edition LULC 
data release, here:

Access the Chesapeake 
Conservancy’s LULC Viewer, 
here.

https://storymaps.arcgis.com/stories/67940e8f3ce44e9bb645845d0981e7c7
https://www.sciencebase.gov/catalog/item/66d099c9d34e98e8a924e574
https://experience.arcgis.com/experience/a06bf28c58994a8e9aef44f02e8051f3
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