ZUSGS B 2 Forn =
- Chesapeake 4 Spahal Analysis Lab t

science for achangingworld  chesapeake Bay Program

Science. Restoralion. Partnership,

High-resolution Land Use/Land Cover for
the Chesapeake Bay Watershed

Sarah McDonald’, Peter Claggett', Jarlath O’Neil-Dunne3, Sean MacFaden?, Katie Walker?, Steven
Guinn?, Labeeb Ahmed’, Ernie Buford?, Elliot Kurtz?, Patrick McCabe?, Jackie Pickford', Anna Royar3,

Kelly Schulze?® , Taylor McDowell4, and Vikalpa Jetly#

1 Lower Mississippi-Gulf Water Science Center, U.S. Geological Survey
2 Chesapeake Conservancy’s Conservation Innovation Center

3 University of Vermont’s Spatial Analysis Laboratory

4 EarthDefine LLC

Local Government Leadership Work Group Meeting
Communicating Forest and Tree Canopy Trends Using High-Resolution Data
August 25, 2026



Chesapeake Bay Program.Lanc! Use/Land
Cover (LULC) Project: A Brief History
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2021/22
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* Three dates of 1-meter
LULC and three LULC

* 16-classes

* First 1-meter LULC
product

2025/26

* 56-classes?

* 54-classes

* First 1-meter LULC
Change product
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* First time mapping land
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Monitoring : consistent change detection
Land Use/La:1d COZ:Jyear the previous year(s) are remapped using the same methods for
With each newly map ’




Spatial Extent and
Resolution

Mapped extent

* 205 counties intersecting or adjacent to the Chesapeake
Bay watershed

* 99,000 square miles

Spatial Resolution
* 1-meter?cells

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

Categorical Resolution
* 56 Land Use/Land Cover classes




What is Land Cover?

The physical characteristics of the land surface (e.g., impervious, tree
canopy, herbaceous)

Inputs

Derivatives

Light Detecting and
Ranging (LiDAR)

National Agriculture
Imagery Program
(NAIP)

Normalized digital
surface model
(nDSM)

Digital elevation
model (DEM) y/

Normalized difference .
vegetation index 44
(NDVI) y-

Near Infrared
(NIR)

Blue

Green

Red

Process

Land Cover

Rule-based, object-oriented image
classification with eCognition software
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. Water

* Emergent Wetlands
notincluded in release




. >
What is Land Use? = USGS

How humans use the land (e.g., residential, agriculture, recreation)

Process Land Use

Rule-based, geospatial model in open-
source Python to produce vector overlays
and reconcile them into a land use raster
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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.

Land Use Land Cover Land Use / Land Cover

28 classes

=TT R
=

56 Land Use/Land
Cover Classes

Example

Natural Succession
+

D Bare Shore D Natural Succession i Tree Canopy S h I’U b l.a n d

D Other Impervious . TC over Impervious . Harvested Forest D Riverine Wetlands D Other Impervious D Shrubland -
. Roads . VS DEFREEES D Ve e . HMEELHETENES . Roads D Low Vegetation

DTurf Grass -TC over Turf D Cropland . Orchards and Vineyards Natu ral SucceSS|on
. X . Tree Canopy over Structures D Barren
D Developed . Extractive D Pasture and Hay . Tidal Waters

D Solar Field D Suspended Succession . Riverine Ponds . Lakes and Reservoirs D Tree Canopy over Other Impervious . Water S h ru b la n d

Structures . TC over Structures

- Forest - Forested, Other .Terrene Ponds D Streams and Rivers D Tree Canopy over Roads




Land Use / Land Cover (LULC) 56-Class Schema

Development
Roads

Structures

Other Impervious

Solar Field Panel Arrays

TC over Roads

TC over Structures

TC over Other Impervious

Turf Grass

Tree Canopy over Turf Grass

Bare Developed

Solar Field Barren

Solar Field Herbaceous

Solar Field Shrubland

Suspended Succession Barren
Suspended Succession Herbaceous
Suspended Succession Shrubland
Extractive Barren

Extractive Impervious

Agricultural
Cropland Barren

Cropland Herbaceous

Orchards and Vineyards Barren
Orchards and Vineyards Herbaceous
Orchards and Vineyards Shrubland
Pasture and Hay Barren

Pasture and Hay Herbaceous

Water
Tidal Waters

Lakes and Reservoirs
Riverine Ponds
Terrene Ponds
Streams and Rivers

Natural

Forest

Riverine Wetlands Forest
Terrene Wetlands Forest

Tidal Wetlands Forest

Forested, Other

Riverine Wetlands Tree Canopy
Terrene Wetlands Tree Canopy
Tidal Wetlands Tree Canopy
Natural Succession Barren
Natural Succession Herbaceous
Natural Succession Shrubland
Bare Shore

Harvested Forest Barren
Harvested Forest Herbaceous
Riverine Wetlands Harvested Forest
Terrene Wetlands Harvested Forest
Tidal Wetlands Harvested Forest
Riverine Wetlands Barren
Riverine Wetlands Herbaceous
Riverine Wetlands Shrubland
Terrene Wetlands Barren
Terrene Wetlands Herbaceous
Terrene Wetlands Shrubland
Tidal Wetlands Barren

Tidal Wetlands Herbaceous
Tidal Wetlands Shrubland



Aggregating Land Use/Land Cover Classes

Land Cover (11)

Land Use (28)

General Land Use (18)

Macro Land Use (4)




Development

5,277,662 acres (13% of watershed land area)

40% of the developed area is impervious (e.g., roads,
structures, parking lots, solar panels, surface mines)

60% of the developed area is pervious (e.g., turf grass, trees
over turf grass, transmission line and road rights of way,
landfills)

Agriculture

7,868,667 acres (19% of watershed land area)

50% of the agricultural area is cropland (e.g. corn, soybeans,
orchards, vineyards)

50% of the agricultural area is pasture and hay (e.g., lands
used for grazing livestock or producing fodder)

Natural

27,456,881 acres (68% of watershed land area)

85% of the natural area is forests outside of wetlands

9% of the natural area is successional lands (e.g. timber
harvest regrowth)

4% of the natural area is forested wetlands

2% of the natural area is non-forested wetlands




Defining Tree Canopy and Forested Extent

&y

Tree Cover

Forested Extent

Tree canopy is deciduous and
evergreen woody vegetation of either
natural succession or human
planting that is over approximately 3
meters in height.

All tree canopy regardless of
understory conditions. Includes land
uses: tree canopy over turf, tree
canopy over impervious, forest, and
forested other.

Tree canopy with an unmanaged
understory (i.e. forest) and early
successional forests, including
recently harvested areas and areas
undergoing natural succession




Tree Cover and Forested Extent

Forested Extent

Tree Cover

Tree canopy with an unmanaged
understory (i.e. forest) and early
successional forests, including
recently harvested areas and areas
undergoing natural succession.

All tree canopy cover including tree
canopy over turf, tree canopy over
impervious, and tree canopy in
forested areas.

% Total
(o)

State = T:;sL:ree forested

extent
DC 34.8% 23.3%
DE 43.5% 45.9%
MD 49.4% 50.1%
NY 62.9% 68.3%
PA 63.6% 68.0%
VA 64.0% 70.0%
WV 74.7% 79.0%
CBW 62.0% 66.5%




Visualizing Tree Cover Change Spatial Patterns

| 2. Summarize Land Use/Land Cover
Change by 1 km? hexagons

3. Visualize and explore spatial patterns
using equal-area hexagons
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Tree Cover Change Spatial Patterns
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Tree Cover Change Patterns By Change Type

% Net TC Change
with Development
Bl -53% - -50%

-49% - -10%

% Net TC Change
with Natural Lands

% Net TC Change
with Agriculture
-5% - -19
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Planned Improvements to Tree Cover Change Reporting define

=¥ « |[nstead of
canopy gains,
losses and net
change...

1. Tree canopy
growth on edge

2. New Tree
Canopy

3. Tree Canopy
shrink on edge

4. Tree Canopy
removal

' * Arethere other
's | ways to make
“Z  this data more
actionable?
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Check out the 2024 Edition LULC data release and the Chesapeake Conservancy’s LULC Viewer:

High Resolution Data Viewer Application Data Release
ST wicviewer [T Pl coo0oco

Counties

(¥ ScienceBase-Catalog  Communities  Help ~ Dlogin

D ScienceBase Catalog — USGS Chesapeake Bay — Communitics — Chesapeake Bay Land Chan... — Chesapeake Bay Land Usel... — Chesapeake Bay Land Usel..

Chesapeake Bay Land Use/Land Cover (LULC) Database 2024 Edition Svien~

CBW LULC 2021/2022 (2024
Edition)
W v Dates Map »

Natural Succession Publication Date:  2025-06-23
Start Date: 2013
. Impervious Roads End Date: 2022

. Impervious Structures

otion
 Mpssacuus
P NNECTICUT
Citation
. Impervious, Gther i
Claggett, P R., McDonald, S. M., O'Neil-Dunne. J., MacFaden, 5., Walker, K., Guinn, 5., Ahmed, L. Buford, E., Kuriz,
E. McCabe, P, Pickford, J. A, Royar A Schulze, K, 2025, Chesapeake Bay Land Use/Land Cover (LULC) Database

. Tree Canopy over Impervious
2024 Edifion: U.S. Geological Survey data release, hitps:/doi.org/10.5066/P14BEBRC.

ENTUCKY

Summary 2

. The Chesapeake Bay Land Use/Land Cover (LULC) Database facilitates the characterization of the landscape over 8p3t|a| SerViCeS
Pervicus Developed, Other " time for three discrete time periods at 1-meter spatial resolution. The dalabase was developed by Chesapsake
Conservancy (CC) in cooperation with the University of Vermont's Spatial Analysis Laboratory and U.S. i WMS :

Survey 3 r Cooperative Agreement between Chesapeake Conservanc d the U.S htips fweww sciencebase govicatal| @,

Communities
« USGS Chesapeake Bay %

. Tree Canopy over Turf Grass

Turf Grass

Counties

Hyper resolution
Hydrography

Stream - -
Centerline Land UsefLand Cover (LULC) Rasters Associated ltems
W Land Use/Land Cover Change (LULCC) Rasters constituent Kent County (10001). Delawrare
/ ; 4 © ¥ ( ) 2
CBW LULC and Use/Land Cover Changs (LULCC) Tabular Matrices constiuent Land UselLand Cover Change
2021/2022 (2024 i Region, Stale, and County Summary Tables (LULCC) Rasters
Edition) constituent Pennsylvania
Contacts constituent Snyder County (42108),
Pennsylvania
SDC Data Owner :  Lower Mississippi-Gulf Water Science Genter WﬂSffWBﬂf Blair County (42013), Pennsylvania
USGS Mission Area:  Ecosystems lew Associated llems
Point of Contact:  Peter R Claggett, Sarah M McDonald T
Originator : 2gs

CBW LULC g

2013/2014 (2024 ¥ ... showmore.... Theme : imageryBaseMapsEarinCover, land change
Editian) land use and land cover, land use change, maps
- and atlases
Attached Files - Place : Chesapeake, Delaware, District of Columbia,
Maryland, Mew York, Pennsylvania, Virginia
West Virginia

CBW LULC
2017/2018 (2024
Editian)

5 NAIP Aerial
Imagery Click on itle to download individual files attached to this item.



https://experience.arcgis.com/experience/a06bf28c58994a8e9aef44f02e8051f3
https://doi.org/10.5066/P14BEBRC
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