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Why do trees matter?
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serviceghat healthy natural systems provide, such as improved air
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regulation, and wildlife habitat.

Why map tree cover?

It is important to map and monitor tree cover change over time to
detect trends that can inform management decisiofnls information :
can be used to improve access to ecosystem services, decide where n.

trees should be planted, and ensure healthy tree cover for future ‘
generations.
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About the Data
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University of Vermont Spatial Analysis Lab, #mel U.S. Geological
Survey workd together to create veryhigh resolution land use and
land cover datasets fdhe Chesapeake Bay watershed.
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These data will be used to describe land use and land awmretitions ; .
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and change over time. The data are foundational, authoritative, and,
transformativeto the Bay restoration effort. They are foundational e
because they inform most outcomes the 2014 Chesapeake Bay W ‘“‘! ”'
Watershed Agreement and will serve the basis for developinghe by .', % m |
next generation of watershed models. They anghoritative due to |
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their accuracy andransparency; any person viewirtge data can -". e
recognize features and areas of interest asmmparethem to their .g. -.g;'
local knowledge. They ateansformative becausthey will ultimately 3’ ﬂ BN ?

change the way restoration and conservation actions are ,"
implemented, enabling both to be targeted at a fine scale to Iocat|ons
wherethey will be most effective.

Moreover, establishing accurate trends in imperviauser, forests,
and tree canopy will enablihe Chesapeake Bay Program Partners tof
improve the efficiency and effectiveness of stormwater and forest o e
management activities. The data are being developed for the year& %_‘
2013/2014, 2017/2018, and 2021/2022 and derivéwm aerial ! i '
imagery coupled with &ariety ofancillarydatasets.
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Land Cover Change Mapping

Land Cover Mapping Workflow

1 Preliminary Road Mapping

New or modified roads were digitized manually using the 2013/2014 and 2021/2022 National
Agricultural Imagery Program (NAIP) Imagery as reference imagery. The digitized layer with new,

modified, or removed roads was then used in subsequent modeling routines to guide change detection
for the Impervious class.

Object Based Image Analysis 2

Automated feature extraction was performed in eCognition, state-of-the-art software for performing
object-based image analysis. This technique groups pixels that form meaningful landscape objects,
providing a more realistic, contextual representation of features than by looking at pixels individually.

3 Modeling Scenarios

All mapping was performed at the county/municipality level. The small extent was necessary due to the
large size of the high-resolution imagery mosaics and varying data availability by region for Light
Detection and Ranging (LiDAR), NAIP imagery, and vector GIS datasets. After assessing the availability and
quality of the inputs for each county/municipality, a specific modeling scenario was identified and coded
into an eCognition rule set that executed the complete mapping workflow.

Change Detection Classes 4

To represent change across the analysis period, the original 12-class classification scheme was expanded to
include all types of change that were likely to occur in the Chesapeake Bay watershed. Change types with a

low probability of occurrence or classes that could not be mapped effectively with the available data were
excluded.

5 Automated Feature Extraction

2013/2014 land cover was revised from the original land cover map in order to avoid false change
estimates resulting from differences in techniques between the two studies. After finalizing the revised
2013/2014 map, the LiDAR, imagery, and thematic datasets available for 2021/2022 were used to perform

change detection, assigning altered 2013/2014 features to one or more of the change classes to explicitly
track individual land-cover conversions.
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Data Types

2013/2014 Land Cover NAIP Imagery LiDAR
The original Zmeter resolution NAIP imagery acquired by the USDA Farm  Where available, LIDAR facilitated
2013/2014 land cover was used as a ServicesAgencyallowedfor highresolution mappingandR A & S NB ftree | (i A

starting point for all subsequent analyses  land-coverOf I 8 @A UOF G A 2 Y @ cangpy and buildings.

Thematic GIS Datasets
Thematic GIS datasets developed by individual municipalities, including building footprints, roads, parking lots, sidewalks, and water
bodies, informed improvements to the original 2013/2014 land cover and subsequent change analysis to 2021/2022. To address the
lack of Emergent Wetlands class in the 2013/2014 land cover for Virginia, National Oceanic and Atmospheric Administration (NOAA)
Coastal Change Program (C-CAP) land cover and NOAA's tidal shore elevation data were used as guides for mapping tidally-influenced
wetlands.

Change Mapping

1 2013/2014 Land Cover Adjustments

The mapping workflow initially focused on improving the 2013/2014 land cover, where necessary, using the available data
inputs to add features omitted from parts of the original layer and to remove erroneous ones. This step was important to avoid
false change estimates.

2 Change Detection

After finalizing the revised 2013/2014 map, NAIP and LiDAR imagery coupled with thematic datasets available for the
2021/2022 timeframe, were used to detect changes in land cover from 2013/2014 to 2021/2022.

Inputs’ Process
Segmented
2021/2022
2013/2014 VectorObjects
2013/2014 Land Cover
LiDAR Adjustments
2013/2014 2021/2022
NAIP Extract
Thematic GIS
Datasets
2021/2022 Change Land Cover
LIDAR Detection ChangeMap?

2021/2022
NAIP

1 Representshe bestpossiblescenario actualdatainputsvariedby countybasedon availability
2 LandcoverchangedetectionmapcanbeNB Ot | ta yield P0§3#2014and2021/2022maps
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Non-Forested

Land Use/Land Cover Other
Classification

The very-high resolution land cover and change data described in

Wetlands

Tree Cover

Impervious
(Buildings/Pavement)

Section 2 are combined with ancillary datasets to generate the land
use/land cover datasets used in Chesapeake Bay Program modeling
tools. A team at the Chesapeake Bay Program led by U.S. Geological Agriculture
Survey and the Chesapeake Conservancy, with stakeholder input

from many groups including the Chesapeake Bay Program's Land Use Types of Tree Cover
Workgroup and Forestry Workgroup, developed a detailed 54 class * % ¢ !
land use/land cover dataset for the watershed.

Over Over Other Tree

In Forest Turf Grass Impervious Cover
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summarizedn the TreeCoverStatus& Changd-actSheetsPleaseote that the facta K S Suid@se/land
coverpiechartisaland-basedsummarytheareaO f | & @sé U K &Sniehtionallyexcludedo generate
land-based tree cover percentages.

) Tree Cover includes

Forest (FORE) Tree canopy with an unmanaged understory that is part of a large patch. Large patches are
at least tacre in area with a minimum patch diameter of@@ters (~120 feet) and may include areas of
early successional forest (natural succession and harvestedtfjoSmaller patches of tree canopy are

classed as forest if they are part of a large eatlgcessional forest patch and comprise at least 10% of the
patch area. Forests that are also wetlands are included in this class.

Tree Canopy over Turf Grass (TCEGjee canopy overhanging low vegetation in developed areas assumed to
be turf grass or otherwise altered through compaction, removal of surface organic material, and/or
fertilization.

Tree Canopy over Impervious Surfaces (TEMB)ee canopy overhanging roads, structures, or other impervious
surfaces rendering them partially or completely invisible from above.
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