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Existing and Possible Urban Tree Canopy

Why is Tree Canopy Important? Project Background

Urban tree canopy (UTC) is the layer of leaves, branches, and stemstdk S 'yt eaira 2F +*ANHAYAL . S| OF
trees that cover the ground when viewed from above. Urban tree canoparried out in collaboration with the City of Virginia Beach De-
provides many benefits to communities, including improving water qualitypartment of Parks and Recreation. The analysis was performed
saving energy, lowering city temperatures, reducing air pollution, enhanby the Spatial Analysis Laboratory (SAL) of the University of
ing property values, providing wildlife habitat, facilitating social and educas SN 2 y 1 Qa4 wdzo SyaiSAy {OK22t 27
tional opportunities, and providing aesthetic benefits. Establishing a UTCS a4 2 dzNOSas Ay O2yadzZ dFGA2y 64
goal is crucial for communities seeking to improve their green infrastruéNorthern Research Station.

ture. A UTC assessment that provides the amount of tree canopy currenglyx § 32 f 2F (KS LINP 2SO0 g1 a G2
present (Existing UTC), along with the amount of tree canopy that theoretiyTc assessment protocols to the City of Virginia Beach. This
cally could be established (Possible UTC), is the first step in the UTC ggghiysis was conducted based on year 2008 data.

setting process.

How Much Tree Canopy?

Based on land cover derived from higgsolution aerial imagery (Figure 1), 160,000
Fy Fylrfeara 2F xANBAYAL . SIFOKQa
58,290 acres of the city were covered by Existing UTC, representing 38¢

all land in the city. An additional 53% (82,406 acres) of the city could thg 140,000 Possible UTC
retically be improved (Possible UTC) to support tree canopy (Figure 2) Impervious
the areas for Possible UTC, 11% (17,873 acres) of the city was Possible 120,000

Impervious and another 42% (64,533 acres) was Possible UTC Vegetg
Possible UTC Vegetation, which includes grass and shrub areas, is
conducive to treecanopy establishment but expanded tree canopy o Possible UTC
Possible UTC Impervious will have a greater impact on water quality. Vegetation
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Figure 2UTC metrics for Virginia Beach based on % of land area
covered by each UTC type.
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Tree Canopy

UTC Urban tree canopy (UTC) is the layer of leaves, branches, and
stems of trees that cover the ground when viewed from above.
Land CoverPhysical features on the earth mapped from aerial or
satellite imagery, such as trees, grass, water, and impervious sur-
faces.

Gz UTC Metrics: UTC summaries (see below) based on various geogra-

phies such as parcels or neighborhoods.

e Existing UTCThe amount of urban tree canopy present when
viewed from above using aerial or satellite imagery.
Possible UTC Impervioussphalt or concrete surfaces, excluding

. . . . . roads and buildings, that are theoretically available for the establish-
Figure 1 Landcover classes were derived from higisolution satellite ment of tree canopy.

imaggry and. th,e,n the percentage of each class was calculated for the €Mossible UTC Vegetatiorisrass or shrub area that is theoretically
tire City of Virginia Beach. available for the establishment of tree canopy
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al LAYy 3 £ANHAYAL Parcel & Land Use Summary

Prior to this study, the only available estimates of tree canopy fofFollowing computation of Existing and Possible UTC, UTC metrics
Virginia Beach were from the 2001 National Land Cover Datas@tS NB & dzY Yl NAT SR F2NJ S| OK LINE LIS NI
(NLCD 2001). While NLCD 2001 is valuable for analyzing land cdiegure 4). For each parcel, the absolute area of Existing and Possible
at the regional level, it is derived from relatively coarse;n8&ter UTC was computed along with the percentages of Existing UTC and
resolution satellite imagery (Figure 3a). Using higolution (3.28ft) Possible UTC (UTC area / area of the parcel).

aerial imagery acquired in the summer of 2008 (Figure 3b), in combi- citywide landuse layer was then used to summarize UTC by-land
nation with 2ft resolution LIDAR digital surface data from 2004, lang,ge category (Figure 5, Table 1). The Tax Exempt category contains
cover for the city was mapped with such detail that single trees wergye most Existing UTC by both total area and percent-lzse cate-
detected (Figure 3c). These methods produced awidle estimate  gory, followed by Single Family Residential (urban) and Vacant Land.
of 38% UTC while NLCD estimated only 17% tree canopy. These categories, along with Agricultural Undeveloped, also contain
large volumes of Possible UTC Vegetation. The largest volumes of
Possible UTC Impervious occur in the Tax Exempt, Single Family Resi-
dential (urban) and Commercial and Industrial categories. Note that
the Tax Exempt category includes extensive areas owned by the Fed-
eral government and devoted to military reservations. This category

a. NLCD 2001 Percent Tree Canopy (30m, or 98.4ft)

Existing UTC

Possible UfC

(i ) BN % i : ‘fé»g Figure 4: Parcddased UTC metrics. UTC metrics are generated at the
Figure 3a, 3b, 3c: Comparison of NLCD 2001 torhggiution land parcel level, allowing each property to be evaluated relative to Existing
cover. UTC and Possible UTC.

3/3/2010



Figure 5 UTC metrics summarized by land.use

T Existing UTC Possible UTC Vegetation Possible UTC Impervious

% Land % Category % UTC Type % Land % Category % UTC Type % Land % Category % UTC Type
Agricultural Undeveloped 3% 32% 9% 3% 65% 16% 0% 2% 1%
Commercial and Industrial 1% 20% 4% 1% 27% 4% 3% 37% 6%
Multi-Family 0% 21% 1% 0% 25% 1% 0% 34% 1%
Single Family Residential (suburbagn) 2% 38% 5% 1% 52% 6% 0% 7% 1%

15% 3% 15% 8%

[23%—

Single Family Residential (urban)— 9% |

Tax Exempt 15% 46% 38% 6% 41% 4% 11% 8%
Vacant Land 8% 40% 20% 5% 57% 26% WA) 3% 1%
AreaJ( UTC type for specified land use: Area &TC type for specified land use Area\of UTC type for specified land use
% Land = : % Category = i %UTC Type =
Area of all land Area of al\#nd for specified land use M\rea of all UTC type

The % Land Area \/aIueQ% indicates that 9% of \/il’gén\é’vhe % Land Use value O% indicates that 4O%§Aoﬂ'h§ % UTC Type \/a\ue?% indicates that 23% of all )
.SLOKQa thyR FNBF Aa G(NBS! Of ¥V2IRS AGQH YANTS aw SEKRRNES/ (G KB 9 BANBA WD ¢ | CTy R AMSE ORWSNBRI a8 20
dzaS A& a{Ay3ItS CrYAt& wSaARSWEAlIE 0dzNDI yO dé P 0dNDFyYyOE tlFYyR d&aSo

Table 1: UTC metrics by type, summarized by land use. For eatlséaodtegory, UTC metrics were computed as a percentdgedin the city

(% Land), as a percentage of land area by Jasel category (% Category), and as a percentage of the area for UTC type (%&)TC Ty

Decision Support

Theparceb &SR ! ¢/ YSGNROA H6SNB Ay
existing GIS database. Decision makers can use GIS to find
specific UTC metrics for a parcel or set of parcels (Figure 6).
This information can be used to estimate the amount of tree

loss in a planned development or to set UTC improvement
goals for an individual property.
L__ GIS
Database |

—

Figure 6 GISbased analysis of parebhsed UTC metrics for decision support.

In this example, GIS is used to select an individual parcel. The attributes for
that parcel, including the parcélased UTC metrics, are displayed in tabular
form, providing instant access to relevant information.
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