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Urban Tree Canopy (UTC)
l includes all trees taller than 2.44 m

Large Forest Early Successional Closed-Canopy Trees in Maintained Trees in Hardscapes
Canopy Gap Forest Forest Landscapes
| Forests in cities can vary in structure

and some areas may not be included in UTC

Research Goals

Map those areas
with forest
ecosystem
processes and
recruitment

Image credit: Max R.
Piana



Methods -

morphological spatial
pattern analysis (MSPA

Create data on forest patches

* high resolution land cover data (2013), streets
and buildings removed, with MSPA tool Guidos
Toolbox

* edge width set to 15 meters

Baker, M., Yesilonis, I., Templeton, L., Shobe, B., Bos, J., Sonti, N. F., & Lautar, K. (2025).
Distributed urban forest patch sampling detects edge effects and woodland condition for
monitoring and management. Ecosphere, 16(3), €70236. https://doi.org/10.1002/ecs2.70236
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Forest patches from rural to urban areas

Number and area of forest patches

Ownership and land use, parcel data
County - Rural

Ownership: v
* Public - Federal, State, Municipal
* Private - Commercial, Institutions, Residential

| and Use: County-InURDL & ;&
\SAY
* School, other institution, transportation City %h;
e Park & recreation > r
. : : \ X 7
Residential ) JF
i &

* Agriculture



Over 20,000 forest patches mapped across
Baltimore City and County, totaling 581.9
km?(32.6% of total area area).

* Baltimore City: 9.7% forest cover;
median patch size ~2,100 m”.

County - Rural e Suburban (inside URDL): 17.9%
o forest cover; median patch size
~2,300 m”.
* Rural (outside URDL): 44.7% forest
County- In URDL &7 cover; median patch size ~2,600 m*
| &
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Rural

Forest Patch Ownership i
and Land use T Bornore
\Within -

Urban - Forest mostly publicly
owned (55%), concentrated in
parks (e.g., Gwynns Falls/Leakin
Park).

Suburban: Forest primarily
private residential (39%), with

URDL ‘

%
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;) W
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- 2 ‘ih
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e A

some public parkland. URL e \g’?j” SiEr 7 \ |
Rural: Forest dominated by ) 1“:-
private agricultural lands (34%) R ',gatlyumore ‘@
and private residential (31%), é"‘*
: , k

plus public lands near reservoirs.

[ study area boundaries

Parcel boundaries

Owner/use i(;’s”;‘t’)di”'ayed on 0 013 025 ~ 05Km
Priv (Ag) [l Pub (Park) —t— f |

[ Priv (Res) Pub (Oth)
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Amount and ownership
in suburban areas is
notable

Area within URDL makes up one-third of Baltimore
County’s total area & 90% of the county’s
population, ~% million people.

. 17.9% of land area is in forest

* Highest patch density (14.6 patches/km?),
despite intense development.

* Mostly private residential ownership and
use

Mockrin, M. H., Baker, M. E., Katoski, M., Sonti, N.
F., & Holland, M. B. (2025). Legacies of
urbanization and suburbanization on forest patch
distribution, ownership, and use: Insights from
Baltimore, Maryland. Urban Forestry & Urban
Greening, 107, 128778.

https://doi.org/10.1016/j.ufug.2025.128778
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Urban Forest Patch
Viewer: Conserving
Forests in Cities

baltimore




New York City: Philadelphia: Baltimore:
22% UTC 20% UTC 28% UTC

3.9% Forest Patch Cover 6.3% Forest Patch Cover 8.4% Forest Patch Cover
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Mapping Forest Patch Canopy
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Mapping Forest Patch Ownership

g 1.00 1.00 -
 Policy implications = g
 Conservation priorities £ 0751 < 0751
. Z >
* Legal preservation challenges B o
across parcels B 5. % 0,50
: . . S c
* Management implications LE S
. . © o
* Forest connectivity across S 0251 Q 0.251
parcels and ownerships = o
Q
* Landowner outreach/ £ 0.0 0.00 -
extension activities New York City Philadelphia  Baltimore New York City Philadelphia  Baltimore
_ . Commercial/Industrial . Private Residential . State
Ownership
. Institutional . Municipal Federal
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1953 [and Cover (assification

== Baltimore City Line
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The Urban Forest Patch Viewer
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The Urban Forest Patch Viewer

> Home Page New York City

ou LA o e . — oo
AoV £oof "‘) 2 : ; Sta(FiForest % : : : - /
o o = y 7
N~ State College - 4
H0)7 * - =

Raterson/i
7y
ol

XS
d Q =0
i/

: o 8 Wertheim
;- - : R et 4 . ) SZ= National
-~ :/:,’,/ +  State Game} \ 4 sf @Cp {2%,&' K&X Lézit/t@,j'%?/r—w;":ﬁ:}:
— 7 i Lands 084 # L) 5 fi
7 i o Rl
J //‘" 2 A\ S
Ediso 4
AL

255 ft
A\

Laurel Highlands
J/ Hiking Trail

Baltimore Washington, D.C.

-

| <
y Toms River —
2 g Map Layers
’ p ;' {F i I ! [ )
AT PO s A oA s g - AR W L i L 2 yVharton
SZ *g.;#:éurﬁ% ! ’ o V/ State Forest
= 774 Gunpowder/Falls 5
0 ; 4‘:‘j 1id ) Fi State Park
i € 5 Map Legend
B¢ Atlantic Cit
%‘& Y !
Chesapeake ookmarks
and Ohio
Cap"a"lﬁN\a\tional Delaware %
HistoricakPark By W\
: : K ® Map Info
&) AR z
L 3‘,/‘, i . AN \('*2
Sources: Esri, USGS'| data.pa.gov, Delaware FirstMap, New Jersey, Office of GIS, Esri, TomTom, Garmin, FAO, NOAA, USGS, EPA, FWS | USDA Forest Service Northern Research Station | USDA Forest Service, Northern Research Statio Po d by Esri
LUSDA is an eaual oobnortunitv brovider. empolover. and lender. A

22



Back to Home Page

. I
Welcome to the Urban Forest Patch Viewer! Owner ship Core and Edge Forest

Commercial/Industria
Using This Web Application . |

Click on a city name at the top of the screen to view map layers, and summary data tables for that city. You can turn layers on and off within each . Federal Edae

city and can change the transparency of each layer. You may also view a swipe screen within each city. Be sure that all layers are on before
i i i i i i " ils" ithi Institutiona .
selecting which layer to view with the swipe tool. Click on "Details" buttons within each layer for metadata about how each layer was created. - ‘ Forest Patch Size

Layer Descriptions
The Urban Forest Patch Viewer displays three map layers providing slightly different information on urban forest patches. The forest patch ownership layer is . Residentia

visible by default. The forest patches layer provides an indication of size, with groves being the smallest type of patch. The forest patches and the core and

edge forest layers can be viewed by checking the box next to the layer in the Map Layers tool. View the item details in the map layer tool for more

rested Natural Area

information on these layers.

Web Application Information

Citation:

Sonti, N.; Baker, M. 2023. Urban forest patch viewer app. Madison, WI: U.S. Department of Agriculture, Forest Service, Northern Research Station.
https://experience.arcgis.com/experience/e9801ba79ba0487c8a027390da4%fbea (15 September 2023).

Project Contact:

Nancy Sonti, Research Ecologist at nancy.f.sonti@usda.gov.

Last Update: 26 February 2024

Use Limitations

The USDA Forest Service makes no warranty, expressed or implied, including the warranties of merchantability and fitness for a particular purpose,
nor assumes any legal liability or responsibility for the accuracy, reliability, completeness, or utility of these geospatial data, or for the improper or
incorrect use of these geospatial data. These geospatial data and related maps or graphics are not legal documents and are not intended to be used
as such. The data and maps may not be used to determine title, ownership, legal descriptions or boundaries, legal jurisdiction, or restrictions that
may be in place on either public or private land. Natural hazards may or may not be depicted on the data and maps, and land users should exercise
Ldue caution. The data are dynamic and may change over time. The user is responsible to verify the limitations of the geospatial data and to use the
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The Urban Forest Patch Viewer
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The Urban Forest Patch Viewer
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The Urban Forest Patch Viewer
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The Urban Forest Patch Viewer
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The Urban Forest Patch Viewer
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The Urban Forest Patch Viewer
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The Urban Forest Patch Viewer
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The Urban Forest Patch Viewer
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The Urban Forest Patch Viewer
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The Urban Forest Patch Viewer
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Baltimore’s Forest Patches
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Mapping Baltimore’s Forest Patches

BALTIMORE’S FOREST PATCHES:
EMERALD ASSETS FOR ECOSYSTEM
SERVICES

Miriam Avins
Baltimore Green Space
June 2013
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THANK YOU

Katie Lautar and Baltimore Green Space
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Miranda Mockrin
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