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Presentation 
Goals
• Overview methods for forest 

patch mapping 

• Results on patch size and 
ownership
• Urban to rural setting, 

Baltimore County and City,  
MD

• New York, NY; Philadelphia, 
PA; and Baltimore, MD

•  Introduce online tool – forest 
patch viewer
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Research Goals

Map those areas 
with forest 
ecosystem 
processes and 
recruitment
Image credit: Max R. 
Piana
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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), e70236. https://doi.org/10.1002/ecs2.70236

= 15 m
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Image credit: 
Max R. Piana



Forest patches from rural to urban areas 

Number and area of forest patches
Ownership and land use, parcel data

Ownership: 
• Public – Federal, State, Municipal 
• Private – Commercial, Institutions, Residential

Land Use:
• School, other institution, transportation
• Park & recreation
• Residential
• Agriculture 
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Over 20,000 forest patches mapped across 
Baltimore City and County, totaling 581.9 
km²(32.6% of total area area).

• Baltimore City: 9.7% forest cover; 
median patch size ~2,100 m².

• Suburban (inside URDL): 17.9% 
forest cover; median patch size 
~2,300 m².

• Rural (outside URDL): 44.7% forest 
cover; median patch size ~2,600 m²
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Forest Patch Ownership 
and Land use

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

Suburban: Forest primarily 
private residential (39%), with 
some public parkland.

Rural: Forest dominated by 
private agricultural lands (34%) 
and private residential (31%), 
plus public lands near reservoirs.
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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, ~¾ million people. 
• 17.9% of land area is in forest 
• Highest patch density (14.6 patches/km²), 

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
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New York City:
22% UTC
3.9% Forest Patch Cover

Philadelphia:
20% UTC
6.3% Forest Patch Cover

Baltimore:
28% UTC
8.4% Forest Patch Cover
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Mapping Forest Patch Canopy
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• Policy implications
• Conservation priorities
• Legal preservation challenges 

across parcels

• Management implications
• Forest connectivity across 

parcels and ownerships
• Landowner outreach / 

extension activities

Mapping Forest Patch Ownership
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1927 Land Cover Classification

1927 Aerial Imagery 1953 Aerial Imagery

1953 Land Cover Classification

16



1927 Land Cover Classification

1927 Aerial Imagery 1953 Aerial Imagery

1953 Land Cover Classification
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Gwynns Falls – Leakin Park
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Baltimore’s Forest Patches
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Mapping Baltimore’s Forest Patches
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