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Methodology Design

Maryland Forest Technical Study - Report and 
StoryMap

● Pages 86-89 - Data and Methods (details 
to come)

● Products will be similar to those on the 
right

● Basis will be 2024 edition Chesapeake 
Bay Program 1-meter Land Use/Land 
Cover Data (reflective of 2021/22 
conditions) 

https://agnr.umd.edu/sites/agnr.umd.edu/files/files/documents/Hughes%20Center/Maryland%20Forest%20Technical%20Study_Use_Final_Web.pdf
https://cicgis.org/portal/apps/storymaps/stories/b519e88ccc8c4c4c8d4c870f64e210ed


Plantable Area Analysis - Goals and Priorities 

● The MFTS analysis sought to identify 
easily planted areas, not all plantable 
areas, which excluded some opportunities

● Definitions and methods used in the MFTS 
were identified through Maryland’s Forest 
Conservation Act and supplemented with 
additional information gathered through 
county forest conservation regulations. 

● What should be the guiding principle 
for the SOCF analysis? 

○ Focus on larger, more easily plantable 
areas, or broader inclusion of all 
plantable spaces?



Plantable Area Analysis - Land Use/Land Cover Review

● Suitable land area: areas of existing low 
vegetation and barren land cover, including 
turf grass and herbaceous cover. 

○ Low Vegetation and Barren (LC) 
○ Turf Grass, Natural Succession (Barren), 

Natural Succession (Herbaceous) (LULC)
● Unsuitable land area: impervious areas, 

including roads and buildings, wetlands, and 
water 

● Other exclusions (based on auxiliary data): 
airports, beaches, ecologically sensitive 
areas, prime agriculture, important bird areas, 
powerlines, railroads, areas with anticipated 
sea level rise, cemeteries, and golf courses

● Which LULC classes should be used to 
define suitable areas based on the 
updated 2024 edition classification? 



Water and Water Margins
10 Tidal Waters 
Lentic

11 Lakes & Reservoirs
12 Riverine Ponds
13 Terrene Ponds

Lotic
14 Streams and Rivers

Water Margins
15 Bare Shore

Development
Impervious

20 Roads
21 Structures
22 Other Impervious (Parking lots, driveways)
23 TC over Roads
24 TC over Structures
25 TC over Other Impervious
31 Extractive Impervious
32 Solar Field Panel Arrays (impervious)

Pervious
26 Tree Canopy over Turf Grass
27 Turf Grass
28 Bare Developed
30 Extractive Barren 
33 Solar Field Barren
34 Solar Field Herbaceous
35 Solar Field Shrubland
36 Suspended Succession Barren
37 Suspended Succession Herbaceous
38 Suspended Succession Shrubland

Forest
Tree Canopy

40 Forest
41 Tree Canopy Other (now Forested Other)

Open Space (temporary)
42 Natural Succession Barren
43 Natural Succession Herbaceous
44 Natural Succession Shrubland
45 Harvested Forest Barren
46 Harvested Forest Herbaceous 

Wetlands
Riverine

50 Riverine Wetlands Barren
51 Riverine Wetlands Herbaceous
52 Riverine Wetlands Shrubland
53 Riverine Wetlands Tree Canopy
54 Riverine Wetlands Forest
55 Riverine Wetlands Harvested Forest

Terrene
60 Terrene Wetlands Barren
61 Terrene Wetlands Herbaceous
62 Terrene Wetlands Shrubland
63 Terrene Wetlands Tree Canopy
64 Terrene Wetlands Forest
65 Terrene Wetlands Harvested Forest

Tidal
70 Tidal Wetlands Barren
71 Tidal Wetlands Herbaceous
72 Tidal Wetlands Shrubland
73 Tidal Wetlands Tree Canopy
74 Tidal Wetlands Forest
75 Tidal Wetlands Harvested Forest

Chesapeake Bay Land Use/Cover Classification (2024 edition, 56 classes)
Agriculture

Productive Lands
80 Cropland Barren 
81 Cropland Herbaceous 
82 Orchards and Vineyards Barren 
83 Orchards and Vineyards Herbaceous 
84 Orchards and Vineyards Shrubland
85 Pasture and Hay Barren
86 Pasture and Hay Herbaceous

Analogous previously used 
classes:
Plantable areas



Potential additional consideration: longevity of tree 
plantings in hypothetical locations

● In addition to identifying areas for tree planting based on land use and ancillary datasets, it may be 
helpful to consider where tree plantings may be most likely to survive for the next several decades

● Potential forest permanence contributors to consider:
○ Whether an area was historically forest
○ Climate-related risks such as temperature shifts, drought, other disturbances

● Are there models already developed for the Chesapeake region that could provide this 
information?



Fragmentation Analysis - CLEAR Methods

● MFTS utilized University of Connecticut’s 
Center for Land Use Education and 
Research (CLEAR) methods for forest 
fragmentation. 

○ Vogt, P., K. Riitters, C. Estrenguil, J. 
Kozak, T. Wade, J. Wickham. 2007. 
Mapping spatial patterns with 
morphological image processing. 
Landscape Ecology 22: 171-177

● Reclassifies input land use/land cover data 
into three categories: 

○ forest features
○ fragmenting features (i.e. residential and 

commercial development, agricultural 
operations, utility corridors)

○ non-fragmenting features (i.e. 
water/wetlands)*

● Are there features we want to consider 
non-fragmenting? 

*MFTS fragmented based on anything not identified as forest, 
as it would have been at least 1-meter distance

https://clear.uconn.edu/projects/landscape/ct-forestfrag/
https://clear.uconn.edu/projects/landscape/ct-forestfrag/


Fragmentation Analysis - CLEAR Methods

● What is an acceptable edge width? UConn assumes 100m generally, used in MFTS 
Image from UConn CLEAR Website: Forest Fragmentation

https://clear.uconn.edu/projects/landscape/ct-forestfrag/


Fragmentation Analysis - Land Use/Land Cover Review

● Land Use/Land Cover Classes Included: 
○ Forest
○ Harvested Forest Barren
○ Harvested Forest Herbaceous
○ Tidal Wetlands Forest
○ Riverine Wetlands Forest
○ Terrene Wetlands Forest

● Tree Canopy outside of forests was NOT 
included: 

○ TC over Impervious (Roads, Structures, 
and Other Impervious)

○ TC over Turf Grass
○ Tree Canopy Other
○ Wetlands Other TC (Tidal, Riverine, 

Terrene)
● Based on updated classification, which 

2024 edition classes should be used? 



Water and Water Margins
10 Tidal Waters 
Lentic

11 Lakes & Reservoirs
12 Riverine Ponds
13 Terrene Ponds

Lotic
14 Streams and Rivers

Water Margins
15 Bare Shore

Development
Impervious

20 Roads
21 Structures
22 Other Impervious (Parking lots, driveways)
23 TC over Roads
24 TC over Structures
25 TC over Other Impervious
31 Extractive Impervious
32 Solar Field Panel Arrays (impervious)

Pervious
26 Tree Canopy over Turf Grass
27 Turf Grass
28 Bare Developed
30 Extractive Barren 
33 Solar Field Barren
34 Solar Field Herbaceous
35 Solar Field Shrubland
36 Suspended Succession Barren
37 Suspended Succession Herbaceous
38 Suspended Succession Shrubland

Forest
Tree Canopy

40 Forest
41 Tree Canopy Other (now Forested Other)

Open Space (temporary)
42 Natural Succession Barren
43 Natural Succession Herbaceous
44 Natural Succession Shrubland
45 Harvested Forest Barren
46 Harvested Forest Herbaceous 

Wetlands
Riverine

50 Riverine Wetlands Barren
51 Riverine Wetlands Herbaceous
52 Riverine Wetlands Shrubland
53 Riverine Wetlands Tree Canopy
54 Riverine Wetlands Forest
55 Riverine Wetlands Harvested Forest

Terrene
60 Terrene Wetlands Barren
61 Terrene Wetlands Herbaceous
62 Terrene Wetlands Shrubland
63 Terrene Wetlands Tree Canopy
64 Terrene Wetlands Forest
65 Terrene Wetlands Harvested Forest

Tidal
70 Tidal Wetlands Barren
71 Tidal Wetlands Herbaceous
72 Tidal Wetlands Shrubland
73 Tidal Wetlands Tree Canopy
74 Tidal Wetlands Forest
75 Tidal Wetlands Harvested Forest

Chesapeake Bay Land Use/Cover Classification (2024 edition, 56 classes)
Agriculture

Productive Lands
80 Cropland Barren 
81 Cropland Herbaceous 
82 Orchards and Vineyards Barren 
83 Orchards and Vineyards Herbaceous 
84 Orchards and Vineyards Shrubland
85 Pasture and Hay Barren
86 Pasture and Hay Herbaceous

Analogous classes 
previously included in forest 
patch designation



Updated Methodology Options

Landscapemetrics

● Widely cited R package that identifies similar 
features, e.g. core and edge areas, based on 
user-specified methods and parameters

● Includes built-in tools for additional class-, patch-, 
and landscape-level metrics

MSPA (Morphological Spatial Pattern Analysis)

● Newer version of CLEAR tool that can be run using 
ArcGIS, QGIS, or R

● Includes capability for additional landscape features

Key Advantages:

● Both tools provide increased scalability and/or more 
robust outputs compared to original CLEAR tool

● Use of updated software platforms provides simpler 
integration into subsequent analysis workflows

Output overview from MSPA guide



Additional Methodology Options - graph network

● Generates a network of connections and 
interactions between patches

● Can provide additional information about 
landscape connectivity and relative 
importance of patches

● Example metrics: patch density, number of 
linkages, centrality to other patches

● Would this type of additional 
connectivity information be helpful to 
users of this analysis?

Example graph network from Kupfer, 2012


