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Land Cover vs. Land Use

• Land cover
– The physical state of the landscape
– i.e. water, bare soil, grass, tree canopy, impervious surface

• Land use
– How the land is used
– High density residential, golf course, pasture

• All communities use land use 
• Increasing number of communities use land cover
• Land cover is a complementary dataset to land use
• Most communities with a digital parcel base have the 

land use attribute as part of their database, the rarely 
know the land cover on that parcel.
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What’s happening on this land???
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Overview of Presentation

• Land Use/Land Cover (LULC) datasets in 
MA

• Use of LULC data in MA
• Need for update and user input into new 

product
• Why semi-automated update
• Data creation process
• Identification of new areas of development
• Other places where this has been used
• Challenges
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LULC Datasets in MA
Past and Current Holdings

• LULC is a key layer in the MassGIS data 
offerings

• Iterations of this layer going back 30 years
• Most recent LU data created by Univ. of 

Massachusetts in 1999 from 1:25,000 scale 
from scanned imagery not available to the 
state for easy use

• 2005 imagery used for the update of the 
most current land use

• Other land use products used by state 
include impervious dataset from 2005 
imagery

• Land Use/Land Cover (LULC) 
datasets in MA

• Use of LULC data in MA
• Need for update and user input into new product
• Why semi-automated update
• Data creation process
• Identification of new areas of development
• Challenges
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Use of LULC data in MA

• Land use data used by most 
agencies in MA:
– State agencies
– Regional agencies
– Local agencies

• Broad user community includes:
– Land use planners
– Natural resource specialists
– Environmental regulators
– Policy analysts
– Real estate professionals
– Transportation planners

• Land Use/Land Cover (LULC) datasets in MA

• Use of LULC data in MA
• Need for update and user input into new 

product
• Why semi-automated update
• Data creation process
• Identification of new areas of development
• Challenges
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Some applications of LULC Data
Using impervious data for wind turbine siting

• Land Use/Land Cover (LULC) datasets in MA

• Use of LULC data in MA
• Need for update and user input into new product
• Why semi-automated update
• Data creation process
• Identification of new areas of development
• Challenges

1. mask roads
2. overlay with parcels to identify
impervious residential based on 
assessor use code
3. buffer 1000’ for noise 
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Broadband Access Study
Using LULC to determine who has access to broadband
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Need for Update
• Land Use/Land Cover (LULC) datasets in MA
• Use of LULC data in MA

• Need for update and user input 
into new product

• Why semi-automated update
• Data creation process
• Identification of new areas of development
• Challenges
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Need for Update
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Need for Update



© 2008, The Sanborn Map Company, Inc. Privileged and confidential information.
Distribution or copying prohibited unless approved in writing. 12

Need for Update
• Land Use/Land Cover (LULC) datasets in MA
• Use of LULC data in MA

• Need for update and process
• Why semi-automated update
• Data creation process
• Identification of new areas of development
• Challenges

• Produce statewide data derived from and 
consistent with current orthophoto base

• Need for backwards compatibility with the 
classification scheme – similar classification 
scheme and using 1999 land use as a guide 
where areas have not changed

• Needs established based on input from 
stakeholders

• Sanborn was doing a semi-automated product 
for the neighboring State of Rhode Island that 
users in MA had seen and wanted to use
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Classification Scheme

• Use of existing McConnell 
classification with some 
modifications
• Similar to an Anderson 
Level II and Level III hybrid 
classification scheme
• Purpose was to maintain 
backward compatibility of 
the data
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Why semi-automated?
• Land Use/Land Cover (LULC) datasets in MA
• Use of LULC data in MA
• Need for update and process

• Why semi-automated update
• Data creation process

– Process and production
– Incorporation of ancillary data
– QA/QC

• Identification of new areas of development
• Challenges

• Economic
• Timely
• More detailed
• Using consistent methodology
• Easy to update due to automated methodology and low cost
• Leverage GIS investment in datasets such as

– Ortho imagery
– Impervious data
– Parcels
– Existing land uses, and 
– Other ancillary data such as roads, hydrography, institutional 

buildings, public buildings, etc.
• Leverage off new technologies of automated image 

classification, image segmentation, and GIS modeling to 
improve land use mapping process.

• Retain the photo interpreters for manual review and quality 
control of final product.
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Data Creation Process

Step 1: Create 
impervious/prepare existing 

impervious

Step 2: Label impervious data

Step 1: Create impervious/prepare 
existing impervious

Step 2: Label impervious data

Step 3:  Buffer impervious

Step 3:  Buffer impervious

Step 4:  Pervious 
Classification

Step 4:  Pervious Classification

Step 5:  Secondary Buffer

Step 5: Secondary Buffer
Step 6:  Manual Review / QC

Step 6:  Manual Review / QC
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Other Elements of the Process

• Elimination of polygons below the minimum 
mapping unit

• Smoothing and generalization
• Growing land use polygons to road centerlines
• Flagging potentially confused calls
• Incorporating rails, water, wetlands with special 

rules
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Final Cleanup and QC

• 70% of the map is decent with automated methods
– The rest needs some clean up

• Done by expert photo interpreters
• Full review 
• Cleanup edges, misclassification as necessary
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Use of Ancillary Data 

• Parcels
• Assessment data
• Wetlands
• Roads
• Rails
• Warren Group points
• Dunn and Brad Street data
• Location of schools, land fills, recreation facilities, 

institutions, government buildings, etc.



© 2008, The Sanborn Map Company, Inc. Privileged and confidential information.
Distribution or copying prohibited unless approved in writing. 20

Final Map
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Change Identification
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Other Examples

• State of Rhode Island
• State of Delaware
• Anne Arundel County 

– Original 2004
– Updated 2008
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Challenges and Benefits
• Challenges:

– Use of ancillary data
– Residential densities
– Multifamily LU class
– MA QC couldn’t keep up with rate of production
– Discerning commercial/industrial and 

commercial/multifamily
• Benefits

– Lower cost
– Faster
– More consistent
– Often more accurate: incorporates ancillary data well
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What’s happening on this land?
It’s a beagle farm!
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Contact

Questions?

Contacts:

Andrew Brenner
abrenner@sanborn.com

Christian Jacqz – MassGIS 
Director 

Christian.Jacqz@state.ma.us
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