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Study Area: New York Coastal Counties



STUDY OBJECTIVE

Objective
Assemble existing parcel data from 

coastal counties of New York State 
that will be used by Long Island 

Sound Study (LISS) and New York 
Department of Environmental 

Conservation (NYSDEC) in 
conservation of the most 

significant remaining unprotected 
and undeveloped parcels.

1. Compile Geographic 
Information System (GIS) 
database on LIS coastal parcels 
for NY counties (primary data); 

2. Compile GIS database on LIS 
Stewardship areas, coastline, 
tidal and freshwater wetlands, 
hydrologic network, main 
roads, public lands (secondary 
data). 

3. Develop GIS-based 
methodology for 
categorization of undeveloped 
parcels according to their 
conservation values. 

 Task



Coastal boundary (NYSDEC) and towns in NY and CT



GIS database on LIS coastal parcels for NY counties 
(primary data)

Categories

Database

Data Sources

• To identify undeveloped parcels using property class codes associated with 
parcel records. 

• To identify quality of the GIS data and associated database that in turn will 
affect the quality of the final assessment product. 

• To ensure the quality of parcel data and create comprehensive data 
documentation. 

• New York State Office of Real Property Services (NYSORPS)

• NY state counties (under license agreement with NYSDEC and willing to 
share data)

• Regional non-profit organizations (TNC, North Shore Alliance )

• Vacant
• Conservation easements
• Agriculture



Parcel Data Structure

property class code



COMMON ERRORS WITH PROPERTY DATA

Blue point is a centroid of the property with Property 
Class code = 0. Small dark red points on the top of 
roofs of houses are specific tax map units containing 
Property Class code = 411. White lines are property 
boundaries.

Points are centroids of property with 
Property Class code = 0



An example of the centroid (blue point) with 
Property Class code = 0. Surrounding 
centroids in red color have Property Class = 210 

Results of editing when parcel data were 
checked using orthophotography; the 
number of parcel data with Property Class = 
0 reduced from 331 to 67.

COMMON ERRORS WITH PROPERTY DATA



Vacant parcels with erroneous 
large areas (2599 – 9983 acres). 
See cars on highway for scale.

Verified vacant parcel 

False vacant parcel

COMMON ERRORS WITH PROPERTY DATA



Underwater property

Stevenson (1914) mentioned 1894 official document stating that “… charter of the City of New York 
grants to the city land under water embraced by projected streets in public use or which may hereafter be 
opened for public use. … It has also been claimed that certain colonial charters vested the title of lands 
under water within their boundaries in the towns or cities to which they were granted to the exclusion of 
any title in the state.”

Bronx



A. Nassau County web-based 
Tax  Mapping Interface

B. Manually digitized vacant parcel

DIGITIZING UNAVAILABLE DATA

Terms and Conditions of Use

The public information contained herein is furnished as a public service by Nassau County. 
Nassau County makes no warranties, expressed or implied, concerning the accuracy, 
completeness, reliability, or suitability for the use of this information. Furthermore, Nassau 
County assumes no liability associated with the use or misuse of such information. 



 Identification of the secondary data will affect the final classification of 

undeveloped parcels according to conservation needs. 

 The presence or absence of one or more secondary data will raise or lower 

the significance of conservation need.

 The proximity to the feature is a physical measure of the variable significance 

in the prioritization process.

Natural Features (secondary data):



Secondary Data:

DATASET: SOURCE:

LIS Stewardship Areas LISS

public lands NYSDEC, RPA

waterfronts USGS

wetlands FWS, NYSDEC

hydrologic network (streams) USGS

waterbodies (lakes, ponds)     USGS

roads NYSDOT

coastline NOAA

Natural Features (secondary data):



Prioritization of Parcel Data According to their 
Conservation Value:

Evaluation Criteria: primary data (parcels), secondary data (natural features)

Variables (attributes): areas, proximities (distances)

Criteria Weights: secondary data (natural features) spatial matrix with weights

Normalization of Variables; assigning Weights; calculating a Decision Score

Sensitivity Analysis & Field Verification: “how property selections are affected by changes 
in weights?” & “which modeling scenario is better?”

Recommendation: evaluating results of sensitivity analysis and field verification; 
assessment of alternative weights.



Criteria Weights

DATASET: Criteria Weight (examples)

• LIS Stewardship Areas 8
• public areas 3
• coastline 8
• wetlands 4
• hydrologic network (streams) 2
• waterbodies (lakes, ponds) 3
• primary roads 2
• areas of vacant parcels 8



Normalization of Criteria Scores and Calculation of Decision Score

Vacant Parcel 
ID

Criterium j Criterium j
(normalized score)

Weight j Decision Score  (D) = 
Σ (Criterium j * Weight j )

1 0 0 3 0

… 500 1 3 3

… 12 0.024 3 0.07

i 34 0.068 3 0.2

Normalization:    

Linear scale (range from 0 – 1): 

Example: X ij =  X ij / X j max OR X ij = X j min / X ij

Decision Score:

D i = Σ j (Criterium j * Weight j )

NOTE: Areas are normalized by MAX and Proximities (distances) by MIN



Normalization by maximum

Areas are normalized by maximum. For example, after GIS analysis area range 
(in acres) is 5 – 1255 acres. In this case, parcel with area = 5 acres will receive 
normalized value = 5 / 1255 = 0.00398; parcel with maximum area of 1255 will 
receive normalized value = 1255 / 1255 = 1. Therefore, while selecting priorities, 
parcel with largest area will receive the maximum score. 

Normalization by minimum

Distances are normalized by minimum. For example, after GIS analysis 
distances from parcels to wetlands range from 1 – 7751 meters. In this case, 
parcel that has minimum distance of 1 meter will receive normalized value = 1 / 
1 = 1; parcel with larger distance will receive normalized value = 1 / 7751 = 
0.000129. Therefore, while selecting priorities, parcel with shortest distance will 
receive the maximum score.

Normalization of Criteria Scores: examples



Variables/
Scenarios

Influence 
by
size 
(price)

Proximity 
to natural 
features

Coastal
proximity

Protection
by the 
government

Influence by 
transport
(accessibility)

Protecting 
large areas 
close to the 
coast

Area 8                                                                                                                            3 1 1 1 8

Coastline 1                                                  3 8 1 1 8

Wetlands 1 8 1 1 1 3

Streams 1 8 1 1 1 3

Lakes 1 8 1 1 1 3

Public 1 3 1 8 8 3

Stewardship 1 3 1 8 1 3

Roads 1 3 1 1 8 3

Scenarios for assigning priority values to vacant parcels 
in the decision-making process



Variables/
Scenarios

Considering 
mostly 
natural 
features and 
size

Influence by 
waterbodies

Considering 
recreational 
activities

Area 8 4 8

Coastline 4 8 8

Wetlands 4 8 3

Streams 4 4 3

Lakes 4 8 3

Public 1 3 8

Stewardship 1 3 8

Roads 1 3 8

Scenarios for assigning priority values to vacant parcels 
in the decision-making process



GIS Analysis

1. Update areas 
2. Correct topological and geometrical errors in data
3. Verification of property classes
4. Digitizing data
5. Merging data and updating attribute table records
6. Creating automated script (AML) to calculate proximities and create output 

file for further calculations

Property

Coastline
Shortest distances

Lake



Output from GIS Analasys (proximities and area)

Normalized data

Decision making tool

Framework of analysis and decision making



GIS Analysis: Selection of specific variable and number 
of records



GIS Analysis: Visualizing (red color) selected vacant 
properties according to variable and number of records



GIS Analysis: Closer examination



Sensitivity Analysis: Frequency Based



Sensitivity Analysis: Position (place) & Probability based

Position score

Position & Probability



Analysis of patterns of coastal vacant parcels shows a potential “clustering 
pattern” when several identified vacant parcels either share common boundary or 
are located within very short distance (30 – 300 feet).

Alternative management approach: clusters



 Currently, more than 700 coastal land parcels available for 
conservation in New York area within Long Island Sound were
identified and prioritized on the basis of selected spatial criteria.

 Alternative management approach can be based on considering
clusters of vacant land instead of separate land parcels. 

 Conducted study showed that successful application of presented
methodology requires: 
1. Identifying conservation goals and translating them into GIS 

language using spatial variables from multi-criteria GIS model. 

2. Free access to the parcel data from coastal communities; 

3. Interaction between state and local conservation partners; 

CONCLUSIONS:
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