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One of the biggest challenges facing GIS profes-
sionals today is keeping up with the change in 
GIS technology. The change, as the saying goes, 
“is the only constant” and I would have an eas-
ier time accepting this fact if it was not at a blis-
tering pace. (Have you been to Google Mars, 
yet? See what I mean!) Everyday I filter through 
a barrage of GIS news to select material I con-
sider useful and relevant. But I still have this 
nagging thought: Am I doing enough to keep 
up?  
 

So allow me to lend my bias and suggest one 
way to keep up with the change: Come to our 
Spring LIGIS on May 9th. Although we meet only 
twice a year, I firmly believe belonging to and 
participating in LIGIS is one of the best ways to 
keep up. At LIGIS meetings I not only take ad-
vantage of learning how other GIS professionals 
solve GIS challenges, but I also enjoy time with 
other professionals who are eager to share 
their latest stories. And whether these stories 
be tales of whoa or declarations of triumph, I 
will have learned something from them. 
 

Returning to the LIGIS line-up is Bill Blanchard. 
You may recall Bill presents ‘Short Takes’ for 
us, an informative presentation on the latest 
GIS tools available at no or low cost. This time 
Bill will present Google’s Sketchup tool. He will 
demonstrate how to model a local Long Island 
facility and import that model into Google Earth 
for viewing. 
 

We will also have Dewberry (FEMA’s consultant 
for the LiDAR project) on hand to inform us of 
the new digital elevation data we’ll be receiving 
shortly from FEMA. They’ll talk about their part 
in the QA/QC process and describe the data in 
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You need to propose a location for a landfill, but there are legal restrictions, 
groundwater and surface water issues, soil types, and accessibility con-
cerns to take into consideration.  Perhaps you study phosphate contamina-
tion in a large water body.  The contamination could come from waste water 
treatment plants, chicken farms, or leaky septic tanks.  How do you figure 
out where to sample within the water body to consider all the variables?  
You want to release carefully cultivated endangered animals into a natural 
habitat in which they can survive on their own.  You need to look at what 
type of vegetation the animal likes, what predators may prey on it, good 
sources of water, and climate all together in order to find the best new 
home for the creatures. 

These situations are examples of the types of questions many of us deal 
with in the work place every day.  Geospatial questions with multiple vari-
ables impacting the answer.  Questions of this nature can be difficult to 
deal with in a quantitative way so the answer has validity and meaning.  In 
order to be successful, determining a system to deal with many coverages 
FIGURE 1                of different types 

is important.  
Data may be in 
raster or vector 
format, varying 
projections, have 
different levels of 
accuracy and 
comp le teness .  
Suitability analy-
sis is the answer 
to how to solve 
these types of 
problems system-
atically.  In the 
following exam-
ple, I will demon-
strate the tech-
nique of suitabil-
ity analysis in a 
GIS setting to 
solve the ques-
tion of how to find 
dinosaur fossils in 
a particular geo-
logic formation in 
Montana.  This is 
only one example 

(Continued on page 3) 
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SUITABILITY ANALYSIS:  SOLVING YOUR 
PROBLEMS SYSTEMATICALLY WITH GIS 
Kathryn B. Oheim, Suffolk County Department of Planning 
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Please contact Fred Mushake at 
fmmushac@gw.dec.state.state.ny.us or call 
(631)444-0465 for more information or visit 
www.LIGIS.org. 

GEO-REFERENCED TIDAL WETLANDS 
MAPS AND SHAPEFILES 

Fred Mushacke, Marine Biologist 

New York State Department of Environmental Conservation 

 
This month, all of the 1974 tidal wetlands mylar inventory maps 
(approximately 800) will be available online and geo-referenced.  
Also included will be the five associated indexes and wetlands 
boundary shapefiles. The maps and indexes are in *.tiff format and 
were geo-referenced in ArcGIS 9.1. 

This project has been in progress for several years. You may recall, 
thanks to the efforts of Vinny Lautato of the Suffolk County Water 
Authority, Amy Hapeman and yours truly (New York State Conserva-
tion Department), that about two years ago the 1974 tidal wetlands 
inventory mylar maps were posted online on the LIGIS website.  The 
previous maps were not geo-referenced, although the Suffolk County 
maps were rough registered.   

The inventory maps were originally developed in 1975 from 1974 
aerial infrared (IR) photos.  The IR photos were acquired for the iden-
tification and classification of tidal wetlands in response to the need 
to protect and preserve tidal wetlands in New York State’s marine 
district from traditional filling and building activities.  The marine dis-
trict spans from the Tappan Zee Bridge to the southern tip of Staten 
Island and east to the twin forks, including Fishers Island.  Tidal wet-
lands provide many benefits to terrestrial and marine ecosystems, 
including: marine food production, wildlife habitat, flood, hurricane 
and storm control, absorption of silts, chemicals and organic materi-
als. They serve as educational tools and are aesthetically pleasing.  
The mapping gave our regulatory and inventory branches a baseline 
from which to work.  Based on recent trends, the regulatory program 
has been highly successful in protecting tidal wetlands and their as-
sociated benefits. There have been no losses of tidal wetlands due 
to traditional fill and build activities, however, losses are still occur-
ring.  A visit to the New York State Department of Environmental Con-
servation’s website,  

http://www.dec.state.ny.us/website/dfwmr/marine/wetlands/index.html 

can help explain potential causes and the extent of this phenome-
non. 

The aerial IRs, the source of the tidal wetland maps, were acquired 
during low tides, at the height of the marsh growing season (August-
October) and at a high resolution altitude of 6,000 ft. for a scale of 
1:12,000.   The original size of the mylar maps are approximately 
42” X 42” and have a scale of 1”=2,000’. The maps are geo-
referenced in UTM NAD 83.  More information is available in the 
metadata.  While these maps represent the official tidal wetlands 
inventory, the digital geo-referenced rasters and shapefiles are not 
survey quality. They are considered draft and are provided for refer-
ence purposes only.  They should be used only as an indicator of the 
existence of tidal wetlands and a permit should be sought if there 
are any questions or doubts. 

 

more detail for us so we’ll have a better idea 
of what we’ll be getting. 
 

And what would a LIGIS meeting be without 
an ESRI breakout session in the afternoon. 
To help you keep up with the ESRI world, rep-
resentatives from ESRI’s Philadelphia office 
will be on hand to give an overview of ArcGIS 
Server, Image Server and Advanced Server 
9.2. Take this opportunity to corner a live, in-
person, ESRI tech rep for serious Q&A on 
their latest release! 
 

One last note, I want to thank the LIGIS Steer-
ing Committee and you, the membership, for 
supporting me as your LIGIS Chairperson 
over the last four years. It has been one of 
the best professional experiences I have had 
the honor to fulfill and I will always remember 
it as a favorable period in my career. I will of 
course continue to serve on the LIGIS Steer-
ing Committee and look forward to support-
ing our new Chairperson, Michael Naughton 
from the Town of Huntington. Michael brings 
with him many years of professional GIS ex-
perience and has served on the LIGIS Steer-
ing Committee for 7 years. I hope you’ll con-
tinue to support Michael as you did me. Rest 
assured the future of LIGIS is in good hands!  
 

Hope to see you May 9th. 
 

Sincerely, 
Jim 

“Chairperson Letter” (Continued from page 1) 
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BROOKHAVEN NATIONAL 

LABORATORY INTRODUCES 

GREEN INSTITUTE OPEN SPACEGREEN INSTITUTE OPEN SPACE  

STEWARDSHIP PROGRAMSTEWARDSHIP PROGRAM  
Mary Daum, Mel Morris and Diane Greenberg 

 

This fall, twenty-eight teachers from eleven Suffolk County school 
districts launched a new program called the GREEN Institute Open 
Space Stewardship Program in their schools. GREEN stands for 
“Gaining Research Experience in the Environment.” This new pro-
gram, initiated by the U.S. Department of Energy’s Office of Educa-
tional Programs at Brookhaven National Laboratory (BNL), aims to 
foster partnerships between schools and land stewards in their local 
communities. Students in grades K through 12 perform environ-
mental research on undeveloped land owned either by a public or 
private agency.  

Melvyn Morris, an educational administrator at BNL’s Office of Edu-
cational Programs, explains, “This program will benefit land stewards 
in the management of their property and help students to learn 
about the scientific process through working with real-life data in the 
field. Ideally, the program will promote scientific literacy and encour-
age students to consider careers in science and technology. Further, 
it should foster a sense of civic responsibility and respect for open 
space property with those participating students.”  

Three teachers who attended BNL’s six-week summer Laboratory 
Science Teacher Professional Development Program – Amy Meyer 
from William Floyd High School in Mastic Beach, Laura Opitz from 
North Country Middle School in Miller Place, and Ivan Suarez from 
Longwood High School in Middle Island – taught the basic protocols 
of water and soil testing to 25 other teachers in a one-week Open 
Space Stewardship training program by BNL in July of 2006. Jennifer 
Higbie, a GIS environmental analyst at BNL, taught a workshop intro-
ducing the teachers to geographic information systems and how to 
use GIS to display and analyze data collected with GPS. Michelle 
Miller, a 5th grade teacher from Eugene Auer Elementary School in 
Middle Country, taught the basics of using GPS units and had the 
teachers do a geocaching activity.  

The school districts represented at the one-week workshop were: 
East Hampton, Middle Country, Longwood, Mount Sinai, Miller Place, 
Patchogue-Medford, Riverhead, Sachem, Shoreham-Wading River, 
Southampton, and William Floyd. Three land stewards also partici-
pated in the one-week program: the Town of Brookhaven, the Suffolk 
County Parks Department, and the U.S. Fish & Wildlife Service. 

Students in the GREEN Institute Open Space Stewardship Program 
use GPS and GIS as they collect and analyze environmental data on 
the open space property that their schools “adopt.”  The data, col-
lected by the students, are then entered into a database maintained 

(Continued on page 5) 

 

 

 

of how to use this technique; the applications 
are countless. 

The Two Medicine Formation in north-central 
Montana is a beautiful grassy land of rolling 
hills situated in the shadow of the Rocky Moun-
tains.  Today it is a largely unpopulated region 
where ranchers run cattle on large tracts of 
land and occasionally grow wheat.  75 million 
years ago, it was the stomping ground for dino-
saurs and other prehistoric animals whose rem-
nants can be found as fossils on the weather-
ing surface of the formation.  Traditionally, fos-
sils are found by wandering randomly or sys-
tematically throughout a formation with head 
down.  I wanted to see if fossil distribution and 
likelihood could be predicted using GIS before 
heading to the field in order to streamline this 
process and save precious time and money.   

“Suitability Analysis” (Continued from page 1) 

(Continued on page 4) FIGURE 2 
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Several variables of both ancient and modern natures impact finding 
fossils.  Ancient variables include geology and stratigraphy, or the fine-
scaled geologic bedding within the formation.  Modern variables in-
clude vegetation coverage, because bones cannot be seen when 
plants are growing on or through them, and accessibility.  Digitally, this 
data was represented in several different formats.  Regional geology 
was obtained from the United States Geologic Survey in vector format 
with projection of Clark 1866 Transverse Mercator, and the Montana 
Bureau of Mining and Geology in vector format with projection of Clark 
1866 UTM Zone 12N.  The formation is approximately flat-lying, so 
stratigraphy could be estimated using elevation.  A DEM (digital eleva-
tion model) of 30 meter resolution was obtained from the National Ele-
vation Dataset in raster format in projection GCS North America 1983 
projection.  Vegetation coverage was obtained from the United States 
Geological Survey Seamless data distribution website in 30 meter reso-
lution raster format with GCS North America 1983 projection.  And fi-
nally, ease of accessibility was determined by distance from roads.  
Road coverage was obtained from the Montana State Library system in 
vector format with Montana State Plane projection.  I created a multi-
ple ring buffer around the lines at half mile intervals. 

Once the data was gathered, processing was necessary to allow for 
analysis.  All data needed to be in the same format and projection for 
maximum accuracy.  Raster format is the best for multi-variate analy-
sis.  Therefore, all data were converted to rasters at 30 meter resolu-
tion since all the pre-existing rasters where at 30 meter resolution.  
Then I projected the data to Montana State Plane.  I chose this projec-
tion because horizontal coordinates are in meters and not degrees, 
allowing for ease in surface analysis (such as slope calculation) if I 
chose to do any. 

With data in a homogenous format, it is nearly ready for analysis.  
Analysis is done using the Spatial Analyst Extension.  In the raster caL-
culator, basic or weighted addition is used to combine the data layers  

Table 1: Reclassification of Data 

      “Suitability Analysis” (Continued from page 3) 

 

Variable Old Value 
New 

Value 
Geology Two Medicine Formation 4 

  All other formations NoData 

Elevation/Stratigraphy 1400-1500 meters 4 

  1300-1400 meters 3 

  1200-1300 meters 2 
  1100-1200 meters 1 

Vegetation Herbaceous grassland 4 

  Hay/feed land 3 

  Fallow grazing land 2 

  Small crops 1 

Distance from roads 0-0.5 miles 4 

  0.5-1.0 miles 3 

  1.0-1.5 miles 2 

  1.5-2.0 miles 1 

to create one suitability surface which in this 
case showed areas likely (or unlikely) to contain 
fossils.  However, in order to perform addition, 
all data had to be converted to numbers.  The 
Spatial Analyst Extension has a function called 
Reclassify.  Using this tool, I reclassified each 
data layer so that each attribute reflect desir-
ability on a scale from 1 to 4 with 4 equaling 
most desirable (see table 1).  Desirability was 
determined from a mix of field work and litera-
ture study on what attributes influence fossili-
zation and how in general and for this particu-
lar formation. 

Upon completion of data reclassification analy-
sis can begin.  Using the raster calculator all 
data layers were added together.  I used a 
weighted formula so that more accurate data 
had more influence on the resulting suitability 
surface.  The suitability surface was a geospa-
tial representation of the geologic formation 
with scores showing lowest to highest desirabil-
ity for finding fossils (high score equaling higher 
desirability) (figure 1). 

Through field work and statistical evaluation, I 
was able to determine if suitability analysis 
worked for finding fossils.  Field work involved 3 
weeks in Montana systematically searching 
random parcels of State Land and noting fossil 
location with a GPS.  Field work also pointed to 
refinements the model could benefit from.   

Fossil density per score was found in the GIS 
upon return from the field.  The densities were 
plotted and statistically analyzed.  Resolution 
was limited to equal areas of land representing 
the lowest, middle, and highest scores (see 
figure 2).  Actual fossil densities in these zones 
correlated to predicted likelihood, confirming 
the accuracy of the model.  With refinements 
and repeated field work, the resolution of the 
model was able to be increased and fossil dis-
tribution more accurately modeled. 

Suitability analysis worked in this example to 
answer a question with many influential vari-
ables.  It can be applied to other problems as 
well.  The techniques described above are just 
one method of suitability analysis.  Many phi-
losophies on suitability techniques, data ma-
nipulation, attribute ranking, formula weighting, 
and suitability analysis can be found.  In the 
end, investing the effort to find a technique 
that works for you can save time and money 
and greatly enhance the quality of your final 
product. 

For more information or for a complete list of 
further readings and examples.contact Kathryn 
at kathryn.oheim@suffolkcountyny.gov. 

Spring 2007Spring 2007Spring 2007   
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by Brookhaven’s Office of Educational Programs. This stu-
dent data can then be used, not only in their own research 
projects, but also by scientists and government agencies for 
research and land-use planning. The teachers in each 
school are developing activities to integrate basic sampling 
protocols, GPS and GIS into their own curriculum.  

As the program has grown this year partnerships have been 
developed with SUNY Stony Brook through the Geosciences 
Department as partners in an NSF Geosciences grant as 
well as the Center for Excellence and Innovation in Educa-
tion, Cornell Cooperative Extension Center in Riverhead, the 
Towns of Brookhaven, Southampton and East Hampton, and 
various other county and state agencies. 

The GREEN Institute Open Space Stewardship Program is 
not limited to science teachers. There are opportunities for 
interdisciplinary studies on open lands, involving literature, 
poetry, photography, art, history, and adopt-a-tree programs. 
Among the properties that are sites of the Open Space Stew-
ardship Program are Warbler Woods Preserve in Yaphank, 
Carman’s River, Miller Place Pond, the salt marshes in 
Mount Sinai Harbor, Wertheim Preserve in Shirley, Swan 
Lake in Patchogue 

Some examples of student activities this year include: 

• ·A third grade teacher from Patchogue Medford 
had students write Haiku poems about their 
experiences as they collected data from Swan 
Pond in Patchogue.  

• ·Students in a Patchogue-Medford high school 
research class, working with the Town of Brook-
haven, made a presentation to the town board 
to rezone an 82- acre parcel of town land to 
preservation status, which can now be used by 
the students in Patchogue. 

• ·A 5th grade teacher in Middle County had stu-
dents write essays about their field experiences 
following a reading of some of Thoreau’s writ-
ings. 

• ·As a result of Open Space Stewardship Pro-
gram, several schools have created new envi-
ronmental electives, environmental clubs, and 
AP environmental Science courses. 

A celebration of the first year of this program , showcasing 
the students’ work, will be held at BNL May 24, 2007 from 
6:00pm to 8:30pm. If you are interested in attending this 
event, or if you would like additional information about be-
coming a part of the Open Space Stewardship Program 
please contact Mel Morris at 631-344-5963. 

You may also visit our new website at www.greenossp.org  

       “Green Institute” (Continued from page 3) 
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DID YOU KNOW THAT….. 
you can view Pictometry’s oblique aerial images for 
Long Island on Microsoft’s “Live Search” website?  
Search for a business, a category, an address, city 
or landmark, zoom in, and switch from map view to 
‘Bird’s Eye View”. 

http://local.live.com/ 

DO YOU KNOW WHAT…. 
color Infrared (CIR) Imagery is?  Color Infrared (CIR) 
imagery is a "false color" film type which senses infor-
mation in the green, red, and near-infrared portions of 
the spectrum. On CIR imagery, near-infrared will ap-
pear as red; red will show as green; and green as 
blue. Blue is not detected. Commonly used for vegeta-
tive mapping, natural resource assessment, and envi-
ronmental analysis. CIR depicts health of vegetation, 
soil moisture, and other environmental factors.  As 
part of the New York State’s Orthoimagery program, 

Suffolk County’s Annual Lot for 2007 will include 6” 
resolution Natural Color and Color Infrared Imagery. 
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 The coordinating committee members represent the principal agencies and organizations within LIGIS as a whole. 

THE COORDINATORS ARE:  

CONGRATULATIONS TO OUR NEW LIGIS CHAIRPERSON, MICHAEL NAUGHTON 

and TO OUR NEW STEERING COMMITTEE MEMBERS, M. ROSS BALDWIN & LAURA FEITNER 



Users Group Meeting 
Wednesday, May 9th 

Brookhaven National Laboratory, Upton, New York  

AGENDA  

9:00 – 9:45  
   Registration and Networking 
 Please sign in 
  
9:45 – 10:00  
   Introduction and Opening Remarks –  
 Jim Daly , Former LIGIS Chairperson and Michael Naughton, new LIGIS Chairperson 
  
10:00 – 11:00 
   FEMA LIDAR Acquisition in Suffolk County  

 
The presentation will describe the LiDAR acquisition process, QA/QC procedures 
and results of FEMA's acquisition of high accuracy elevation data in Suffolk County. 

Presented by Milver Valenzuela, Dewberry  

  
11:00 – 12:00  
   GIS Short Takes – Google Earth and Google SketchUp tool. 

 
Presentation on how to model a local Long Island  facility and import that model 
into Google Earth for viewing. 

Presented by Bill Blanchard, Greenman-Pederson  
  
12:00 – 1:15  
   Lunch  Break 
  
1:15 – 3:00  
   Break-out Session: ESRI’s ArcGIS Server , Image Server and Advanced Server 9.2 

 
See what’s new with ESRI products. 

Presented by Matt Martini, ESRI. 
  

FOR INFORMATION ON LIGIS, GIS EVENTS AND GIS INFORATION: 

Subscribe to the LIGIS list server. Send an email to majordomo@ligis.org with "subscribe ligis-list" (no 
quotes) in the body of the message (not the subject) from the address you wish to receive the list.  You 
will then receive a confirmation email which will have instructions on how to confirm your subscription. 
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