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Introduction 

Under the Coastal Resilience Program, Columbia students classified and performed trends analysis of 

certain tidal wetland areas of interest (AOI} along Long Island's south shore. 

The Coastal Resilience program was conceived to help "local decision makers visualize the likely impacts 

of Sea Level Rise (SLR) and to assess management options for reducing coastal losses to natural and human 

communities". Tidal wetlands are the ramparts of the upland human community and the adjacent area, because 

of this; they are one of the first indicators of the affects of SLR and other human borne and natural impacts. While 

protecting the uplands and the communities involved, tidal wetlands also provide benefits of marine food 

production to marine and avian communities absorb nutrients and provide marine and avian habitat. 

In the past, tidal wetland benefits were poorly understood; as a result these wetlands suffered extensive 

losses in New York's marine district. During the seventies however, rules and regulations (ie. Article 25, Part 661) 

were enacted to protect and preserve tidal wetlands and their associated benefits. While these rules and 

regulations have prevented direct "filling and building" activities, recent tidal wetlands trends conducted by the 

NYS Department of Environmental Conservation (DEC) and the Nature Conservancy (TNC} indicate considerable 

losses and that these losses may be a result of sea level rise(SLR) or other human and natural impacts acting 

independently or synergistically. 

Members of the Nature Conservancy; program directors Sarah Newkirk and Nicole Maher collaborated 

with Columbia University's Stuart Gaffin and Catherine Aldrich, DEC's Heather Young and Fred Mushacke, F.R.E.D. 

Environmental to train Columbia students in Stuart Gaffin's, Workshop In Sustainable Development, class to 



conduct trends of some south shore bay tidal wetlands. Other partners in the project included the National 

Oceanic and Atmospheric Administration, Pace Law School and the Goddard Institute for Space Studies. 

The goal of this collaborative effort was to compare 1974 and 2008 aerial infrared imagery of the south 

shore vegetated tidal wetlands; to determine vegetative trends in size and composition of these wetlands and to 

incorporate these results into both a contemporary wetlands inventory for Long Island and into a natural resources 

layer for the Coastal Resilience visualization tool (a computer software tool that will aid natural and land resource 

manager's decision making abilities and help visualize SLR impacts). 

To achieve this goal several training components were initiated: 

Introductory briefing by Sarah Newkirk and Cynthia Rosenzweig (Jan-27-2009) 

Technical briefing by Nicole Maher (Feb-3) 

Wetlands briefing 

GIS training, photo-interpretation and tidal wetland classification Fred Mushacke and Heather 

Young. 

Training and Progress: 

Final Draft of project control plan due (Feb-17) 

GIS training with Fred Mushacke & Heather Young (Feb-21-22) 

Lido Beach field training with Fred Mushacke, Nicole Maher and Ellen Hartig (Feb-22) 

Mid-term briefing by the students to TNC with feedback (Mar-3) 

Analysis and Wrap Up: 

Methodology 

AOI site visits (Apr-4) 

Analysis and Report Writing (Apr-4 to Apr-27) 

Final presentations delivered on 4/28/09 and 5/1/09 to collaborators and members of the 

scientific community, the latter presentation was given at TNC office in Cold Spring Harbor. 

Students were given six areas of interest (AOI) to quantitatively assess using their recently gained 

knowledge of Geographical Information Systems (GIS) software and tidal wetlands, benefits and impacts. Those 

AOl's included tidal wetlands on Long Island's mainland Gardiner State Park West Islip, Seatuck National Wildlife 

Preserve, Islip, Smith Point north, Shirley and on the Fire Island barrier beach Hospital Point and Captree Island, 

West Islip, Suffolk County and to the west Lido Beach, Hempstead, Nassau County figure 1. 



Figure 1. Map showing AO! location, from students PowerPoint presentation 

1) Lido Beach 
2)Captree Island 
3)Gardiner Suffolk County Park 

4)Seatuck National Wildlife Refuge 
5)Smith Point North 
6)Hospital Point Marsh 

The (GIS) software ArcGIS 9.3 from Environmental Systems Research Institute (ESRI) provided a 

quantitative analysis tool for the students to map and quantify changes. As previously stated, the GIS portion of 

the training took place on February 21 and 22. Training included, "hands on" GIS classroom instruction, a hard 

copy text describing pertinent steps to prepare and assess the aerial imagery and potential vegetative shifts from 

1974 to 2008. Additionally provided was literature describing New York State's (NYS) 1974 tidal wetlands mapping 

conventions, portions of the NYS Land Use Regulations NYCRR661 Part 661.4, hard copy of a Power Point 

presentation of past tidal wetlands trends analysis titled " Marsh Coverage Classification, Orientation and Historical 

Background with a photographic key of tidal wetland vegetation. Also, included were descriptions of the 

history/origin of the Universal Transverse Mercator (UTM) coordinate system, the coordinate system used to map 

theNY's past and present tidal wetlands and instructions from the ArcGIS help section of the ArcGIS 9.3 software. 

Maps of the AO ls were supplied to orient the students regarding the location of the sites on Long Island and the 

extent of the area of tidal wetlands involved . A spreadsheet listing the maps and images involved for each AOI was 

also supplied as well as a suggested readings and website list. 

The 1974 imagery was acquired by Earth Satellite Corp. between August-October 1974, within 3 hours 

of low tide at the height of the growing season and at a high resolution altitude of 6,000 feet to achieve an image 

scale of 1:12,000; images for the class were scanned at 600dpi. Infrared imagery was used because of its "superior 

haze penetration properties and excellent value for vegetation species discrimination" Martin, 1975. These images 

were acquired to assess New York State's tidal wetlands extent and vegetative classification as part of the tidal 

wetlands Act and subsequent regulatory program. The same criteria were used to acquire the 2008 imagery with a 

1 foot ground pixel resolution, however. At these resolutions changes from 1974 to 2008 could clearly be seen and 

assessed in a GIS software realm . 



The students were broken into Teams and assessed the tidal wetlands within their respective AOls Tablel. 

Tablel. 

Workshop Coordinator: Dr. Stuart Gaffin 

Managers: Yasmine Koukaz, Bill Wetzel 

Field: Christina Dittmann, Alessandra Gregg, Emily Greenlee, Julie Manoharan, Diana Zheng 

~Jordan Filko, James McBroom, Gary Mesko, Sam Rothberg, Stuti Somani 

Editing: Steven Augarten, Emily Greenlee 

Literature Review: Jane Friedhoff, Michael Stennis 

logistics: Spencer Silverstein 

The students geo-referenced and in some cases mosaicked the 1974 imagery. The 2008 imagery was 

photo-interpreted, field verified and the vegetative zones classified as Intertidal marsh (IM), high marsh (HM) on 

the 2008 imagery consistent with 1974 mapping conventions. Additional vegetative classes and marsh features 

were added, including marsh panes (PN), mosquito ditches (MD) and Phragmites (PH). These classes were added 

due to the increase in extent and number found on contemporary marshes and potential negative impacts to 

associated marsh benefits. 

Shapefile Review 

I reviewed the AOI shapefiles for all but Lido Beach, I was not able to find a 2008 shapefile associated with 

that AOI even after e-mails were sent to team members. Loading the apparent original project name revealed the 

fi les associated with the project but the raw shapefile was not on the LaCie drive nor was it placed in the TN C's FTP 

site. While files were downloaded to the site the shapefile was not, various stages of the clipped 1974 shapefi le 

were present as well as the imagery, but not a 2008 shapefile. Files delivered on the LaCie drive and downloaded 

the TNC FTP site were apparently incomplete and /or intermediary files. The final shapefiles and the sum-output 

tables were not present or contained partial data. To make comparisons with my adjusted polygon acreage I used 

the student's data presented in their PowerPoint presentation. 

I did not make field visits to any of the AOI sites, for this project to ID the TW classes I relied on imagery 

signature, my experiences from past visits at these sites and Virtual Earth mapping software: 

http ://www.bing.com/maps/. The website contains a combination of vertical and oblique imagery. The oblique 

imagery is part of Nassau and Suffolk County's Pictometry project. Image resolution is fine enough to conduct 

virtual field visits and ID vegetative classes. 

An Excel spread sheet was prepared showing the changes before and after shapefile re-definement. The 

results from the spreadsheet 2008 AOI Columbia Student TW Trends Review column will be used to assess the 

changes from 1974 to 2008. For this report the spreadsheet simply shows the differences between the student's 

results and mine after re-definement of the shapefiles. The spreadsheet is fairly straight forward showing 

combined acreage totals of IM/HM {IM/HM acre totals), change in individual IM/HM class totals (IM/HM Review 

Change), tota ls of the classes combined and percent change {IM/HM total acre change). 



Hospital Point· contained an overlaid polygon; it turned out to be a combination of Phragmites and HM. 

There was another doubled polygon but when deleted polygons lose their id, yet they remain present. This 

happened with Smith Point-north and it took approximately 12 hours to re-digitize and re-classify the polygons. 

The redefining of the Hospital Pt. polygons took approximately 6hrs to adjust. This AOI had the second highest 

classification change (IM/HM Review Change) 10.6 and 8.9 acres respectively, the 2 acre difference was added to 

the PH category. 

Captree - This AOI had the highest class acre change(IM/HM Review Change) 62.9 and 71.8 acres 

respectively. The IM class was approximately 50 acres less than the student's acreage when compared to the 

PowerPoint presentation. I could not account for this difference at first, until I compared the shapefile with the 

map in their PowerPoint presentation. The western portion of the island in the shapefile Figure 2 was not digitized 

in the shapefile I received. Using the 74 clipped shapefile I discovered that there is approximately 42 acres of IM 

missing. I made the changes approximately 8hrs. The changes included digitizing not only the IM but the 

numerous pans, ponds and remnant HMs within the IM. Additionally added was approximately 1 acre of IM to the 

Phragmites class, an IM island that was in the 74 clip but not included in the 08 clip (approx. 1 acre), and moving 

the tidal wetlands boundary furth er landward, thus increasing the HM. 

Figure 2. Area in circled in red missing from LaCie drive shapefile 

Students 2008 PP pres.!nlotion image & shapefilc Image and shopefilc received on LnC'ic dir\'C 

Smith Point - This AOI contained numerous double polygons and when attempts were made to merge or 

delete these types of polygons there attribute data was loss, ultimately leading to re-digitization of approximately 

50% of the image. Re-digitization time took approximately 12 hrs. Additionally added 1/3 acre of HM hidden 

among the Phragmites in the northern portion of the site. If the students used http://www.bing.com/maps/ they 

may have seen this and added to their project. Also removed slivers. 



Seatuck- Removed slivers, merged many adjacent HM and PH polygons and added numerous HM 

hummocks. The inclusion of the hummocks and merging of adjacent same class polygons are important because 

the former indicates marsh fragmentation and the latter gives a false impression of marsh fragmentation. Setuck 

had the second lowest total acre changes. 

Gardiners Estate - Had the best overall acre change0.15 acres (0.31%). Only minor adjustments were 

necessary. The AOI contained 1 double polygon and 8 slivers. Merged Phragmites polygons. 

Recommendations and Conclusions 

The student's results are consistent with past trends regarding vegetative loss of IM and vegetative shift 

from HM to JM, however the 1974 boundaries were not reassessed. Marsh panes, marsh channels, mosquito 

ditches and Phragmites were not identified on the 1974 imagery giving the impression that vegetative losses are 

greater than reality figure3. 

The Power Point presentation by the students was comprehensive, professionally illustrated and 

narrated. The individual slides show an evolution of the course structure, GIS process and trends. They describe 

the outline of class structure and the understanding the students gained during each phase of the project. The 

collaborative efforts, determination and dedication of the organizations and individuals involved are evident 

throughout. The students exhibited a good grasp of environmental concepts and applied what they learned to 

" real world issues". They also experienced peer review and the politics of environmental issues. 

Based on what I heard and the response from the presentation attendees on April 27, 2009 the program 

was a success. 

Students grasped the concept of tidal wetlands, their values and the affects of SLR and other human 

impacts on the tidal wetlands; this became evident in their presentations, questions during class and through 

correspondence. Additional time is needed, however to train students in GIS approximately 4-6 additional hours (2 

classroom days) this recommendation is based on the questions and discussions held during initial class training, e

mail and phone correspondence. Some areas of further train ing include mosaicking, polygon labeling, merging and 

clipping of individual polygon features. 

The 1974 imagery needs to be re-evaluated, as well as the quantification of the 1974 polygons, for a more 

precise trends analysis, figure 3. 



Figure 3. Comparison slide from PowerPoint presentation, showing lack of marsh pans and Phragmites 

Identified on 1974 imagery. 

1974 

2008 

Software standardization is important. We should discuss this. Use of photo-editing software (Adobe 

Photoshop, image mosaicking: Adobe Acrobat, text and figure dissemination, Microsoft Excel, trends analysis and 

PowerPoint trends presentations would be my recommendations. Graphics, labeling and figures need to be 

standardized as well . 

Within the report, transitions between AOls need to be consistent in format, and writing style for peer 

review and publication. Report needs more citations, where statements of facts are presented. Number of AO ls 

and team member task allocation appear to be adequate for the number of students. 

When making statements of fact beyond the scope of the project when gotten from class or 

recommended readings, identification and reference of the source should be offered through the addition of 

citations at the end of the presentation and written report. Class derived information can be cited as personal 

communication. Text sources should be cited in the format accepted by the publication or institution involved. 

The review of the student's raw data was very instructive for future class instruction. As stated earlier 

additional time needs to be added for more comprehensive GIS training. Specific areas of training are the 

digitization of polygons in the map project. Many of the refinements involved the removal of slivers, dual 

polygons and merging polygons (two discrete polygons sharing the same boundary with the same classification). 

These are typical errors/over-sites that occur, not only for the first time user of GIS software but the intermediate 

and advanced users as well. The additional training may reduce the number of errors per project and give the 

students the opportunity to make corrections/refinements themselves. Although time consuming, because of the 

students scheduling, a review of the students' raw data before finalization and presentation is probably the 

optimum solution. 

Another suggestion in addition to additional training time at the beginning of the project, is to schedule a 

refresher/review class after the students have prepared their shapefiles and review some of the shapefiles for 



common errors in class, I would not be adverse to this process. The students would have additional hands on 

instruction and could more effectively review their team's shapefiles. 

We' ll need to stress that as long as the Phragmites appears tidal it should be considered HM, although 

it should be identified as the discrete feature (PH). In Excel it could be added as HM and subtracted as a loss to 

Phragmites. 

The program should be continued because it exposes the students to real world environmental issues, 

provides avenue for team work and collaboration between themselves and experts in the field . It provides useful 

data at a reasonable cost to participating organizations and the general public. 

This program has shown that it's not just a classroom exercise but practical, bona fide scientific research 

with empirical results. I' m convinced that the learning experience gained by the students involved will go beyond 

the classroom and the field; it's an investment in the future and has become integrated in each student's life. 

The reviewed files are on the LaCie drive in a folder called Columbia Students Trends Review and each 

AOI is in a discrete subfolder which includes the AOI Arcmap project,(* .mxd) and the Sum-Output tables ( * .dbf) 

and the re-defined shapefiles. 

Citations 

Martin Kenneth R., Walley W. Brown, Donald Garofalo and Richard R. Anderson; 1975 New York Tidal Wetland 

Inventory, Final Report; Earth Satellite Corporation, State of New York Department of Environmental 

Conservation, Office of the Commissioner. 



2008 AOI Columbia Student TW Trends Review 2008 Students Acreage* 

Gardiners Estate Gardiners Estate 

IM/HM acre totals IM/HM acr e totals IM/ HM Review Change IM/HM total acre change 

TW Count Acres 

IM 63 11.7505 
48.0624 

11.77 
47.91 

0019~ 
0.1524 0.31% 

HM 28 36.3119 36.14 0.179 

CH 2 1.1818 

MO 16 1.7684 
PH 10 35.0561 
PN 0.0308 

captree Captree 

TW Count Acres 
IM 51 74'8977 276.0416 137.78 

267.13 
6288U 8.9116 3.34% 

HM 24 201.1439 129.35 71.7939 
CH 5 27.0370 

MO 2 0.0707 

PO 73 1.3662 
PH 13 10.9538 
PN 406 41.2460 

Hospital Point Hospital Point 

TW Count Acres 
IM 54 66.2209 

125.466 
76.82 

127.21 
10.599 

1144 L37" 
HM 33 59.2451 50.39 8.8551 decrease. 

MO 38 4.0528 
PO 0.1449 
PH 1 5.0601 
PN 55 1.8098 

Sea tuck Seatuck 

TW Count Acres 

IM 2 0.1049 
33.269 

0.1 
32.72 

0 
0.549 1.68% 

HM 72 33.1641 32.62 0.5441 

MO 56 2.5102 
PH 35 27.3957 
PN 139 14.8408 

Smith Point-North Smith Point-North 

TW Count Acres 

IM 76 8.2692 
42 .3611 

9.28 
39.93 

I 0108 
2.4311 6.09% 

HM 68 34.0919 30.65 3.4419 

CH 2 0.7456 
MO 16 1.8312 
PH l 11.0775 
PN 81 4.6396 

•Acres From students' PowerPoint presentation 
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