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Introduction 

This inventory is the seventh in the series of submerged aquatic vegetation (SAV) 
inventories for the Hudson River. In 1997, the first comprehensive river-wide inventory of 
SAV and Trapa natans (Eurasian Water Chestnut) was conducted on what is referred to as 
the "main stem" of the river, which extends from Troy to Hastings-on-Hudson (Nieder, et al. 
2004). In 2002, 2007, 2014, 2016, 2018 and now, 2022, six more SAV inventories were 
undertaken with expanded areas of study, which included coves and major tributaries. 
Nine major tributaries were identified as part of the SAV mapping area: Rondout Creek, 
Catskill Creek, Esopus Creek, Annsville Creek, Croton River, Stockport Creek, Moodna 
Creek, Fishkill Creek, and Wappingers Creek (Figure 1).  

 

 
 
Figure 1. Hudson River Estuary SAV 2022 study area 
 

The study area used for the 2022 SAV inventory is the same as the extent of the 2018 SAV 
inventory. This report and associated documents refer to SAV as a dynamic mix of species 
including Water Celery (Vallisneria americana), Milfoil (Myriophyllum spicatum), several 
Najads and others. 

The objectives in performing the 2022 mapping were: 1. Inventory and map existing SAV 
and Trapa natans plant presence and extent for the Hudson River as part of a continuing 
monitoring effort, 2. Identify areas of change between the 2018 and 2022 map products, 
and 3. Develop a Hudson River Estuary Documented SAV dataset that identifies mapped 
SAV in all six inventories.  
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The absence of mapped SAV means that it was not present, or its presence was not 
discernable from the aerial photography due to water turbidity, higher than optimum tide, 
overhanging vegetation, shadow, sun glint or, if discernable, the bed was smaller than the 
minimum mapping unit. 

The first objective required the acquisition and interpretation of aerial photography. High 
resolution stereo, true color photographs were acquired in 2022 at an approximate scale of 
1:42,000 with a pixel size of 0.3 m2 and, under ideal conditions, within two hours of low 
tide and clear atmospheric conditions. These are approximately the same collection criteria 
utilized in the previous surveys. Digtial imagery was provided in SID and TIFF formats. 

The 2014, 2016, 2018 and 2022 digital photographs were interpreted and the extent of 
SAV and Trapa natans beds were mapped using on-screen digitization of the digital aerial 
photographs. Previous inventories used direct photointerpretation. 

Polygons were digitized at a minimum size of 5-10 m2 at a scale of 1:500 and were later 
aggregated for use at 1:24,000. Each digitized polygon was assigned one of the "TYPE" 
classifications: UP - Uplands, SAV – Submerged Aquatic Vegetation, or TN - Trapa natans. 
The photographs acquired on August 14, 2022, for the southern extent of the river were of 
lower quality because of water turbidity. This made the southern SAV beds more difficult to 
define than usual. 

Once interpretation was complete and a final map product was produced, an accuracy 
assessment was undertaken during the summer of 2024. SAV and Trapa natans polygons 
were compared to previous field work information and one field visit. 

After a review process verified all polygon boundaries and classifications and an accuracy 
assessment was performed, river-wide summary statistics were compiled for each TYPE. 
To address the second objective, an assessment of the extent and locational changes of SAV 
and Trapa natans between 2018 and 2022 was performed on a 10 km block basis, as done 
in the 2007 inventory. 

The third objective involved the incorporation of all seven datasets into an ArcGIS map 
document to derive the Hudson River Estuary Documented SAV dataset, which identifies 
areas where SAV was mapped in any of the seven inventories. The Hudson River Estuary 
Documented SAV dataset represents areas where SAV can exist. Monitoring has 
demonstrated that SAV beds may disappear and return, in response to a variety of factors. 
Documented SAV Habitat merits stringent protection by managers and regulators. 

Acquisition of Imagery 

The project called for the acquisition of true color aerial photographs in summer, 2022. The 
imagery collection methods conformed to the guidelines provided through the “NOAA 
Coastal Change Analysis Project – Guidelines for Regional Implementation: Chapter 4. 
Guidelines for Monitoring Submerged Land Using Aerial Photographs” (NOAA, 2001). 
Aerial flight lines like those used for the 2007, 2014, 2016 and 2018 efforts were used to 
guide this effort. 

Kucera International, Inc. of Willoughby, OH, acquired aerial photographs on August 14, 
and August 23, 2022. High resolution stereo, true color photographs were acquired with 
60% forward lap and 30% side lap, at the nominal scale of 1:42,000 with a pixel size of 0.3 
m2 and, under ideal conditions, within two hours of low tide and clear atmospheric 
conditions. Kucera provided digital images in two formats TIFF and SID. The photographs 
acquired for the southern extent of the river were of lower quality due to water turbidity 
caused by the high rainfall in the area.  
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Classification 

The classification criteria and coding used for this mapping effort is as follows (Table 1). 

Upland (UP) identifies areas of land that are enclosed by SAV or Trapa natans. It is 
provided when contextual information is needed to clarify the distribution of the other 
classes (e.g., beds surrounding an island). 

Submerged Aquatic Vegetation (SAV) is found in tidal channels or close to the shore of 
the Hudson River. Vallisneria americana is the dominant native species in the community of 
continuously flooded substrates with rooted aquatic vegetation referred to as submerged 
aquatic vegetation (SAV). Other species in association with Vallisneria americana are 
Myriophyllum spicatum, Ceratophyllum dermersum, Elodea muttallii, Najas sp., and 
Potamogeton perfoliatus.  

Trapa natans (TN) is found in open water/tidal channels or close to the shore of the 
Hudson River. Trapa natans is dominant in association with Spriodela polyrhiza and Nuphar 
advena. 
Table 1. Classification scheme 
 

Vegetation Code Class Description Symbol 
1 Upland UP 
2 SAV SAV 
3 Trapa natans TN 

Aerial Photographic Interpretation 
On-screen digitization of the digital aerial photographs was used to interpret the 2014, 
2016, 2018 and 2022 photos and map the extent of SAV and Trapa natans beds.  

One image analyst interpreted the 2022 digital photography and mapped SAV and Trapa 
natans directly on-screen by creating shape files within ArcGIS. The analyst used field 
reconnaissance data from past years and consultations with HRNERR staff to train the 
interpretation process and address mapping questions. 

Interpretation of aerial photographs uses a standard process of identifying objects in the 
photographs by their spectral and spatial characteristics, categorizing them based upon a 
predetermined classification system, and defining the spatial extent of the objects by 
delineating their boundaries.  

This project utilized the visual vocabulary of vegetation cover types and the methodology 
for boundary determination developed during the earlier mapping efforts. The vocabulary 
is described in terms of key indicators, including color, texture, pattern, shadow, size, shape 
and landscape location. In the interpretation process, the analyst makes correlations 
between aerial photographic signatures and ground conditions through viewing 
photographs, visiting known beds, and consulting with project collaborators. The 
classification of objects into one of the three land cover types is based upon their dominant 
visual characteristics. An SAV or Trapa natans vegetation type polygon was defined by 
drawing a line at the perceived outer extent of the bed. When necessary, upland areas were 
delineated to provide context that would clarify bed configurations. When there is a 
distinct change in color, texture or another key indicator, the edge was delineated by 
tracing. When there was a gradual transition, delineation was made where the two 
vegetation type constituents appeared in equal quantity. 
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Key Indicators for Vegetation Types 
Upland (UP) is any non-wetland land cover in the river visible on the aerial photography. 
This includes areas of dry land with or without upland vegetation. Upland areas are mainly 
islands or buoys that are included for geo-referencing purposes.  

Submerged Aquatic Vegetation (SAV) varies in color ranging from light green-brown to 
dark green-brown to dark green-blue. Beds exhibit a smooth velvety texture to a fine 
bumpy texture depending on the density of the plants, species composition of the beds and 
whether the vegetation appears at or just below the surface of the water. When the shallow 
water bottom substrate is light in tone, very small beds of plants are visible and appear as 
distinct dark mottled patches of vegetation. 

Trapa natans (TN) has floating leaves that appear light green to yellow-green to creamy 
white in color. The bed texture is very smooth due to the leaf rosette’s uniform size and 
shape. A stippled pattern occurs when small dark patches of water can be seen in thinner 
beds.  

Minimum Mapping Unit 
The CCAP mapping protocol suggests a minimum mapping unit of 0.03 ha (NOAA, 2001). 
Due to the large scale (1:42,000 with a pixel size of 0.3 m2) and the high quality of the aerial 
photographs collected for the 2022 effort, SAV features smaller than 0.03 ha could be 
digitized on-screen. 

The method used for delineating the extent of the bed was a manual on-screen trace. The 
smallest feature that could reliably be drawn using this system is a polygon with an area of 
5-10 m2. To accurately capture all SAV on the river, a maximum digitizing scale of 1:500 for 
the creation of polygons was used. Polygons as small as 5 m2 were created. However, the 
minimum mapping unit was 60m2 and polygons within 10 meters of each other were 
merged. Maps will continue to be displayed at a scale of 1:24,000. 

The minimum mapping unit in the Hudson River Estuary SAV mapping is smaller than the 
MMU suggested by CCAP. However, the smaller MMU is applied as feasible due to 
photographic characteristic dependent on ground conditions (water clarity, glare, etc.). 
Mapping the presence of SAV, even in small patches, was a goal, so some areas of open 
water within a large SAV bed might not have been mapped even if the MMU was met. 

Shoreline 
For consistency during the change analysis, the shoreline utilized for the six previous 
inventories will be used for the final product produced from this inventory. The shoreline 
served as a contextual element and assisted in the demarcation of the study area. When 
mapping the tributaries and coves, the demarcation of the upper mapping limit was the 
first contour line (10 feet) mapped on the current USGS topographic quadrangle or a 
physical barrier (e.g., dam or weir). 

Secondary Data Sources 
Quantitative field sampling data from previous years provided essential secondary data to 
support interpretive decision-making and assessing map accuracy. 
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Accuracy Assessment 
Field data from past field visits were used for the 2022 accuracy assessment. A 
conventional accuracy assessment of two individual categories (SAV and Trapa natans) 
was conducted (Story and Congalton, 1986; Congalton and Green, 1999). The level of 
agreement between land cover types predicted through image processing and observed at 
selected sites throughout the study area was summarized using various metrics calculated 
from data obtained from a contingency table. This assessment indicates where 
improvements should be made in the next inventory update. 

Cornell staff visited twelve SAV and five Trapa natans field polygons within the study area. 
Data was collected between Croton-on-Hudson and Tarrytown. Nine of the twelve SAV 
accuracy assessment polygons were mapped correctly and three contained no plant life. All 
five Trapa natans polygons were mapped correctly. Fourty-three polygons were chosen 
from previous field work expeditions. Twenty-five were SAV and eighteen were Trapa 
natans. Of the twenty-five SAV polygons, twenty-one were correctly classified and four 
were not mapped.  Sixteen Trapa natans polygons were correctly classified and two 
contained no plant life. A total of sixty polygons were used for the accuracy assessment. 

Deliverables 
Data developed for this project is delivered in digital format. Digital data for the Hudson 
River Estuary SAV 2022 inventory is developed as feature classes in a UTM Zone 18 NAD83 
projection. The ArcGIS map layer is publically available through the New York State GIS 
Clearinghouse (https://gis.ny.gov/).  
 
A set of four 33" x 42” digital map sheets at a scale of 1:2,400 have been created for both 
the 2022 SAV map and updated Documented SAV map. Each map sheet covers 
approximately a quarter of the Hudson River study area shown in 3 - 4 segments. The map 
style and reach break points match those generated for the 2007 SAV inventory. These four 
maps have also been provided in a PDF format. Additional PDF files have been developed 
that display the SAV inventory data overlaid with 7.5-minute USGS Topographic 
Quadrangles and NYS DOT Planimetric Quadrangles, map styles match those generated for 
the 2007 SAV inventory (Figures 3-5). All PDF maps are publicly available through 
HRNERR (hrnerr@dec.ny.gov). 
 

 

https://gis.ny.gov/
mailto:hrnerr@dec.ny.gov
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Figure 3. SAV inventory dataset presented in a four-map sheet format  
 
 
 

Figure 4. SAV inventory dataset presented in USGS topographic quadrangle atlas 
format 
 

 
 
Figure 5. SAV inventory dataset presented in NYSDOT planimetric quadrangle atlas 
format  
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Results 
2018-2022 

The 2022 inventory suggests an increase in the amount of mapped SAV compared to the 
2016 and 2018 inventory (Table 2). The new inventory showed a 15.9% increase in SAV 
since the 2018 survey. Trapa natans exhibited an increase of 31.4 Ha, or 3.6%. The increase 
in SAV can be observed under the Kingston-Rhinecliff Bridge where a historical SAV bed is 
returning. The expansion of the Trapa natans beds into areas previously populated by SAV 
continues to progress. 

Table 2. Hudson River Estuary SAV area (summarized by community type and 
inventory year), Change and Percent Change 
  

2014 2016 2018 2022 2018-2022 
Type Hectares Acres Hectares Acres Hectares Acres Hectares Acres Change 

(ha) 
Percent 
Change 

TN 881.1 2177.2 856.1 2115.5 870.2 2150.2 901.6 2227.9 31.4  3.6 

SAV 482.7 1192.8 1091.5 2697.2 1059.2 2617.3 1228.0 3034.3 168.8 15.9 

 
 
Development of the Hudson River Estuary Documented SAV dataset involved the union of 
all SAV polygons from all seven inventories into a single polygon feature. This feature 
identifies all areas where SAV was mapped and thereby identifies the locations as suitable 
habitat. The total areal extent of the updated Documented SAV Habitat layer is 3108.2 ha. 
Suitable SAV habitat shows a steady increase over the years (Table 3)  

Table 3. Hudson River Estuary Documented SAV 
  

2014 2016 2018 2022 
Type Hectares Acres Hectares Acres Hectares Acres Hectares Acres 

SAV 2577 6367 2756 6810 2816 6959 3108.2 7680.5 

 
Although the Hudson River Estuary SAV project has documented and recognized the 
dynamic nature of the aquatic beds and has a mechanism in place to document the annual 
changes, an analysis of what factors contribute to a viable SAV habitat, and the 
environmental impacts of its surroundings is not a facet of this project. The SAV change 
analyses are too spatially generalized to enable the identification of environmental impacts 
or favorable river characteristics associated with potential/successful SAV areas. A more 
spatially detailed analysis is needed. 

Figure 6 graphically shows the total river-wide change in vegetation types between 2014, 
2016, 2018 and 2022. The graph suggests that SAV is increasing and Trapa natans is 
reaching a homeostasis.  
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Figure 6. Hectares of SAV and Trapa natans (TN) mapped for 2014, 2016, 2018 and 
2022 
 
1997-2022 

Figure 7 shows the submerged aquatic vegetation type as a percentage of the total aquatic 
vegetation mapped. Although there seems to be a consistency in the ratio of SAV to Trapa 
natans between 2014 and 2022, there may not be any direct causal relationship. The slow 
revitalization of SAV after the extreme weather events leading up to 2014 is not correlated 
to the expansion of Trapa natans in the river. 

The dynamic nature of the SAV and Trapa natans beds is obvious from the review of 
Figures 8 - 11. These figures show side-by-side comparisons of the SAV maps. Figure 8 
shows that 2022 SAV north of the Kingston-Rhinecliff Bridge has almost rebounded to the 
levels found in 2002. The gain in 2022 SAV shown in Figure 8 does not appear to be related 
to any substantial decrease in the neighboring Trapa natans beds.  

 

        
 
Figure 7. SAV vegetation type percentage of total mapped 
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Figure 8. Kingston-Rhinecliff Bridge SAV bed change comparison 1997-2022 
 
While Figure 8 shows the dynamic nature of SAV, there are still beds that persist and have 
stable extents. The Stony Point Bay SAV bed (Figure 9) is an excellent example of such a 
bed.  
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Figure 9. Stony Point Bay SAV bed change comparison 1997-2022. 
 
The dynamic relationship between SAV and Trapa natans is demonstrated in Figures 10 
and 11. These figures show Inbocht Bay and the Saugerties area, respectively. Both Inbocht 
Bay and the Saugerties area show increases in SAV with a steady amount of Trapa natans 
between 2014 and 2022. These figures demonstrate an “ebb and flow” effect between the 
SAV and Trapa natans beds with time, which indicates that the Hudson River is a dynamic 
ecosystem that has the capacity for change and resilience. 
 

 
Figure 10. Inbocht Bay SAV bed change comparison 1997-2022 
 

 
Figure 11. Saugerties SAV bed change comparison 1997-2022 
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Accuracy Assessment 
The conventional accuracy assessment of two individual categories (SAV and Trapa natans) 
conducted in the summer of 2024 (Story and Congalton, 1986; Congalton and Green, 1999) 
showed an Overall Accuracy of 85% (Table 3). 

Two of the twenty-three Trapa natans accuracy assessment polygons were mapped 
incorrectly. The Producer’s Accuracy (indicates how well the classifier did at producing the 
map) and the User’s Accuracy (the probability that a pixel classified into a given category 
realistically represents that category on the ground) for Trapa natans were 91% and 100%, 
respectively (Table 3). 

Seven of the thirty-seven SAV accuracy assessment polygons were mapped incorrectly. The 
User’s and Producer’s Accuracies were 100% and 81%, respectively (Table 4). A User’s and 
Overall Accuracy below 85% is considered low by remote sensing accuracy assessment 
conventions (Story and Congalton, 1986).  

 
Table 3. Accuracy assessment matrix for the 2022 SAV map 

C
L

A
S

S
IF

IE
D

 

O B S E R V E D  
 VA TN NO Total User’s Accuracy 
VA 30 0 0 30 100% 
TN 0 21 0 21 100% 
No 7 2  9  
Total 37 23 0 60  
Producer’s Accuracy 81% 91%    
Overall Accuracy 85% 

 
User’s Accuracies are computed by dividing # of correctly classified pixels in each category/total 

number of pixels classified in that category (row total)  
Producer’s Accuracies are computed by dividing # of correctly classified pixels in each 

category/total number of training set pixels used for that category (column total). 
Overall Accuracy: Divide total number of correctly classified pixels (sum of the elements along the 

major diagonal)/total number of observed pixels. 
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Description:  
Abstract:  
A map of the extent of submerged aquatic vegetation and water Chestnut in the Hudson 
River Estuary in 2022.  
 
Purpose:  
Submerged aquatic vegetation (SAV) is an important habitat and site of primary 
production in many aquatic ecosystems. Prior to 1995 there was no baseline information 
on SAV extent or distribution in the tidal freshwater Hudson River or any information on 
how the extent of SAV is changing with time. The 2022 mapping project is a 
continuation of SAV monitoring efforts from 1997, 2002, 2007, 2014, 2016 and 2018. 
The current SAV mapping was conducted in order to determine the status of the resource 
in 2022, and to compare the extent of SAV in 2022 with that observed in 2018.  
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Hudson River Foundation funds, and N.Y. State Environmental Protection Funds through 
the Hudson River Estuary Program. In 2002, 2007, 2014, 2016, 2018 and 2022 mapping 
was undertaken with N.Y. State Environmental Protection Funds through the Hudson 
River Estuary Program (HREP).  
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now the Cary Institute of Ecosystem Studies, HRNERR/NYSDEC, and the Cornell 
Laboratory for Environmental Applications of Remote Sensing (CLEARS), now IRIS, in 
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delimitation of SAV and Water Chestnut in the Hudson River.  
In 1997, SAV and Water Chestnut were mapped in the mainstem of the Hudson River. In 
2002, 2007, 2014, 2016, 2018 and 2022 six more SAV inventories were undertaken with 
expanded areas of study, which included coves and major tributaries. Nine major 
tributaries were identified as part of the SAV mapping area: Rondout Creek, Catskill 
Creek, Esopus Creek, Annsville Creek, Croton River, Stockport Creek, Moodna Creek, 
Fishkill Creek, and Wappingers Creek. SAV, Water Chestnut (Trapa natans) and Upland 
(buoys and islands that were included for georeferencing purposes) were mapped from 
Troy to Yonkers.  
Submerged Aquatic Vegetation is represented by Vallisneria americana. Vallisneria 
americana is dominant in association with Myriophyllum spicatum, Ceratophyllum 
dermersum, Elodea muttallii, Najas sp., and Potamogeton perfoliatus. Trapa natans is 
dominant in association with Spriodela polyrhiza, Myriophyllum spicatum, and Nuphar 
advena.  
The absence of mapped SAV means its presence was not discernable from the aerial 
photography due to water turbidity, higher than optimum tide, overhanging vegetation, 
shadow, sun glint, or SAV was not present. Discernible SAV may not have been mapped 
if the bed was smaller than the minimum mapping unit.  
Time_Period_of_Content:  
Time_Period_Information:  
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Currentness_Reference:  
Shape files are updated as amendments occur, or as errors in the data are discovered and 
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Contact_Facsimile_Telephone: 845-888-4749 
Contact_Electronic_Mail_Address: Sarah.Fernald@dec.ny.gov 
Data_Set_Credit:  
Hudson River National Estuarine Research Reserve maintains the Hudson River SAV 
data  
Native_Data_Set_Environment:  
Microsoft Windows 7 Professional Service Pack 1; ESRI ArcCatalog 10.4.1  
 

Cross_Reference:  
Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 20080301 
Title: Hudson River Estuary 2007 Submerged Aquatic Vegetation 
Series_Information:  
Series_Name: Hudson River Estuary Submerged Aquatic Vegetation 
Issue_Identification: 2007 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
Other_Citation_Details:  
This dataset shows the extent of SAV and Water Chestnut in 2007 based on aerial 
photography from 2007 and is the third Hudson River SAV and Water Chestnut 
inventory.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350> 
Cross_Reference:  
Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 20110531 
Title:  
Hudson River Estuary Documented Submerged Aquatic Vegetation (SAV)  
Series_Information:  

http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350
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Series_Name: Hudson River Estuary - Submerged Aquatic Vegetation 
Issue_Identification: Documented Habitat 
Geospatial_Data_Presentation_Form: vector digital data 
Publication_Information:  
Publication_Place: Albany, New York 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
Other_Citation_Details:  
A map of the documented SAV habitat created from the aggregate extent of submerged 
aquatic vegetation in the Hudson River Estuary mapped in all three inventories (1997, 
2002, 2007).  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1209> 
 
Cross_Reference:  
Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 20070301 
Title: Hudson River Estuary 2002 Submerged Aquatic Vegetation 
Series_Information:  
Series_Name: Hudson River Estuary Submerged Aquatic Vegetation 
Issue_Identification: 2002 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
Other_Citation_Details:  
This dataset shows the extent of SAV and Water Chestnut in 2002 based on aerial 
photography from 2002 and is the second Hudson River SAV and Water Chestnut 
inventory.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350> 
Cross_Reference:  
Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 20021022 
Title: Hudson River Estuary 1997 Submerged Aquatic Vegetation 
Series_Information:  
Series_Name: Hudson River Estuary Submerged Aquatic Vegetation 
Issue_Identification: 1997 
Publication_Information:  
Publication_Place: Albany, New York 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
Other_Citation_Details:  
This dataset shows the extent of SAV and Water Chestnut in 1997 based on aerial 
photography from 1995 and 1997.  
Online_Linkage: <http://cugir.mannlib.cornell.edu/> 
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350> 

http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1209
http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350
http://cugir.mannlib.cornell.edu/
http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350
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Cross_Reference:  
Citation_Information:  
Originator: New York State Department of Environmental Conservation 
Publication_Date: 20110601 
Title: Hudson River Estuary Tidal Wetlands 2007 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher: New York State Department of Environmental Conservation 
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1210> 
 
Cross_Reference:  
Citation_Information:  
Originator: Lamont-Doherty Earth Observatory of Columbia University 
Publication_Date: 2004 
Title: Hudson River Estuary Shoreline 
Series_Information:  
Series_Name: Hudson River Estuary Program 
Issue_Identification: Benthic Mapping Project 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher: NYS DEC 
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136> 
 
Cross_Reference:  
Citation_Information:  
Originator: Dan Miller 
Originator: Chris Bowser 
Originator: Hudson River National Estuarine Research Reserve 
Publication_Date: 2008 
Title: Hudson River Estuary - Shoreline Type 
Geospatial_Data_Presentation_Form: vector shape file 
Series_Information:  
Series_Name: Hudson River Estuary Program 
Issue_Identification: Estuary Shoreline Type 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher: New York State Department of Environmental Conservation 
Other_Citation_Details:  
an inventory of shoreline types (natural or engineered) for the tidal Hudson River 
shoreline from the Tappan Zee Bridge north to Troy.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136> 
 
Cross_Reference:  
Citation_Information:  
Originator: John Ladd 
Originator: New York State Department of Environmental Conservation 
Publication_Date: 2008 
Title: Hudson River Estuary Bathymetry 30m grid 
Geospatial_Data_Presentation_Form: SDE raster digital data 
Series_Information:  
Series_Name: Hudson River Estuary Program 

http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1210
http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136
http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136
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Issue_Identification: Benthic Mapping Project 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher: NYS DEC 
Other_Citation_Details:  
Grid of elevations in meters of the floor of the Hudson River. The grid values were 
derived by merging gridded datasets originating from NOAA with a dataset originating 
from SUNY Stony Brook. The observations cover the Hudson River between the 
Verrazano Narrows and Troy; north of the City of Hudson there are no data for shoals 
shallower than 4 meters.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136> 
 

 
Data_Quality_Information:  

Attribute_Accuracy:  
Attribute_Accuracy_Report:  
Delineation of the three land cover categories (Upland, Vegcode=1; SAV, Vegcode=2; 
Trapa natans, vegcode=3) was accomplished through on-screen digitization of digital 
aerial photography. The smallest feature that could reliably be drawn using this system 
was a polygon with an area of 5-10 m2 at a scale of 1:500. Polygons as small as 5m2 
were created and were later aggregated to the minimum size delineation of 60m2 with 
polygons within 10 meters of each other being merged. Maps are meant to be displayed at 
a scale of 1:24,000.  
Logical_Consistency_Report:  
The inventory included broad delimitation of SAV and Water Chestnut beds in the 
Hudson River Estuary using aerial photography for primary data collection. Field 
sampling of random points was used to verify the photo interpretation, following 
established digital image processing accuracy assessment protocols. SAV and Water 
Chestnut polygons were visited in the field.  
Completeness_Report:  
The shape file includes all SAV and Water Chestnut observed in the Hudson River 
Estuary from the Tappan Zee Bridge to the Federal Dam at Troy.  
Positional_Accuracy:  
Horizontal_Positional_Accuracy:  
Horizontal_Positional_Accuracy_Report:  
the shape file is as accurate as the original aerial photography. The minimum size 
polygon was 60 m2.  
Lineage:  
Process_Step:  
Process_Description:  
High quality, true color aerial photographs were acquired on August 14 and August 23, 
2022 by Kucera International of Willoughby, Ohio. Photographs were acquired with 60% 
forward lap and 30% side lap, at the nominal scale of 1:42,000 under ideal conditions 
within two hours of low tide and clear atmospheric conditions. Flight and mapping 
criteria followed the 1994 NOAA C-CAP protocols for SAV mapping. Details are 
available from <http://www.csc.noaa.gov/>. Stereoscopic aerial photographic coverage 
was collected for the entire study area.  
Process_Date: 20220823 
Process_Step:  
Process_Description:  
The classification system was developed through consultations between HRNERR and 
IRIS. The three-category classification system included numerical codes, descriptive 

http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136
http://www.csc.noaa.gov/
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fields, and type identifiers. The classification scheme was comprised of three types: UP 
(Vegcode=1) identifies upland areas that helped with georeferencing of the imagery. It is 
also provided when contextual information is needed to clarify the distribution of the 
other classes. For example, beds surrounding a land mass; SAV (Vegcode=2) identifies 
areas of Vallisneria americana and Myriophyllum spicatum, which are the dominant 
species in the community of continuously-flooded substrates with rooted aquatic 
vegetation referred to as submerged aquatic vegetation. Other species in association with 
Vallisneria americana and Myriophyllum spicatum are Ceratophyllum dermersum, 
Elodea muttallii, Najas sp., and Potamogeton perfoliatus.; and TN (Vegcode=3) identifies 
areas of Trapa natans. Trapa natans is dominant is association with Spriodela polyrhiza, 
Myriophyllum spicatum, and Nuphar advena.  
Process_Date: 20230931 
Process_Step:  
Process_Description:  
Aerial photographic interpretation and mapping completed by Cornell IRIS, Ithaca, NY. 
Photos were interpreted visually through an on-screen interpretation method. The 
interpreter used their training in key indicator signatures for object recognition and 
interpretation with true color digital aerial photographs. Delineation of the three land 
cover categories (described above) was accomplished through on-screen digital photo-
interpretation in ArcGIS 10.4.1. Each polygon was drawn on screen and saved in a shape 
file. Each polygon was labeled with the appropriate label. The minimum mapping unit for 
delineation was based upon the smallest polygon that could be drawn. After the initial 
pilot study, interpretation proceeded on a flight-line by flight-line basis. The completed 
delineations were edited for accuracy and completeness.  
Process_Date: 20231031 
Process_Step:  
Process_Description:  
Polygons were labeled with the appropriate attribute information using ArcCatalog 10.4.1  
Process_Date: 20240631 
Process_Step:  
Process_Description:  
A statistically-rigorous accuracy assessment was performed on the mapped SAV and 
Trapa natans polygons. 98 randomly-chosen polygons were visited in the field to 
determine presence or absence of SAV and Trapa natans.  
Process_Date: 20240831 
 

 
Spatial_Data_Organization_Information:  

Direct_Spatial_Reference_Method: Vector 
Point_and_Vector_Object_Information:  
SDTS_Terms_Description:  
SDTS_Point_and_Vector_Object_Type: G-polygon 
Point_and_Vector_Object_Count: 3022 

 
Spatial_Reference_Information:  

Horizontal_Coordinate_System_Definition:  
Planar:  
Grid_Coordinate_System:  
Grid_Coordinate_System_Name: Universal Transverse Mercator 
Universal_Transverse_Mercator:  
UTM_Zone_Number: 18 
Transverse_Mercator:  
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Scale_Factor_at_Central_Meridian: 0.999600 
Longitude_of_Central_Meridian: -75.000000 
Latitude_of_Projection_Origin: 0.000000 
False_Easting: 500000.000000 
False_Northing: 0.000000 
Planar_Coordinate_Information:  
Planar_Coordinate_Encoding_Method: coordinate pair 
Coordinate_Representation:  
Abscissa_Resolution: 0.000093 
Ordinate_Resolution: 0.000093 
Planar_Distance_Units: meters 
Geodetic_Model:  
Horizontal_Datum_Name: North American Datum of 1983 
Ellipsoid_Name: Geodetic Reference System 80 
Semi-major_Axis: 6378137.000000 
Denominator_of_Flattening_Ratio: 298.257222 
Vertical_Coordinate_System_Definition:  
Altitude_System_Definition:  
Altitude_Datum_Name: NA 
Altitude_Resolution: 0.000100 
Altitude_Distance_Units: NA 
Altitude_Encoding_Method:  
Explicit elevation coordinate included with horizontal coordinates  
 

 
Entity_and_Attribute_Information:  

Detailed_Description:  
Entity_Type:  
Entity_Type_Label: Hudson River Estuary Submerged Aquatic Vegetation (SAV) 2022 
Entity_Type_Definition:  
Distribution of submerged aquatic vegetation and water chestnut in the Hudson River 
Estuary in 2022 
Entity_Type_Definition_Source:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
 
Attribute:  
Attribute_Label: Shape 
Attribute_Definition: Feature geometry. 
Attribute_Definition_Source: ESRI 
Attribute_Domain_Values:  
Unrepresentable_Domain: polygon - feature type 
Attribute:  
Attribute_Label: FID 
Attribute_Definition: Integer. 
Attribute_Definition_Source: User assigned 
Attribute_Domain_Values:  
Range_Domain:  
Range_Domain_Minimum: 0 
Range_Domain_Maximum: 1435 
 
Attribute:  
Attribute_Label: VEGCODE 
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Attribute_Definition: Numerical code for vegetation community type. Ranges from 1-3. 
Attribute_Definition_Source: Hudson River National Estuarine Research Reserve 
(HRNERR) 
Attribute_Domain_Values:  
Enumerated_Domain:  
Enumerated_Domain_Value: 1 
Enumerated_Domain_Value_Definition:  
Areas not assigned to any of the other two classes (VA, TN) but mapped for context 
purposes. May include natural (land) and manmade (buoys) features.  
Enumerated_Domain_Value_Definition_Source: HRNERR 
Attribute_Domain_Values:  
Enumerated_Domain:  
Enumerated_Domain_Value: 2 
Enumerated_Domain_Value_Definition: Mixed submerged aquatic vegetation areas. 
Enumerated_Domain_Value_Definition_Source: HRNERR 
Attribute_Domain_Values:  
Enumerated_Domain:  
Enumerated_Domain_Value: 3 
Enumerated_Domain_Value_Definition: Trapa natans (or water chestnut) dominated 
areas. 
Enumerated_Domain_Value_Definition_Source: HRNERR 
Attribute:  
Attribute_Label: LOCATION 
Attribute_Definition:  
Text string for identification of polygon location within the river area.  
Attribute_Definition_Source: HRNERR 
Attribute_Domain_Values:  
Enumerated_Domain:  
Enumerated_Domain_Value: Mainstem 
Enumerated_Domain_Value_Definition:  
Main section of the river not including any coves or tributary areas.  
Enumerated_Domain_Value_Definition_Source: HRNERR 
Attribute_Domain_Values:  
Enumerated_Domain:  
Enumerated_Domain_Value: Cove/Tributary 
Enumerated_Domain_Value_Definition: Cove or tributary areas added to mainstem 
mapping area. 
Enumerated_Domain_Value_Definition_Source: HRNERR 
Attribute:  
Attribute_Label: TYPE 
Attribute_Definition:  
Character symbol used for mapping purposes to identify vegetation community type.  
Attribute_Definition_Source: HRNERR 
Attribute_Domain_Values:  
Enumerated_Domain:  
Enumerated_Domain_Value: UP 
Enumerated_Domain_Value_Definition:  
Land areas with or without upland vegetation or intertidal marsh vegetation.  
Enumerated_Domain_Value_Definition_Source: HRNERR 
Attribute_Domain_Values:  
Enumerated_Domain:  
Enumerated_Domain_Value: SAV 



 26 

Enumerated_Domain_Value_Definition: Mixed submerged aquatic vegetation areas. 
Enumerated_Domain_Value_Definition_Source: HRNERR 
Attribute_Domain_Values:  
Enumerated_Domain:  
Enumerated_Domain_Value: TN 
Enumerated_Domain_Value_Definition: Trapa natans,rooted with floating leaves. 
Enumerated_Domain_Value_Definition_Source: HRNERR 
Attribute:  
Attribute_Label: PHOTO 
Attribute_Definition:  
Text sting identifier of primary aerial photograph used for the interpretation and 
mapping.  
Attribute_Definition_Source: Kucera International 
Attribute_Domain_Values:  
Unrepresentable_Domain:  
Identifier combines the flight line information (first two integers) with the photo number 
(third-fifth integers).  
Overview_Description:  
Entity_and_Attribute_Overview:  
The three-category classification system used was developed through consultations 
among HRNERR and IRIS. The three categories are: Upland (VEGCODE=1, 
TYPE=UP); SAV (VEGCODE=2, TYPE=SAV), and Trapa natans (VEGCODE=3, 
TYPE=TN). Detailed explanations of the classifications can be found in final project 
report.  
Entity_and_Attribute_Detail_Citation: HRNERR 

 
Distribution_Information:  

Distributor:  
Contact_Information:  
Contact_Organization_Primary:  
Contact_Organization: New York State Department of Environmental Conservation 
Contact_Person: Division of Information Services, GIS Unit 
Contact_Address:  
Address_Type: mailing and physical address 
Address: 625 Broadway 
Address: 3rd Floor 
City: Albany 
State_or_Province: NY 
Postal_Code: 12233-2750 
Country: USA 
Contact_Voice_Telephone: (518) 402-9860 
Contact_Facsimile_Telephone: (518) 402-9031 
Contact_Electronic_Mail_Address: EnterpriseGIS@gw.dec.ny.gov 
Resource_Description:  
A map of the extent of submerged aquatic vegetation and water Chestnut in the Hudson 
River Estuary in 2022  
Distribution_Liability:  
The New York State Department of Environmental Conservation (NYSDEC) provides 
these geographic data "as is". NYSDEC makes no guarantee or warranty concerning the 
accuracy of information contained in the geographic data. NYSDEC further makes no 
warranty, either expressed or implied, regarding the condition of the product or its fitness 
for any particular purpose. The burden for determining fitness for use lies entirely with 



 27 

the user. Although these data have been processed successfully on a computer system at 
NYSDEC, no warranty expressed or implied is made regarding the accuracy or utility of 
the data on any other system or for general or scientific purposes. This disclaimer applies 
both to individual use of the data and aggregate use with other data. It is strongly 
recommended that careful attention be paid to the contents of the metadata file associated 
with these data. NYSDEC shall not be held liable for improper or incorrect use of the 
data described and/or contained herein.  

 
Metadata_Reference_Information:  

Metadata_Date: 20241231 
Metadata_Contact:  
Contact_Information:  
Contact_Person_Primary:  
Contact_Person: Magdeline Laba 
Contact_Organization: Cornell Institute for Resource Information Sciences 
Contact_Position: Senior Research Associate 
Contact_Address:  
Address_Type: mailing and physical address 
Address: 1011 Bradfield Hall 
City: Ithaca 
State_or_Province: NY 
Postal_Code: 14853 
Country: USA 
Contact_Facsimile_Telephone: 607-255-4662 
Contact_Voice_Telephone: 607-255-6520 
Contact_Electronic_Mail_Address: ml49@cornell.edu 
Hours_of_Service: 9:00AM - 5:00PM 
Metadata_Standard_Name: FGDC Content Standards for Digital Geospatial Metadata 
Metadata_Standard_Version: FGDC-STD-001-1998 
Metadata_Time_Convention: local time 
Metadata_Extensions:  
Online_Linkage: <http://www.esri.com/metadata/esriprof80.html> 
Profile_Name:  
ESRI Metadata Profile  
 

 
Generated by mp version 2.9.11 on Mon Dec 03 17:43:47 2022 
 
 
Hudson River Estuary Documented Submerged Aquatic Vegetation (SAV) 
Metadata also available as - [XML] 
Metadata: 

• Identification_Information 
• Data_Quality_Information 
• Spatial_Data_Organization_Information 
• Spatial_Reference_Information 
• Entity_and_Attribute_Information 
• Distribution_Information 
• Metadata_Reference_Information 

http://www.esri.com/metadata/esriprof80.html
http://geology.usgs.gov/tools/metadata/tools/doc/mp.html
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Identification_Information:  

Citation:  
Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 20241231 
Title:  
Hudson River Estuary Documented Submerged Aquatic Vegetation (SAV)  
Geospatial_Data_Presentation_Form: Shape file 
Series_Information:  
Series_Name: Hudson River Estuary - Submerged Aquatic Vegetation 
Issue_Identification: Documented Habitat 
Publication_Information:  
Publication_Place: Albany, New York 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350> 
Larger_Work_Citation:  
Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 2002-2022 
Title: Hudson River Estuary - Submerged Aquatic Vegetation 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
 
Description:  
Abstract:  
A map of the documented SAV habitat created from the aggregate extent of submerged 
aquatic vegetation in the Hudson River Estuary mapped in all seven inventories (1997, 
2002, 2007, 2014, 2016, 2018, 2022). In SAV communities Vallisneria americana and 
Myriophyllum spicatum are dominant in association with Ceratophyllum dermersum, 
Elodea muttallii, Najas sp., and Potamogeton perfoliatus. The designation "submerged 
aquatic vegetation" explicitly excludes plant communities in which Trapa natans is 
dominant in association with Spriodela polyrhiza, Myriophyllum spicatum, and Nuphar 
advena.  
 
Purpose:  
This dataset documents areas where SAV has been known to occur and thereby 
considered acceptable habitats. SAV is an important habitat and site of primary 
production in many aquatic ecosystems. Prior to 1995 there was no baseline information 
on SAV extent or distribution in the tidal freshwater Hudson River or any information on 
how the extent of SAV is changing with time in the Hudson River Estuary. The 2022 
mapping project is a continuation of the 1997, 2002, 2007, 2014, 2016 and 2018 SAV 
monitoring efforts. The current SAV mapping was conducted in order to determine the 
status of the resource in 2022, and to compare the extent of SAV in 2022 with that 

http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350
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observed in 2018. This dataset is a derivative of the 2018, 2016, 2014, 2007, 2002, and 
1997 datasets.  
 
Supplemental_Information:  
SAV mapping in the Hudson River Estuary was conducted in seven time periods with 
different sources of funding. The 1997 mapping was initiated with NOAA funds, Hudson 
River Foundation funds, and N.Y. State Environmental Protection Funds through the 
Hudson River Estuary Program (HREP). In 2002, 2007, 2014, 2016, 2018 and 2022 
mapping was undertaken with N.Y. State Environmental Protection Funds through 
HREP. In 1994, a collaboration was initiated between the Institute of Ecosystem Studies 
(IES), now the Cary Institute of Ecosystem Studies, HRNERR/NYSDEC, and the Cornell 
Laboratory for Environmental Applications of Remote Sensing (CLEARS), now IRIS. In 
addition, New York Sea Grant, HREP, and the National Oceanic and Atmospheric 
Administration (NOAA) are identified as partners. These groups provided diverse 
expertise to enable the first broad delimitation of SAV in the Hudson.  
Major tributaries and coves were mapped in addition to the main river area.  
Time_Period_of_Content:  
Time_Period_Information:  
Range_of_Dates/Times:  
Beginning_Date: 1995 
Ending_Date: 2022 
Currentness_Reference:  
Shape files are updated as amendments occur, or as errors in the data are discovered and 
corrected.  
Status:  
Progress: Complete 
Maintenance_and_Update_Frequency: Not Applicable 
Spatial_Domain:  
Bounding_Coordinates:  
West_Bounding_Coordinate: -74.051438 
East_Bounding_Coordinate: -73.68507 
North_Bounding_Coordinate: 42.754021 
South_Bounding_Coordinate: 40.87364 
Keywords:  
Theme:  
Theme_Keyword_Thesaurus: LCSH 
Theme_Keyword: Marine plants--Research--New York State 
Theme_Keyword: Seagrasses--Hudson River (N.Y. and N.J)--Identification 
Theme_Keyword: Water quality--Hudson River (N.Y. and N.J) 
Theme_Keyword: Estuarine plants--Hudson River (N.Y. and N.J)--Identification 
Theme_Keyword: Aquatic plants--Hudson River (N.Y. and N.J)--Identification 
Theme_Keyword: Marine plants--Hudson River (N.Y. and N.J)--Identification 
Theme_Keyword: American wild celery 
Theme_Keyword: Water Chestnut 
Theme_Keyword: Aquatic weeds 
Theme:  
Theme_Keyword_Thesaurus: ISO 19115 Topic Category 
Theme_Keyword: biota 
Theme_Keyword: environment 
Theme_Keyword: oceans 
Theme_Keyword: inland Waters 
Theme:  
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Theme_Keyword_Thesaurus: HRNERR 
Theme_Keyword: Trapa natans 
Theme_Keyword: Submerged Aquatic Vegetation 
Theme_Keyword: Hudson River National Estuarine Research Reserve (HRNERR) 
Theme_Keyword:  
New York State Department of Environmental Conservation (NYSDEC)  
Place:  
Place_Keyword_Thesaurus: LCSH 
Place_Keyword: Hudson River Watershed (N.Y. and N.J.) 
Place_Keyword: Hudson River Valley (N.Y. and N.J.) 
Access_Constraints: None 
Use_Constraints:  
1. The NYSDEC Hudson River Estuary Program, NYSDEC Hudson River National 
Estuarine Research Reserve and Cornell Institute for Resource Information Sciences ask 
to be credited in derived products. 2. Secondary Distribution of the data is not allowed. 3. 
Any documentation provided is an integral part of the data set. Failure to use the 
documentation in conjunction with the digital data constitutes misuse of the data. 4. 
Although every effort has been made to ensure the accuracy of information, errors may 
be reflected in the data supplied. The user must be aware of data conditions and bear 
responsibility for the appropriate use of the information with respect to possible errors, 
original map scale, collection methodology, currency of data, and other conditions.  
Point_of_Contact:  
Contact_Information:  
Contact_Person_Primary:  
Contact_Person: Sarah H. Fernald 
Contact_Organization:  
Hudson River National Estuarine Research Reserve/New York State Department of 
Environmental Conservation,  
Contact_Position: Research Coordinator 
Contact_Address:  
Address_Type: mailing and physical address 
Address: Norrie Point Environmental Center 
Address: PO Box 315 
City: Staatsburg 
State_or_Province: New York 
Postal_Code: 12580 
Country: USA 
Contact_Voice_Telephone: (845) 889-4745 
Contact_Facsimile_Telephone: 845-888-4749 
Contact_Electronic_Mail_Address: Sarah.Fernald@dec.ny.gov 
Data_Set_Credit:  
Hudson River National Estuarine Research Reserve (NERR) maintains the Hudson SAV 
data  
Native_Data_Set_Environment:  
Microsoft Windows 7 Professional Service Pack 1; ESRI ArcCatalog 10.4.1  
 
Cross_Reference:  
Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 20181231 
Title: Hudson River Estuary Submerged Aquatic Vegetation 2016 
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Series_Information:  
Series_Name: Hudson River Estuary Submerged Aquatic Vegetation 
Issue_Identification: 2016 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
Other_Citation_Details:  
This dataset shows the extent of SAV in 2016 based on aerial photography from 2016 
and is the fifth inventory of Hudson River Estuary SAV.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350> 
 
Cross_Reference:  
Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 20141231 
Title: Hudson River Estuary Submerged Aquatic Vegetation 2014 
Series_Information:  
Series_Name: Hudson River Estuary Submerged Aquatic Vegetation 
Issue_Identification: 2014 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
Other_Citation_Details:  
This dataset shows the extent of SAV in 2014 based on aerial photography from 2014 
and is the fourth inventory of Hudson River Estuary SAV.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350> 
 
Cross_Reference:  
Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 20070301 
Title: Hudson River Estuary Submerged Aquatic Vegetation 2007 
Series_Information:  
Series_Name: Hudson River Estuary Submerged Aquatic Vegetation 
Issue_Identification: 2007 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
Other_Citation_Details:  
This dataset shows the extent of SAV in 2007 based on aerial photography from 2007 
and is the third inventory of Hudson River Estuary SAV.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350> 
 
Cross_Reference:  

http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350
http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350
http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350
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Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 20070301 
Title: Hudson River Estuary Submerged Aquatic Vegetation 2002 
Series_Information:  
Series_Name: Hudson River Estuary Submerged Aquatic Vegetation 
Issue_Identification: 2002 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
Other_Citation_Details:  
This dataset shows the extent of SAV in 2002 based on aerial photography from 2002 
and is the second inventory of Hudson River Estuary SAV.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350> 
 
Cross_Reference:  
Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 20021022 
Title: Hudson River Estuary - Submerged Aquatic Vegetation 1997 
Series_Information:  
Series_Name: Hudson River Esturay Submerged Aquatic Vegetation 
Issue_Identification: 1997 
Publication_Information:  
Publication_Place: Albany, New York 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
Other_Citation_Details:  
This dataset shows the extent of SAV in 1997 based on aerial photography from 1995 
and 1997 and is the first inventory of Hudson River Estuary SAV  
Online_Linkage: <http://cugir.mannlib.cornell.edu/> 
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350> 
Cross_Reference:  
Citation_Information:  
Originator:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
Publication_Date: 20110506 
Title: Hudson River Estuary Tidal Wetlands 2007 
Publication_Information:  
Publication_Place: Albany, New York 
Publisher:  
Hudson River National Estuarine Research Reserve (HRNERR) and New York State 
Department of Environmental Conservation (NYSDEC)  
Other_Citation_Details:  
A map of the extent and composition of tidal wetlands in the Hudson River Estuary in 
2007.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1210> 

http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350
http://cugir.mannlib.cornell.edu/
http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1350
http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1210
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Cross_Reference:  
Citation_Information:  
Originator: Lamont-Doherty Earth Observatory of Columbia University 
Publication_Date: 2004 
Title: Hudson River Estuary Shoreline 
Series_Information:  
Series_Name: Hudson River Estuary Program 
Issue_Identification: Benthic Mapping Project 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher: NYS DEC 
Other_Citation_Details:  
This data set is a combination of NYSDEC shoreline information from the SAV project 
covering the estuary north of Manhattan and NOAA shoreline data for the New 
York/New Jersey Harbor. From Troy to the north end of Manhattan the shoreline is the 
same as the file fin_shore83.e00 bundled with the SAV files on CUGIR. From the north 
end of Manhattan south, this shoreline file is identical to NOAA's Medium Resolution 
Digital Vector Shoreline (1998) for the Contiguous United States.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136> 
 
Cross_Reference:  
Citation_Information:  
Originator: Dan Miller 
Originator: Chris Bowser 
Originator: Hudson River National Estuarine Research Reserve 
Publication_Date: 2008 
Title: Hudson River Estuary Shoreline Type 
Geospatial_Data_Presentation_Form: vector shape file 
Series_Information:  
Series_Name: Hudson River Estuary Program 
Issue_Identification: Estuary Shoreline Type 
Publication_Information:  
Publication_Place: Albany, NY 
Publisher: New York State Department of Environmental Conservation 
Other_Citation_Details:  
An inventory of shoreline types (natural or engineered) for the tidal Hudson River 
shoreline from the Tappan Zee Bridge north to Troy.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136> 
 
Cross_Reference:  
Citation_Information:  
Originator: John Ladd 
Originator: New York State Department of Environmental Conservation 
Publication_Date: 2008 
Title: Hudson River Estuary Bathymetry 30m-grid 
Geospatial_Data_Presentation_Form: SDE raster digital data 
Series_Information:  
Series_Name: Hudson River Estuary Program 
Issue_Identification: Benthic Mapping Project 
Publication_Information:  
Publication_Place: Albany, NY 

http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136
http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136
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Publisher: NYS DEC 
Other_Citation_Details:  
Grid of elevations in meters of the floor of the Hudson River. The grid values were 
derived by merging gridded datasets originating from NOAA with a dataset originating 
from SUNY Stony Brook. The observations cover the Hudson River between the 
Verrazano Narrows and Troy; north of the City of Hudson there are no data for shoals 
shallower than 4 meters.  
Online_Linkage: <http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136> 
 
Security_Information:  
Security_Classification_System: None 
Security_Classification: Unclassified 
Security_Handling_Description: None 
 

 
Data_Quality_Information:  

Attribute_Accuracy:  
Attribute_Accuracy_Report:  
This dataset is an aggregation of all areas mapped identified as SAV in the individual 
inventories. It documents areas where SAV has been known to occur and thereby 
considered acceptable habitats. The data quality information given here and the process 
steps described document the efforts of the 2022 survey, which was typical of the 2018 
inventory. Delineation of the three land cover categories (Upland/Intertidal, Vegcode=1; 
SAV, Vegcode=2; Trapa natans, vegcode=3) was accomplished through on-screen 
digitization of digital aerial photography. The smallest feature that could reliably be 
drawn using this system was a polygon with an area of 5-10 m2 at a scale of 1:500. 
Polygons as small as 5m2 were created and were later aggregated to the minimum size 
delineation of 60m2 with polygons within 10 meters of each other being merged. Maps 
were created to be displayed at a scale of 1:24,000.  
Logical_Consistency_Report:  
The 2022 SAV inventory included broad delimitation of SAV and Water Chestnut beds 
in the Hudson River Estuary using aerial photography for primary data collection. Field 
sampling of random points was used to verify the photo interpretation, following 
established digital image processing accuracy assessment protocols. SAV and water 
chestnut polygons were visited in the field.  
Completeness_Report:  
The shape file includes all SAV areas observed in the Hudson River Estuary from 
Hastings-on-Hudson north to the Federal Dam at Troy for the inventory years of 1997, 
2002, 2007, 2014, 2016, 2018 and 2022 
Positional_Accuracy:  
Horizontal_Positional_Accuracy:  
Horizontal_Positional_Accuracy_Report:  
Shape files are accurate to the quality of the original topographic map. The minimum size 
polygon in the 2022 map is 62 m2.  
 
Lineage:  
Process_Step:  
Process_Description:  
All polygons identified as Submerged Aquatic Vegetation (VEGCODE=3, TYPE=VA) 
were extracted from â€œSAV_2016â€�, â€�SAV_2014", "SAV2007_83, SAV2002_83, 
and SAV1997_83" to create "Documented_SAV_Habitat_2016â€�. The "Id" field for all 
polygons of "Documented_VA_Habitat_83" was calculated to be equal to "0" and then 

http://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1136
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all polygons were dissolved on "Id" to create a single polygon of documented SAV 
habitat.  
Process_Date: 20181231 
 

 
Spatial_Data_Organization_Information:  

Direct_Spatial_Reference_Method: Vector 
Point_and_Vector_Object_Information:  
SDTS_Terms_Description:  
SDTS_Point_and_Vector_Object_Type: G-polygon 
Point_and_Vector_Object_Count: 1 
 

 
Spatial_Reference_Information:  

Horizontal_Coordinate_System_Definition:  
Planar:  
Grid_Coordinate_System:  
Grid_Coordinate_System_Name: Universal Transverse Mercator 
Universal_Transverse_Mercator:  
UTM_Zone_Number: 18 
Transverse_Mercator:  
Scale_Factor_at_Central_Meridian: 0.999600 
Longitude_of_Central_Meridian: -75.000000 
Latitude_of_Projection_Origin: 0.000000 
False_Easting: 500000.000000 
False_Northing: 0.000000 
Planar_Coordinate_Information:  
Planar_Coordinate_Encoding_Method: coordinate pair 
Coordinate_Representation:  
Abscissa_Resolution: 0.000093 
Ordinate_Resolution: 0.000093 
Planar_Distance_Units: meters 
Geodetic_Model:  
Horizontal_Datum_Name: North American Datum of 1983 
Ellipsoid_Name: Geodetic Reference System 80 
Semi-major_Axis: 6378137.000000 
Denominator_of_Flattening_Ratio: 298.257222 
 

 
Entity_and_Attribute_Information:  

Detailed_Description:  
Entity_Type:  
Entity_Type_Label: Documented Submerged Aquatic Vegetation 
Entity_Type_Definition:  
Aggregate distribution of submerged aquatic vegetation in the Hudson River Estuary for 
1997, 2002, 2007, 2014, 2016, 2018 and 2022 
Entity_Type_Definition_Source:  
Cornell Institute for Resource Information Sciences (Cornell IRIS)  
 
Attribute:  
Attribute_Label: Shape 
Attribute_Definition: Feature geometry. 
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Attribute_Definition_Source: ESRI 
Attribute_Domain_Values:  
Enumerated_Domain:  
Enumerated_Domain_Value: polygon 
Enumerated_Domain_Value_Definition: geographic feature type (i.e. point, line, 
polygon) 
Enumerated_Domain_Value_Definition_Source: ESRI. 
Attribute:  
Attribute_Label: FID 
Attribute_Definition: the Identification Number of the polygon 
Attribute_Definition_Source: User assigned 
Attribute_Domain_Values:  
Enumerated_Domain:  
Enumerated_Domain_Value: 0 
Enumerated_Domain_Value_Definition: the Identification Number of the polygon 
Enumerated_Domain_Value_Definition_Source: ESRI 
Attribute:  
Attribute_Label: Area 
Attribute_Definition: Area of feature in square meters. 
Attribute_Definition_Source: ESRI 
Attribute_Domain_Values:  
Enumerated_Domain:  
Enumerated_Domain_Value: 27558900 sq meters 
Enumerated_Domain_Value_Definition: Area of feature in meters 
Enumerated_Domain_Value_Definition_Source: ESRI 
Overview_Description:  
Entity_and_Attribute_Overview:  
A map of the documented SAV habitat created from the aggregate extent of SAV in the 
Hudson River Estuary mapped in all SEVEN inventories (1997, 2002, 2007, 2014, 2016, 
2018, 2022). This dataset documents areas where SAV has been known to occur and 
thereby considered acceptable habitats. Only one polygon exists in the dataset.  
Entity_and_Attribute_Detail_Citation: HRNERR 

 
Distribution_Information:  

Distributor:  
Contact_Information:  
Contact_Organization_Primary:  
Contact_Organization: New York State Department of Environmental Conservation 
Contact_Person: Division of Information Services, GIS Unit 
Contact_Address:  
Address_Type: mailing and physical address 
Address: 625 Broadway 
Address: 3rd Floor 
City: Albany 
State_or_Province: NY 
Postal_Code: 12233-2750 
Country: USA 
Contact_Voice_Telephone: (518) 402-9860 
Contact_Facsimile_Telephone: (518) 402-9031 
Contact_Electronic_Mail_Address: EnterpriseGIS@gw.dec.ny.gov 
Resource_Description: Data can be obtained through primary contact. 
Distribution_Liability: User assumes all liability in the use of this data. 
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Metadata_Reference_Information:  

Metadata_Date: 20161231 
Metadata_Contact:  
Contact_Information:  
Contact_Person_Primary:  
Contact_Person: Magdeline Laba 
Contact_Organization: Cornell Institute for Resource Information Sciences 
Contact_Position: Senior Research Associate 
Contact_Address:  
Address_Type: mailing and physical 
Address: 1018 Bradfield Hall 
City: Ithaca 
State_or_Province: NY 
Postal_Code: 14853 
Country: USA 
Contact_Facsimile_Telephone: 607-255-4662 
Contact_Voice_Telephone: 607-255-6520 
Contact_Electronic_Mail_Address: ML49@cornell.edu 
Hours_of_Service: 9:00AM - 5:00PM 
Metadata_Standard_Name: FGDC Content Standards for Digital Geospatial Metadata 
Metadata_Standard_Version: FGDC-STD-001-1998 
Metadata_Time_Convention: local time 
Metadata_Extensions:  
Online_Linkage: <http://www.esri.com/metadata/esriprof80.html> 
Profile_Name: ESRI Metadata Profile 
Metadata_Extensions:  
Online_Linkage: <http://www.esri.com/metadata/esriprof80.html> 
Profile_Name: ESRI Metadata Profile 
Metadata_Extensions:  
Online_Linkage: <http://www.esri.com/metadata/esriprof80.html> 
Profile_Name: ESRI Metadata Profile 
Metadata_Extensions:  
Online_Linkage: <http://www.esri.com/metadata/esriprof80.html> 
Profile_Name: ESRI Metadata Profile 

 
Generated by mp version 2.9.11 on Sun Dec 09 16:37:40 2018 
 

http://www.esri.com/metadata/esriprof80.html
http://www.esri.com/metadata/esriprof80.html
http://www.esri.com/metadata/esriprof80.html
http://www.esri.com/metadata/esriprof80.html
http://geology.usgs.gov/tools/metadata/tools/doc/mp.html
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