
Discussion
ÅLoss of SAV coverage (Figure 5) results in loss of both habitat for 

fish and invertebrates and foraging areas for waterfowl. Fewer 
and smaller SAV beds result in less oxygen contributed to the 
midsummer oxygen budget of the Hudson River.

ÅAbsolute change in area was unexpectedly explained by 
increased length of natural shoreline. We predicted that the greater 
the length of natural shoreline, the smaller the loss of SAV because of 
less damage to SAV beds from wave reflection and scour. However, the 
lower two thirds of the river had both the greatest length of natural 
shoreline and the highest loss of SAV coverage. Perhaps the greater 
turbidity resulting from sediment suspended by wave action on natural 
shorelines (which were often gently sloping shores) inhibited growth of 
SAV.

ÅPercent change in area was explained by the number of 
combined sewage outfall areas (CSOs). Even though nutrient 
enrichment has likely occurred throughout the river, the presence of CSOs 
in the upper third of the river, where most CSOs were located, has made 
a significant contribution to the reduced losses in SAV coverage (with the 
exception of Inbocht Bay) that were reported. 

ÅEven though 33 of 37 marinas were found in the lower two thirds of the 
river where the greatest losses of SAV coverage occurred, the number of 
marinas was not a significant predictor of change in SAV coverage. 
Perhaps the SAV beds differed in their locations relative to the majority of 
boat and jet ski traffic. The effect of prop -scarring on SAV beds still 
requires additional research. 
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Objective

ÅTo determine what abiotic factors predict the change in size and 
distribution of SAV beds that occurs over time

Introduction
ÅBecause the Hudson River is tidal, the vegetation that grows in the river is 
under water for several hours twice a day. This submerged aquatic 
vegetation (SAV) grows in freshwater (not salty or brackish) and can be 
found in locations in the Hudson River from Hastings north to Troy (Figure 1).

ÅMost SAV beds are dominated by one plant speciesðwater celery 
(Vallisneria americana).

ÅSAV grows along the east and west edges of the Hudson River in areas of 
shallow water between .46 and 2.74 m in depth. Currently SAV grows in 
approximately 6% of the river area (1802 ha).

ÅSAV beds provide habitats for fish and invertebrates as well as foraging 
areas for waterfowl. These beds are also indicators of water quality and 
contribute significantly to the Hudson Riverôs midsummer oxygen budget. 

ÅLong term monitoring using aerial photographs reveals that SAV bed size 
and distribution are dynamic over time.

ÅConventionally loss of SAV coverage has been attributed to elevated 
turbidity levels, nutrient enrichment, prop scarring, water depth, and 
increases in salinity. We are focusing on the roles of marinas, sewage, 
tributaries, water intake, and shoreline structure.
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Figure 1. Map of study area from Hastings to Troy (Nieder et al. 2009)

Figure 5. Photograph of SAV bed dominated by water celery (Vallisneria americana) 
visible at low tide.

Methods

Results

ÅOverall SAV coverage in 
2002 was 164 hectares less 
than 1997, a 9% loss. 

ÅThe largest absolute 
change (loss) in SAV 
coverage occurred at river 
km 175 at Inbocht Bay in 
the upper third of the river 
(Figure 2). In general, SAV 
loss occurred throughout 
the lower two thirds of the 
study area (Figure 3).

ÅAbsolute change in SAV 
coverage within each half 
block was predicted by 
length of natural shoreline, 
a variable that was also 
correlated with length of 
gently sloping shoreline and 
number of major tributaries 
(adj R2=.31; F=18.37; 
N=40;df=1,38; p=.0001).  

ÅPercent change in SAV 
coverage within each half 
block was predicted by 
number of combined 
sewage outfall areas 
(CSOs), a variable that was 
correlated with half block 
(adj R2=.10; F=5.31;N= 40; 
df=1, 38; p=.000). The 
majority of CSOs were 
found only in the upper 
third of the river (Figure 4).

Figure 3. This graph illustrates the loss of SAV coverage in the lower 
two thirds (south of river kilometer 175) of the Hudson River. (Nieder 
et al. 2009).

Figure 2. Illustrations of change in SAV coverage at Inbocht Bay, Catskill, 
NY in 1997 and 2002. Light green represents water chestnut (Trapa 
natans) that has replaced the dark green SAV (water celery).

1997 2002

ÅWe interpreted aerial photographs of the Hudson River estuary acquired during summer 1997 and 
2002. The interpreted data was digitized and entered into a geographic information system. We 
divided the river into twenty 10 km blocks. Each of these blocks was bisected longitudinally into east 
and west half blocks following the center of the navigable channel as mapped on the digital raster 
graphics of USGS 7.5 min topographic maps. 

ÅWithin each half block we calculated absolute and percent change in SAV area between 1997 and 
2002 and counted the number of sewage treatment plants (STPs), combined sewage outfall areas 
(CSOs), water intake areas, marinas, and major tributaries present as well as measured lengths of 
particular shoreline types.  

ÅWe tested for correlations among these variables and then performed multiple regression using 
select variables to assess the best predictors of absolute and percent change in SAV coverage.

Figure 4. Histogram of the differences in independent variable values between 
the upper third and lower two thirds of the Hudson River. Five of the six 
variables were highest in the lower two thirds. STPs=sewage treatment plants 
and CSOs=combined sewage outfalls. (Frequency of natural shoreline refers to 
the length in meters multiplied by 10 4)


