
• The riparian zone represents a key area of nutrient exchange between 
terrestrial and aquatic ecosystems and supports diverse communities. 

• The riparian zone plays a critical role in reducing the impacts of precipitation 
on soil biogeochemistry of low-order watersheds (Vitousek et al. 1997, Shibata et al. 2004, 

Walsh et al. 2005, Hale et al. 2015). 

• Extreme weather events leading to periods of drought or flooding, can 
greatly affect the configuration of these areas and alter their ability to 
regulate the flow of water, materials, and nutrients entering nearby 
waterbodies (Shibata et al. 2004, Hale et al. 2015). 

• In areas subjected to high levels of urbanization, the effects of precipitation 
extremes, are often amplified as the result of development within the 
riparian zone, reducing the area’s ability to function as an ecological sync for 
nutrient and metal inputs into the system (Vitousek et al. 1997, Gamby et al. 2015).

• This study aims to further scientific understanding of baseline riparian soil 
biogeochemical functions and investigate how nutrient pools are affected 
by, and recover from, precipitation extremes.

• Periods of drought and heavy rainfall will affect the carbon and nitrogen 
pools in riparian soils of low-order watersheds.

• Urban watershed sites will have higher carbon & nitrogen concentrations 
than Exurban watershed sites

• Drought conditions did not differ 
significantly from baseline conditions 

– Drought-like conditions throughout much of 2015 

• Rainstorms have delayed effect on 
riparian soil biogeochemistry 

– Input of rainfall affected C and N pools differently  

• Nitrogen and Carbon pools decreased 
along an Urban to Exurban gradient

– Higher Anthropogenic Nitrogen Inputs 
– Lower levels of microbe activity 
– Less riparian vegetation 

• Eight day recovery period observed for 
riparian SOC concentrations following 
Storm 
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Fig. 1 (above): Site Map of Westchester & Dutchess County. 
Red=Exurban Watershed.  Green=Suburban Watershed. Blue=Urban Watershed.   

ABV. Site Name 

IES Cary Institute of Ecological 
Studies 

WCG Wappinger Creek Greenway Trail

QAP Quiet Ares Park

WS Westmoreland Sanctuary 

MGP Mianus Gorge Park 

MSP Mianus State Park 

CC Louis Calder Center

BRP Bronx River Parkway

NYBG New York Botanical Garden

(A.)

Fig 3. (A.) May drought event map of NY and 
surrounding area. (B.) Three day Storm event. 
May 31, 2015–June 2, 2015  

NITROGEN POOL
• This experiment examines nitrate (NO3

-) and ammonium (NH4
+) 

concentrations as indicators of the Nitrogen pool in the riparian 
soils.

• The inorganic nitrogen concentrations of the  samples following 
KCl extraction , using an Astoria 2 Analyzer (Astoria Pacific, 

Clarkamas, OR, USA).

CARBON POOL
• Soil organic carbon (SOC) and soil organic matter (SOM) were 

measured using loss-on-ignition method, which is performed by 
combusting pre-dried soil samples under high temperature (460 
℃ for 4 hours) in a muffle furnace. 
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Sample Type # Plots 
per site

Plot 
Symbol

Baseline x 8

Drought x 6

Storm x 4

Fig. 2 Sampling site diagram w/ number of soil cores taken at 
each site. Lower number of cores taken during drought and 
storm sampling due to time constraint  
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P< 0.025 <<< Fig.(3.A.) Soil Organic 
Carbon concentrations 
across time; comparing 
baseline sampling event 
with post-storm sampling 
events.

SOC conc. on Day 2 (6.4.15) 
and Day 4 (6.6.15) were 
significantly higher than 
baseline (5.17.15). 

SOC conc. on Day 8 
(6.10.15) were similar to 
baseline.

<<< Fig.(4.B.) Soil Organic 
Carbon concentrations 
across watersheds.

The Bronx River watershed 
possessed the highest SOC 
concentrations, followed 
by the Mianus River, with 
the Wappinger Creek 
watershed having the 
lowest levels of SOC.

<<< Fig.(4.C.) Summary of 
Soil Organic Carbon 
concentrations by 
watersheds over time, 
displaying baseline 
(5.17.15) and 1, 2, 4 and 8 
days after heavy 
precipitation event 
(occurred on 5.1.15)

<<< Fig.(2.A.) Nitrate 
Nitrogen pool 
concentrations across time; 
comparing baseline 
sampling event with post-
storm sampling events. 

NO3
- conc. on Day 2 

(6.4.15) were significantly 
higher than Day 4 (6.6.15) 
measurements. 

<<< Fig.(2.B.) Nitrogen in 
Nitrate concentrations 
across watersheds.

The Bronx River watershed 
possessed the highest SOC 
concentrations, followed 
by the Mianus River, with 
the Wappinger Creek 
watershed having the 
lowest levels of SOC.

<<< Fig.(2.C.) Summary of 
Nitrate concentrations 
across watersheds over 
time, displaying baseline 
(5.17.15), drought 
(5.27.15), and 1, 2, 4 and 8 
days after heavy 
precipitation event 
(occurred on 5.1.15).

<<< Fig.(1.C.) Summary of 
Ammonium concentrations 
across watersheds over 
time, displaying baseline 
(5.17.15), drought 
(5.27.15), and 1, 2, 4 and 8 
days after heavy 
precipitation event 
(occurred on 5.1.15).

<<< Fig.(1.B.) Ammonium 
Nitrogen pool across 
watersheds.

The Bronx River watershed 
possessed the highest NH4

+

concentrations, followed 
by the Mianus River, with 
the Wappinger Creek 
watershed having the 
lowest levels of N in NH4

+ .

<<< Fig.(1.A.) Ammonium 
Nitrogen pool across time; 
comparing baseline 
sampling event with post-
storm sampling events.

Day 4 (6.6.15) and Day 8 
(6.10.15) N in NH4

+

concentrations were 
significantly lower than 
observed baseline (5.17.15)
concentrations


