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Introduction:
Land usage in the areas surrounding watersheds influences both 

the water quantity and quality within the system. This study will 
investigate  the connection between agricultural land usage and 
water quality, along with its future implications, within the 
Middle Connecticut Watershed using a continuous simulation  
model. Fluctuations in discharge and pollutant loads influence 
biodiversity, viability of sensitive ecosystems, bank erosion, and 
sediment yield. Understanding these connections informs and 
promotes proper watershed management and can result in higher 
water quality for communities supported by the Middle 
Connecticut Watershed. This study seeks to better understand 
what current land use projections may predict for the health of 
the Middle Connecticut in the future. Successfully understanding 
this relationship allows for more efficient mitigation of 
externalities imposed onto the watershed both locally and 
beyond. 

Objectives: 
General Study: Identify the impacts communities with high 
agricultural land usage impose onto a watershed system.
a) Examine the specific impacts said land usage typing has 
regarding nutrient and sediment loading.
b) Identify management strategies that could mitigate 
externalities of agricultural practice on the watershed both locally 
and regionally.   

Study Area: 
The Middle Connecticut Watershed is the central sub-basin of the 
Connecticut River Watershed. The Connecticut, being the largest 
of New England’s rivers, provides 70% of freshwater for the 
Long Island Sound. The Middle Connecticut comprises 661,024 
acres of space within Vermont, New Hampshire, and 
Massachusetts. Both Springfield and Northampton are included 
within this watershed. The system supports 7 counties in its 
entirety as well as a strong agricultural community.
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Methodology:
In order to create accurate simulations for the subject watershed, 
further delineation was required. The Middle Connecticut was 
then divided into 31 spatially-explicit sub-basins via a digital 
elevation model (DEM) and the National Hydrography Dataset 
(NHD). Each of these sub-basins ultimately drains into the 
mainstem Connecticut River. Assessments for maximum flow 
and accuracy of model were conducted using the southernmost 
USGS Daily Discharge Station (Station No. 01172010) in 
Holyoke, MA. Readings were recorded in (ft3/second) and prior 
to calibration converted to (m3/second). Daily flow data was 
collected for the years 2002-2020. National Land Coverage Data 
(NLCD) and State Soil Data (STATSGO) for Massachusetts, 
Vermont, and New Hampshire were overlaid prior to soil, land 
use, and slope reclassification. Threshold values for these 
reclassifications when defining the hydrologic response units 
(HRU) were set to 10%, 5%, and 5% respectively. The final 
composition includes 751 HRU’s across the 31 subbasins within 
the Middle Connecticut.

Table 1: Distribution of Land Usage Classes

Discussion: 
For greater accuracy and development of the model, calibration is 
required. Continuation of the research will involve continued 
optimization of parameter ranges through 5 simulation iterations 
such as to increase the correlation between historical data and the 
model itself. 

Figure 2: SWAT Model Flow Chart

Results:

Conclusion:
a) Agricultural communities such as the studies subject consume 
high levels of fertilizer and growth supplements when tending to 
crops. High levels of nitrogen are to be expected as the 
externalities of these fertilizers are later imposed upon the 
system. The model generated over 99 days of nitrogen stress in 
the system highlighting the impact land use has over local water 
systems. 
b) In order to mitigate these nitrogen stresses recommendations 
for surrounding communities would involve riparian buffer zones 
of deep-rooted local plant life. These zones would reduce the 
amount of agricultural run-off from entering the system thus 
reducing the stress imposed. 


