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Governmental policy requires production of 36 billion gallons
of biofuels from domestically produced feedstocks per year by
2022 (Energy Independence and Security Act of 2007)

. 21 billion gallons per year of advanced biofuels
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-Research Question & Project Design

Present forestry management practices are considered sustainable. Will
the addition of intercropped switchgrass as a biomass feedstock and
associated management practices (i.e. implementation, maintenance, and
harvest) impact hydrolog

and water quality in pine plantations of the
southeastern region of the U.S.2
)

L

Py Garteret County, NC
. Calhoun A

Greene County, AL
L 1 <

3 matched, managed pine
plantation research sites
4-5 upland watersheds each
Paired watershed design
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Determine differences in hydrology and water quality in a
paired watershed experimental design by :
= establishing natural differences between watersheds
in a pre-treatment phase where all watersheds consist
of 5-6 year pine stands (2010-2012)
= comparing differences among control and treated
watersheds in a post-treatment period (2012-present)
= determining deviation between pre- and post-
treatment conditions within each watershed

4 _Objectives

Data collection

Monitoring Discharge

* Data: Height and velocity of water leaving th-. outlets to
calculate discharge (Discharge=Velocity*Wetted Cross Section)

* Measurement Interval: 2 min

* Equipment: Trapezoidal flume, doppler velocity meter,
pressure transducer water level recorder

Monitoring Weather

* Data: Rainfall, temperature, wind speed, gust speed, solar
radiation, atmospheric pressure, relative humidity

» Measurement Interval: 15 min

* Equipment: Weather station, tipping bucket rain gauge

Monitoring Water Quality

= Data: Composite samples of water at the watershed outlets

= Concentrations: NO3-N,NH,*-N, TKN, TSS, TP, DOC,
DIC

= Measurement Interval: Flow dependent

= Equipment: Automated water sampler, automated acidifying
system

Data Analysis

Hydrology ' "
Objective: Evaluate
differences in the
amount of water s
leaving the outlets *
Method: Calculate
and compare
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Data Analysis Continued

Objective: Evaluate differences in the flashiness (how quickly and
frequently streamflow responds to precipitation) of the watersheds
Methods:

= Vk% Curves (Moatar and Meybeck, 2007) (Fig. 2)

= Indicators of Hydrologic Alteration (Richter et al.,
= Richards-Baker Index (Baker et al., 2004)

= Flow duration curves (Searcy, 1959)

1996)

Vk% is the percentage
of the total discharge
that occurs in a
percentage of total
monitoring time. Lower
percentages of time
. correspond with higher
* flow rates, thus the
i steeper the slope, the
relatively flashier the
system.
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Fig. 2. Example ot VK% curves plotted tor 5 watersheds in Alabama

Water Quality

Objective: Evaluate differences in the amount of nutrients and sediment
being exported from the watersheds

Method: Calculate and compare cumulative loads

Objective: Detect differences in loading and provide explanations
Method: Determine trends in nutrient/sediment concentrations exported
by plotting cumulative load versus cumulative flow (Fig. 3)
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Fig. 3. Example of cumulative TSS flux versus cumulative discharge plot in an Alabama watershed

Modeling Component

Two conceptually based hydrological models
developed in France will be applied to the dataset as
an additional method to complete hydrology
objectives.

Two types of modeling to detect impacts of a land
cover change will be applied:
= Rainfall-runoff modeling
= Model: GR4] (Perrin et al., 2003)
= Inputs: Daily rainfall and PET
= Output: Discharge
= 4 free parameters
= Paired watershed design modeling
= Model: Neighbor Catchment Modell

(Andréassian et al., 2012)

= Inputs: Discharge of neighboring
catchment

= Output: Discharge

= 3 free parameters

ASABE 2013 Annual International Meeting, Kansas City, MO July 21-24




