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Introduction

The Raccoon River Watershed (RRW) in
Towa has received considerable attention in
recent years due to concerns regarding ex-
cessive nitrate-nitrogen R%]) concentrations
in the Raccoon River (RR).

Source: Jha, Gassman, and Arnold, (2007).

Frequent detections of N concentrations
above the federal drinking water standard of
10 mg L+ have raised questions about the
sources of N in the RR.

Intensive agricultural production is a pre-
dominant use of a significant portion of the
land in the RRW and is a primary driver of
the local economy within the watershed.
The increase in livestock production is also a
concern within the watershed.

The purpose of this study is to assess the
factors affecting the monthly N concentra-
tions in the RRW. What determines the vari-
ation of N concentrations among a list of
presumed relevant factors (fertilizer ath'ca—
tion rate, rainfall, temperature, livestock,
crop-N-removal, and population), and what
are their relative importance?

This study employs the GARCH(1,1) pro-

cess to model the distribution of nitrate

concentrations in the Raccoon River. The

GARCH model is an extension of the Au-

toregressive Conditional Heteroscedastic

ARCH) model originally developed by
agle (1982).

GARCH is a time seties technique used to
model the serial dependence of volatility.
The GARCH model allows current an
lagged conditional variances, as well as past
realization of the disturbance term, to af-
fect the sample data generating process.
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Y;= Average N Concentration;

FLOW, = Average water flow rate;

RF; = Average rainfall;

TEM, = Average Temperature;

FER= Total Nitrogen fertilizer application;
NRE, = Total N update

POP; = Total population;

T; = months;

& = error term.

2) Variance Equation:
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Data Description

Study petiod: 1992-2008

Monthly N concentration data: Des-
Moines Water Works at Van Meter

Water flow rate: Des Moines Water Works

Monthly N concentrations in the Raccoon River Watershed 1992-2008
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Feed and Fertilizer Bureau
Plant N uptake: calculated by assuming
that corn grain contains, on average,7%
crude protein and that the protein is com-
prised of 16% nitrogen (Morrison,1961).
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Estimated mean equation is explicitly con-
structed by lags of N concentration and
current and lagged values of a number of
independent variables. Hence, the model
estimated has an interesting separation of
short- and long-run effects.

There is no statistically significant, observed

increasing trend in N concentrations. There

are very significant intra-annual variations in
N concentrations and the existence of a very
strong seasonal pattern.

Variations in rainfall and temperature con-
tribute more to the monthly variation in N
concentration than do the changes in nitro-
gen application rates. Practices such as stra-
tegically-placed wetlands designed for nitro-
gen removal could prove very beneficial in
mitigating the effects of seasonal climatic
variagbles such as rainfall and temperature on
in-stream nitrogen levels.

Estimated parameters in the variance equa-
tion are not statistically significant except the
intercept term.
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