


Table 2. Results of Spectral Analyses

Rainfall
Subregion Autoregessive Dominant Fourier Transform Dominant
Period (years) Period (years)
Coastal Plain | 15.2 16.3
Coastal Plain 11 11.8 16.3
Coastal Plain 111 12.2 14.8
Coastal Plain IV 14.1 13.1
Piedmont | 154 16.2
Piedmont 11 154 16.2
Piedmont 111 13.8 12.0
Piedmont IV 11.3 11.0
Blue Ridge 155 22.8
Valley and Ridge 6.1 12.8
Runoff
Subregion Autoregessive Dominant Fourier Transform Dominant
Period (years) Period (years)

Coastal Plain | 14.3 16.8
Coastal Plain 11 155 16.8
Coastal Plain 111 13.0 174
Coastal Plain IV 11.3 10.9
Piedmont | 15.8 16.8
Piedmont 11 15.2 16.8
Piedmont 111 17.3 174
Piedmont IV 11.1 10.9
Blue Ridge 154 16.9
Valley and Ridge 6.1 11.2
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Abstract Many current approaches for determining
environmental flow requirements rely heavily on analysis
of historical hydrology data and flow times series analysis.
These approaches then use flow and habitat frequency
analysis to create an estimate of historical flows (also re-
ferred to as baseline or “unimpaired”) and use them as a
proxy for prediction of future conditions and the evalua-
tion of needed environmental flows. Climate change pre-
dictions now strongly suggest that in the Southeast, we
can expect changing patterns of precipitation and stream-
flow, including lower summer flows and more extreme
high flows. This potentially invalidates or creates bias in
the use of historical flow analysis as a proxy for future
conditions. We summarize and examine methods now
being used for prediction of future precipita-
tion/streamflow and assess how they may be used with
widely applied instream flow methods and the potential
implications for environmental flow requirements. We
consider the need for adding adaptive management or un-
certainty/risk analysis to these approaches. We hope that
this examination will stimulate discussion and thought
about how best to build climate change considerations into
environmental flows.

INTRODUCTION

Climate change could result in: higher air and water
temperatures; more variability in rainfall amounts, distri-
bution, and timing; increases in storm intensity; sea level
rise; and changes in coastal/ocean characteristics. These
changes would influence the volume and timing of water
that is available to support aquatic habitat needs and exist-
ing and growing water supply demands. Increased vari-
ability in rainfall and higher summer day temperatures
have been predicted for the Southeast (USCGRP 2004).
Higher temperatures may increase residential, industrial,
and agricultural water usage in the Southeast during times
when water levels are typically low. Higher temperatures
may also produce an increase in the frequency of aquatic
systems experiencing stress due to low dissolved oxygen
concentrations.
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TRADITIONAL FLOW PREDICTION METHODS

Many past flow studies assumed that what has hap-
pened in the past will happen in the future; this is “station-
arity”. Stationarity is the idea that natural systems fluctu-
ate within an unchanging envelope of variability. (Milly et
al 2008) The most common approach was to utilize a
long-term flow or rainfall data set that includes natural
variability between seasons and years to predict future
conditions. The evaluation and analysis of past conditions
such as flow duration curves and flow time series, is a
central component of environmental flow studies. Within
the context of climate change, stationarity is no longer a
reliable assumption. Reliance upon stationarity will result
in the development of predictions that do not reflect the
changing conditions expected or being experienced in the
Southeast.

WHAT CHANGES HAVE BEEN PREDICTED
FOR THE SOUTHEAST?

Climate change models diverge on the amounts that
both precipitation and temperature are expected to change
in the Southeast. The following figure is from IPCC 2007,
and illustrates the range (approximately a 1 to 4 degree
Celsius increase) in earth surface warming associated with
different growth predictions. Generally, precipitation over
North America is projected to be less frequent, but more
intense (USGCRP 2008).
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