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INTRODUCTION

There is a singular consensus that flooding is as incvitable
as death, taxes, and cold North Dakota wintcrs. The extremcly
low gradient of thc Red River of the North and the nearly flat
surface of the bed of glacial Lake Agassiz produccs a broad
floodplain perfect for widespread flooding (1, 2, 3). Efforts
to mitigate the effects of flooding on human inhabitants living
near rivers seem, geologically speaking, unlikely to succced
in the long term without a better understanding of the costs
and benefits of abatement features in regard to natural riparian
systems and climate cycles. Without such information, heavy
winter snows, rapid spring melts, and flash rainstorms are
destined to occur and raise havoc with the best-laid protection
plans.

As devastating as “record” floods are to the well-being
of communities living in broad floodplains, towns of any size
only infrequently pick up and resettle out of harm’s way. Thus
well-thought-out contingency plans are required to produce
the year-to-year stability most residents desire. It seems clear,
however, that even year-to-year strategies are too short-term
to cope with natural disasters, which are, after all, disasters
only to us, not to nature. Contributors to the symposium on
the River Red flood of 1997 (4) are sending unequivocal
messages about the need for long-term, generation-to-
generation planning including nature-based responses to
natural occurrences.

FLOODING AND CLIMATE

An understanding of the pattern of flooding over a long
period of time is.important to assessing the necessary scale of
flood abatement procedures to protect the greatest number of
citizens possible. Flood data since the late 1800s suggest an
increasing trend toward the greater frequency of large-scale
flooding since the 1950s (5). Bluemle (1) suggests that the
development of established communities along the Red River
occurred during relatively drier conditions. The intermittent
occurrence of moderate flooding events has been insufficient
to dissuade developers and future homeowners from building
adjacent to the river within known flooding corridors. The
almost regular occurrence of significant floods since 1965
has not diminished expansion of cities into flood-prone areas.

The recurrence interval of flooding is not predictable from
one year to the next. Compounding weather events make
flood forecasting difficult at best (6), but an understanding of

fall precipitation, snow accumulation, and soil conditions,
along with the physical parameters of the river basin, provide
a basis for modcling potentially extreme conditions.
[nterpreting short-term climate trends, however variable from
one ycar to the next, will contribute to an understanding ol
flood frequency or potential flood severity.

Temperature, precipitation, and other biosphere
phenomena have changed continuously throughout the earth’s
geologic history. An example close to home is that the arca
of Grand Forks-East Grand Forks was covered by as much as
100 m (330 ft) of water 10,900 years ago (6, 7). Climate
cycles, trends, or events of various durations and magnitudes
have since occurred, requiring cultures to respond successfully
or perish. Even since the last glaciation, small temperature
changes (probably less than 2°C) have resulted in notable
changes in precipitation patterns (9) and locations of human
occupation. The greatest (worst) flooding of the Red River
occurred in the middle 1820s (5, 10) with crests reaching
heights possibly significantly greater than that attained by
the flood of 1997. Ongoing climate studies (e.g., 11) suggest
that short-term climate cycles may influence the frequency of
flood events. Understanding climate trends or cycles, as well
as interpreting the cause and effects of past climate change
is, and undoubtedly will remain, a major subject of thought
in the scientific community. Recognizing climate change in
earth’s history is no longer only an academic pursuit; EI1 Ning
events, global warming, ozone variability, and the wide range
of human influences on the environment and vice versa are
now of fundamental concern to a significant portion of thc
population.

NATURAL FLOOD ABATEMENT

As devastating floods will challenge the best-constructed
abatement features (1, 12), what other options are available
to reduce the effects of record flooding on a community? The
emphasis of natural abatement methods is to reduce the
amount of water entering the river system when the flow rate
and volume in the main channel are already high because of
the spring thaw. Both riparian and wetland areas, along with
other related mitigation activities (2, 13), are signiticant snow/
water catchment areas that can reduce crest flow at critical
times. The “soft path” or natural solution rcviewed by Perkins
(12) concerns the restoration of wetlands but may equally
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