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Abstract

In June 2006, training of tropical moisture resulted in several
days of heavy rain over the upper Susquehanna River basin.
Delaware and Otsego Counties in New York experienced
damaging floods and many roads and bridges were destroyed.
This paper addresses the question of how often such an event
might come along. Namely, what 1s the flood recurrence interval
(RI) for the observed discharges at stream gages 1n the upper
Susquehanna River basin for this flood event? Was 1t unusual?
Would we expect to see this size flood again in our life time?

To address these questions, discharge records from available
stream gages were analyzed to estimate flood recurrence, using
two different models for the expected distribution of flood
events—the log Pearson Type III distribution (the standard
model for estimating flood recurrence, essentially a log-normal
distribution), and a power law distribution for flood events
(O(RI) = Q, RI* where Q 1s discharge of a given recurrence, Q,
is a unit discharge when RI = 1 year, and a 1s a scaling
exponent). The Log Pearson Type III (LP3) model consistently
estimates a longer recurrence interval for the 2006 flood event
than the power law estimation—with recurrence intervals
ranging from 23 to 208 years, roughly 2 to 3 times longer than
the power law model. This result has been noted for other basins
(Malamud and Turcotte, 2006).

Interestingly, flood recurrence interval varied across the upper
Susquehanna basin for this single event. Smaller basins exhibit
shorter recurrence intervals for this event, which means that, for
each gaging station, the parameters (O, and a) in the power law
model vary. We can take advantage of the relation between basin
size and R/ to develop a model for flood recurrence for ungaged
streams based on drainage basin area. Two empirical functions
fall out of the analysis using the power law distribution—one
which relates scaling exponents a to basin area A4 [a (A)= bA¢],
and one which relates unit discharges to basin area [Q, (4)=
dA¢]. First, exponents for each power law are plotted against
basin area, and a new power law describing the change in
exponent with basin size 1s extracted. A similar relation 1s
developed for the power law coefficients (that 1s, Q). Four
parameters from these relations, (b, ¢, d, €) permit us to compute
the scaling exponent a and unit discharge Q,, for a basin of
known area. Once the scaling exponent a and unit discharge Q,
are known, we can reconstruct the flood recurrence power law
for the ungaged basin.
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reconstruct a recurrence interval model for that location.

Recurrence Interval depends on drainage basin size. Larger basins exhibit less frequent

The relation between drainage basin area and recurrence interval permits an empirical
development of a power law model for ungaged basins. First, plot power law parameters
against area. Extract a model for each. For ungaged basins of known size, we can
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Figure 1 Aerial view of Ouleout Creek after the June 2006
flood. Destruction of the season’s crops, and alteration of the
floodplain were significant problems in Delaware and Otsego
Counties. Many highways were damaged, and bridges were

destroyed.
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Image courtesy of The Daily Star, Oneonta.
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Branch of the Delaware River. Overlain on top of the
data are the two models for recurrence interval examined

Developing a recurrence interval model for a n ungaged catchment

Given an unknown basin’s size, we can use the empirical relations in Figure 4
and 5 to obtain the coefficient and exponent for a power law model for
recurrence intervals of peak discharge.

in this paper, the Log Pearson Type III (LP3), and the
power law distribution for flow events. The models
diverge at larger recurrence intervals.
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Table 1. Comparison of Log Pearson and Power Law recurrence intervals

for the 2006 Flood event in Delaware and Otstego counties. Note that the Delaware and OtSGgO Counties

Log Pearson model predicts longer RI for each flow. This analysis 1s based on stationarity, that is, the assumption that river flows distributions are not

*An empirical power law model permits estimates of flow recurrence in ungaged catchments in

changing through time. This assumption has been severely challenged by hydrologists who point to

climate change altering the frequency and size of river tflows in various locations around the world.
Acknowledgements kg q S b ; 1 fy d relatine £ disch 1 utilize th q
This work has been supported in part by a Future work documenting channel form, and relating torm to discharge, will utilize the ungage
Faculty Research Grant from SUNY Oneonta, catchment model
2008.




