Distributed Flood Frequency Analysis Using Stochastic Storm Transposition and 2D HEC-HMS
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Motivation

FEMA'’s Future of Flood Risk Data initiative emphasizes a shift from
binary to graduated risk analysis, analyzing hazards at any location

in a watershed where development has or will occur.
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Study Area

Indian Creek is a 93 mi? tributary to the Cedar River in Linn County,
|A. It is a mixed agricultural-urban watershed in east-central lowa

with a USGS streamgage in the city of Marion.

Stochastic Storm Transposition

Stochastic Storm Transposition (SST; Foufoula-Georgiou 1989) is a
method for non-parametric space-for-time substitution for
watershed precipitation-frequency analysis. Modern SST utilizes
catalogs of multi-sensor precipitation observations for storms in a

of Engineers.

SST Simulation

10,000 randomly-sampled storm events were transposed with a
uniform distribution in x and y coordinate across the domain. Initial
soil moisture was sampled from an exponential distribution.
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The Hydrologic Engineering Center’s Hydrologic Modeling System

(HEC-HMS) is a flexible and scalable hydrologic modeling platform
that allows a modeler to choose the most appropriate hydrologic
and meteorologic methods for simulating watershed processes.

HEC-HMS uses the 2-dimensional diffusion wave transform engine

from HEC-RAS to route excess precipitation. This allows HMS to
capture the nonlinearity in hydrologic response and produce

Storm Catalog

A storm catalog was developed from the AORC 4 km precipitation

Flow Frequency Results

The simulation results below are based 10,000 transpositions
(10/year) using a calibrated model based on a conventional Clark
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Storm centers for the 10 largest 72-hour 100 mi? accumulations based on point maximum rainfall.
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