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tech transfer summary

The Riverine Infrastructure Database (RIDB) is an innovative and

proactive approach to the rapid assessment of riverine locations
when roadway overtopping or bridge inundation could occur.

Objectives

e Create a relational database of the Riverine Infrastructure Database
(RIDB) in an enterprise geographical information system (GIS) for the
rapid assessment of infrastructure

e Enable rapid assessment through the integration of flow data from the
Iowa Flood Center (IFC) Hillslope Link Model (HLM)

e Provide field data collection capabilities to allow Iowa Department of
Transportation (DOT) staff to collect photos and data during flooding
events such as high-water marks

Background

The Iowa DOT owns approximately 2,100 bridges over streams and
rivers on the primary highway system. Many of these highway bridge
and roadway sites are vulnerable to flood damage and overtopping
during flood events.

During flood events, it can be difficult to find relevant hydrologic and
hydraulic information for assessing the vulnerability of infrastructure.
In many cases, information is not available or can be very time-
consuming to obtain and evaluate.

Without good information regarding the hydraulic relationship between
infrastructure and flood discharges, it is difficult to be proactive
regarding the protection of lives, property, and infrastructure. Too often
DOTs and other infrastructure owners are reactive instead of proactive
regarding flood events, resulting in unnecessary damage and risks to
public safety.

Problem Statement

Starting around 2008 after extensive flooding on the Cedar River, the
Iowa DOT initiated the RIDB to begin the collection of data to support
the rapid assessment of infrastructure during flooding events. These
data needed to be organized in a relational database within a GIS
environment to be enable the assessment of infrastructure vulnerable to
flood damage.


http://www.intrans.iastate.edu/

Research Description or Research Methodology

The initial development of the relational database under
this project involved extracting all data collected by the
Iowa DOT to date. The Iowa DOT provided two sources
of data: a spatial database and file database. Python
scripts were developed to extract relevant data from the
file database for over 270 sites, with the data for each site
including a site summary, a feature summary, frequency
curves, and one or more rating curves.

The extracted data were structured into a relational
database and then populated into an enterprise GIS
database. In the GIS environment, the RIDB is made

up of six spatial layers and six tables that represent the
stream network and infrastructure in lowa. The layers
and tables are interconnected to enable the identification
of locations where flooding may have impacts across

the stream network in Iowa and the corresponding
infrastructure at each identified site.

Each infrastructure feature in the database has a
corresponding frequency-discharge relationship
(frequency curve) and a corresponding discharge-stage
relationship (rating curve) that can allow for rapid
assessment of potential roadway overtopping, bridge
inundation, or other flood-related impacts.

Note: One rating

location per site One site to many features

Note: Rating curve may be
used for multiple features

After development of the relational database, an
architecture was developed for the RIDB system,
including the services made available publicly and various
processes developed to support the RIDB system. The
various processes include nightly updates of the data,
data archiving, data quality checks, updates to the flood
frequency application, and hourly hydraulic analysis.

The core process developed was the capability to
continuously monitor flooding impacts across the entire
stream network. Using stream flows provided by the
IFC’s HLM, the system has the ability to utilize the
rating curves for each infrastructure feature to quickly
determine whether the predicted stream flows will result
in features (infrastructure) or controls (e.g., dikes, levees)
being overtopped or whether the flow will be over the
critical discharge level that may result in scour. The
system can also identify the expected start and end times
of the impacts.

The data are published to a web map to quickly identify
impacted features.
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Key Outcomes

The research project supported the development of a
relational database of the RIDB for rapid assessment

of flooding impacts on infrastructure features. The
system demonstrates how maintaining a database of
hydraulic and infrastructure data can support an agency’s
assessment of infrastructure vulnerability during high-
stress flooding events.

The RIDB can also support scenario planning to allow
the Iowa DOT to directly input stream flows or stage
values to assess potential impacts across the network.
The RIDB also supports additional resiliency analysis,

as the flood frequency curves can be used to determine
which types of flooding events will impact infrastructure.

Implementation Readiness and
Benefits

The RIDB represents an innovative and proactive
approach to assessing the vulnerability and risk of
transportation projects and systems and can be utilized
to provide rapid assessment of riverine locations

when the potential for roadway overtopping or bridge
inundation could occur.

The RIDB is operational and will continue to be
maintained by the Towa DOT. The overall goal of the
Iowa DOT is to populate every site on the primary
highway system in Iowa that has a drainage area of
10+ mi2 with accurate hydraulic and infrastructure
information. The additional data incorporated into
the RIDB will allow for the continual assessment of
additional features across the state of Iowa.

The primary products from this research include the
following:

e RIDB REST Service — Service providing the ability to
integrate the RIDB into other systems

e RIDB Map —An interactive method of exploring
hydraulic and infrastructure data in the RIDB

¢ RIDB Flooding Impact (Near Real-Time) — Map
updated hourly that shows infrastructure impacts
using stream flow data from the IFC HLM

e RIDB Flood Frequency — Map providing an interactive
method of exploring how various flood frequencies
impact the features across the network


https://services.arcgis.com/8lRhdTsQyJpO52F1/arcgis/rest/services/RIDB_Public/FeatureServer
https://experience.arcgis.com/experience/23255ae7d8ac40519f044262bec2a8ba/
https://experience.arcgis.com/experience/23c55237dbf34bb3990889d5cb305031/
https://experience.arcgis.com/experience/506ffdf2ef53457aa4952da067249ae8/



