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Study Area

Flood Risk Assessment

Flood is an overflow of water that submerges the I
land that is usually dry. e =

Area Liable to Flood

R CHINA
+ India is highly vulnerable to floods.
» Geographical area- 40/329 mha is flood-prone.

* Problem: There are many factors like land use,
topography, etc. but climate change, making it
more important than ever to assess and mitigate
flood risks.

 Solution- building information modeling (BIM)
and geographic information systems (GIS) can
be used to conduct flood risk assessment at the
neighborhood scale.

[GIS]
Geographic Information System
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Components

ructure Structure

= Advantages:

Facility/Building « BIM focuses on information related to

buildings whereas, GIS focuses on

information related to spatial

Indoor configuration.

i g » Together, BIM and GIS can provide a
highly detailed and holistic picture of a

project.
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Co-ordinates :
Latitude: 26°28°20"N,
Longitude: 84°25°23"E
Elevation: 91-94 m
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Integrated BIM-GIS model

Flood Risk Assessment (FRA):

> It is the process of evaluating the potential adverse effects of flooding on human
health, safety, the environment, and property.

» There are several factors to evaluate FRA and FDA is one of them.
Flood Damage Assessment (FDA):

> It is the process of evaluating and quantifying the potential damages to
Infrastructure, property, and the environment caused by flooding events.
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Figure: The framework for the FDA in a building

Figure: Integrated BIM (Revit model) in ArcGIS Pro.
Added additional ArcGIS Online data to understand flood parameters.

Aim: To conduct Flood Risk Assessment (FRA) using the integration of
Building Information Modeling (BIM) and Geographic Information Systems
(GIS) software at the neighborhood scale.

Objectives:

Integration of
BIM and GIS
software

Execution of
FRA

Creation of
BIM Model

Identification of
Flood-Prone Area

J

Software used:

the World, etc.
BIM software: Autodesk Revit
Others: HEC-RAS, Google Earth Pro, etc.

GIS software: Esri ArcGIS, ArcGIS Pro, ArcGIS Online, ArcGIS Living Atlas of

Methodology

i ) Perform field studies in region of interest (ROI).
Data y
Collection  Utilize Google Earth Pro (GEE) for satellite

N J ] Imagery.

- ~ [ Use Revit software to create detailed structures of |
Building \ identified buildings. )
Modeling " Incorporate field study data and GEE imagery into

N ﬂ J ] Revit. |

i R Integrate Revit models into ArcGIS Pro software.
Integration \ )

with GIS ( _ _ . . |

X ) Align models with actual geospatial locations.
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Flood Risk Specifically work on Flood Damage Assessment.
Assessment <; ;

g (FRA) ) Perform simulations and analyses in ArcGIS Pro.

( )

Flood ! \
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Figure: Chart representing methodology to perform FRA

3D models in BIM software
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Figure: 3D model of buildings in Revit software
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Figure: Integrated Revit model in ArcGIS Pro.

Key Features

Utilizing integrated BIM and GIS data for flood risk assessment we can get:

Identifying . Quantitative
Vulnerable Areas AR B T, Analysis

Mitigation Informed Decision-

Risk Mapping Strategies Making

Conclusion

» Area Selection: Gopalganj city in Bihar.
 BIM Model Creation: Utilized Revit software.

 BIM and GIS Integration: Explored various

software options for BIM and GIS integration and
found ArcGIS Pro as the optimal tool for direct
Integration with Revit (version 2016-2021).

* Flood Risk Assessment (FRA): Studied factors
affecting flooding on the site.

* Flood Simulation: Performed flood simulation using
Hec-Ras software with available data.

* Flood Damage Assessment (FDA): FDA can be

calculated to get overall loss that could occur.

* Flood Risk Assessment (FRA): total risk can be
evaluated by considering FDA as one of the major
factor.
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