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Hrushikesh Sandhe, PE, LEED AP
Principal & Infrastructure Head

Hrushikesh  Sandhe is a Head-
Infrastructures with more than 21
years of experience in water resources
engineering. His experience includes
flood and water supply
planning, feasibility studies and Detail
Design. He has extensive experience
with complex water resources projects
across the globe (India, United States,
Saudi Arabia, Oman, and the United
Kingdom).
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Walter P Moore

Walter P Moore is an international company of engineers,
innovators, and creative people who solve some of the world’s
most complex structural and infrastructural challenges. We
design solutions that are cost and resource-efficient, forward-
thinking, and help support and shape communities worldwide.
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Practice Areas

BIM
Project
Coordination

Infrastructure
Consulting

Diagnostics

Civil Re\g:l:?c;es Transportation En;ﬁiﬁng /
Engineering Engineering Engineering TS
Structural Fagade Secure Parking Construction
Engineering Engineering Design Services Engineering
Building Forensic Parking Restoration/
Enclosure Analysis Restoration Renovation
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Agenda

Flood Risk concept

Lifecyle of flood risk process

Application of Spatial data for risk assesment

Challenges / summary
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Flood - a large amount of water covering an area that is usually dry

Aflood risk assessment (FRA) is
« an assessment of flood risk from all flooding mechanisms,
 the identification of flood mitigation measures and

« should provide recommendations on actions to be taken before
and during a flood.



https://en.wikipedia.org/wiki/Risk_assessment

Floods are the most frequent disaster in India
1,058 climate-related events by disaster type (1995-2020)

Floods
33%

Source: India National Institute of Disaster Management



Daman and Diu

Flood frequency
(1995-2020)

0 No reported cases
Very low (1-5)
Low (6-10)

[0 Moderate (11-15)

B High (16-20)

=1 Very high (>20)

Gujarat

Lakshadweep

Kerala

—— Nagaland
'— Manipur
——— Mizoram
Tripura
West Bengal
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Andhra Pradesh e
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> Puducherry "
¢
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3

Source: India National Institute of Disaster Management @

2022 Year So Far

Bangalore Flood

Rainfall in Indore breaks
39 year record

Rain submerges Kochi

Heavy Rain in Pune

Source: News agencies
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River Flooding
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Coastal Flooding
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Internal Drainage Flooding




Flood Risk Lifecycle

* Assessment *Risk reduction Modelling
*Options ¢ Civil design
*Strategies e Awareness
*Understanding eForecasting

*O&M

Assessment /
Planning

/

*Protection scheme
review

eUpdates

- J

*Protection / Prevention
eLearnings
eTrainings
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Land Data

Land Use, Current

Land Use, Future

Land Cower, Current

Land Caver, Mistorical

Dignal Elevation Madels (DEMs)

‘Weather and Climate Data
Precipatation, Current
Climate, Currert
Arecipisation, Future
Climate, Future

Hydrology Data

Histaric Flaod Locations
‘Watershed Delineations

Sireams

Strearn Points.

FEMA Regulatary Maps

FEMA. Digital Flaod Insurance Maps (DFIRM)
FEM&A Fload Insurance Studies (FIS)
USG5 Regression Equatans.

Basin Storage %

Basin Developrent Factar

Miain Channel Slope

Rural Peak Discharge

Inundation Grids

Flow Direction Grids

Flaw Accumul stion Grids

Social and Economic Data
Sodal Vulnerability Index
Bureau af Labar Statistics Employment

Infrastructure Data

Land Parcel / Aspessor Database
Stormmwater Litilities

Bullding Structure

Green Infrastrugiure Sites, Current
Green Infrastructure Sites, Future
Impenviaus Surface %

ASSESSMENT STEPS

STER 1:
el thee
Fhasing

Frablem

- e

"

L2 T NN

-

- ..

~ Required: Data thatget o Optional: Data that help
pr o i pr

STEP Z:
Assess Flooding
Scemarics.
witheut
Grean
Infrastrsciure

RN

CARRRNRRR AN SO

- "

A T T T N

Data Checklist

Econemics of Green Infrastructure

STEP 3 STEP 4: STEP 5 STEP 6
Identily How a Assess Flhoding Estimate Identify and
Flrod Reduction Semnarion Benefity Cammunicate
Targat Cam “mith Green ln!CMu |hnl‘n||md

B Mt Infrastructure.
with InﬁII"UNIIU
Infrastructurs rategy
v v * *
v v . -
s s - -
- *
- v
v *
- v -
v -
- v -
- * -
- v
- v .
* v
- v *
. v »
* W *
- v
- v
v
- v
v
- o -
- v -
- " -
- * -
* .
. v »
- - * -
- - * -
¥ - * v
- - -
- v -
costbemefit

Vay

Jav Vm. walter

1] ‘,h!w
Ya

p moore



Citywide Flood Vulnerability

Home Page - WPM Maps

M Fioodplain Elevation Tool | Walte X |
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Site Specific Flood Vulnerability
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Site Level - Flood Risk Assessment Process (Geo-Spatial)
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Site Vicinity

Project Location

Small drain flowing in
the South

0.5

Kilometers
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Public Data Used

I R L

Rainfall IMD and NOAA Intensity-Duration-Frequency
Topographic BHUVAN - ISRO Catchment delineation
Survey Client Site topographic

Satellite Imagery Google Earth Pro Site vicinity

PR\

7Y Yav, walter

" AVAYY' P moore
Ya



Topographic Data
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Field Data Collection

. =

Field Operations

 Collector for ArcGIS Al

— 10S or Android ﬂ Field Notes

Downloaded 11/30/15

. B 2
¢ WebMapS frOm ArCGIS Onllne oiml,oﬁfjmg ESI (Environment <
aes o Sensitivit G +
=T y) %N
3 +
Cancel Download SNt 8
« Explorer for ArcGIS o~ N - : s ||
Gainsborough In{liA8 3
— i0S or Android . .
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Field Data Collection

Field Photos: WFTOO1 Main Channel

Picture Comments

PhotoS3jpg  WFTO00! - MAIN CHANNEL - Location 022. Looking upstream. Not much of a
freae] channel. Timber wall on feft bank.

& >

*  Photo Location
— Reference Section

— Stream Channel

Picture Comments
N Photo84.jpg

Foat

Projection: Steke Fiana NADES (Grid)
Zone: Tewss North Central
Units: Foot

! "7“ WALTER P

Arlington Streams Geomorpl
Tarrant County,

Photo Ind
WFT001 Stre
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Existing Condition of Project Site
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Drainage Area
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h (Spatial Data Challenges)
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Offsite Drain Analysis in GIS

WSEL for U/S cross-section
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Goal

Velocities

Culvert/ nalla
crossing back water

Site Entrance

Road Elevation

Compound wall / flood
defence height

Critical Infrastructure

Any inundation zones
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Challenges/ Summary

Participation of Flood risk process from beginning

Local Spatial data Availability ( topography, rainfall, flooding, inundation issues etc)

Local drainage information in Spatial format

Offsite topographic data and Survey are different
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Opportunities

 Better late than never

* Data Gaps and accessibility to data

* Opportunity for Spatial Data Integration

e Understanding and awareness of flood risk to the site
* Environmental impact due to mitigation

» Offsite impact due to mitigation (Holistic Approach)
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Technology Platforms

@ esri AUTODESK
ArcGIS BIM 360 DESIGN

QGIS

US Army Corps
of Engineers®

OXPSWMM

& XPStorm
g Bentley

Advancing Infrastructure
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Thank You

Hrushikesh Sandhe, PE LEED AP
Principal/ Head of Infrastructure Group
hsandhe@walterpmoore.com



