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Motivation¢ Many Needs for Quantitative Flood Dat:

Community Members Government Agencies Researchers
Advocacy Infrastructure, Validate flood
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reported flood events ocalized) flooding over tlme_
Inform road closures  Inform water sampling
Postflood assistance and Impactbased
Impact cataloging forecasting
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How can we collect
real-time, quantitative data on
urban streetlevel flooding,
and provide data to various
stakeholders?
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Cf 2 2 RrbisSiGnQ @ develop tools for reaime urban
flood monitoring, iImplement these tools to measure flooding Iin
New York City, and make flood data and monitoring tools
available in a manner that is accessible and useful 6>~

4
stakeholders including residents, commuHAtgsed

organizations, government agencies, and researchets:=":

0 Design, build, and deploy legost, robustsensor network
0 Producedata productsto contextualize/communicate data

0 Community engagemenib meaningfully share data with
stakeholders and gain feedback for project implementation




FloodNet
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Work with community groups,
iIncluding:

A Citizens Committee of New  Garden Sustainability and Equity (RISE)
York City A Edgemere Community Civic A Bronx River Alliance

A Sixth Street Community CenterAssociation A South Beach Civic Association

A Little Haiti BK A Far Rockaway Arverne A Nonprofit Staten Island (S|

A Little CaribbeanGaribBEINYG Nonprofit Coalition COAD)

A Brooklyn Movement Center A Cunningham Park Farmers A Community Emergency

A Brinkerhoff Action Association Market (Down to Earth) Response Team

A The Campaign Against Hung&iGowanus Canal Conservancf Queens Memory Project

A El Puente Bushwick LeadersBiMeyers Emergency A Queens Library at East
Center Management Group Elmhurst

A Canarsie Community A Hamilton Beach Civic A Waterfront Alliance (Rise to
Development Inc. Association Resilience)

A Wyckoff Farmhouse MuseumA Red Hook Initiative A Van Cortland Park Alliance

A City Island Rising A Pioneer Works A Together We Can Community

A Pleasant Village Community A Rockaway Initiative for Resource Center



FloodNetHardware Solar Panel

- Sense water depth with accuracy+8d mm
- Collect and transmit measurements every 1

- Operate independent of existing power and | 1‘ ;
networking infrastructure ) = l l R

T

- Operate autonomously in environment for long
periods time '
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T Ef,‘;_-

- Comprise lowcost components for sensor

network scalability (~$250)
Ultrasonic sensor ~ Antenna for data
All design files opesource ongithub transmission



Local F lood Sensor
Sensor de lnundacion de Barrio
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Transitioning to cellular connected sensor
that I1s designed for manufacturing




Data
Processing

Clean data needed to:

- Avoid false identification
of floods by data users

- Minimize false flood
alerts sent out by
automated alert system

Flood “Blip” “Box” “Pulse Chain”
1T |

Flood depth (D,)

Time



Data Collection
For each data point, seven distance (z) measurements are recorded at 150 ms
intervals; the median is selected and transmitted

v

STAGE 0
a) Distance (z;) measurements >5000mm set to ‘undefined’
b) Distance (z) measurements converted to depth (D)) (Eq 1)

v

STAGE 1

Depth (D;) measurements <10mm assigned value of zero
v

STAGE 2

Measurements with a gradient between two consecutive data points >254
mm/min set to ‘undefined’

v
STAGE 3
Detected blips and boxes set to ‘undefined’ using, sequentially (Eqgs 2 and 3):
a) Blip filter
b) Box filter

c) Blip filter

Work Iin progress

A Machine learning models to
recognize flood versus noise +
clean data

A Evaluating needs for redime
data filters versus data cleaning
post-hoc

A Data pipeline to create event
based dataset from time series
data- automatically recognize
floods and determine summary
statistics (depth, duratiorgtc)




Sensor Maintenance
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Sensor Monitoring - No Return

08/17 08/24 08/31 09/07 09/14  09/21 09/28 10/12 10/19 10/26 11/02 11/09
== dist_mm




Sensor Installation Locations

Sensor placement informed by:

and researchers
(2) Index = floodhazard x exposure x vulnerability

Hazard total flooded area in each
census tract moderate scenario
NYC Stormwater Flood Map or NY
Flood Hazardlapperhigh tide
2080s middle estimate (29 inches
SLR)

Exposurecensus tract population
density

Vulnerabillity - flood vulnerability
iIndex (VIAC MOCEJ et al.)

ansach

(1) Requests from NYC residents, city government,... \,o
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Goal of 500 Sensor



Data Examples

Hurricane lda
(1 Sept 2021)
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Data ExamplesTidal Flooding

Tide Level (meters relative to MHHW)
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Flood Sensor Data Interfaces

AOnline Data Dashboard
APrinted Neighborhood Reports
AFlood Alerts

AAPI for Data Ingestion



NYC FloodNet Project Info, Methodology & Data Sources >

FloodNet is a collaboration between NYC, CUNY, and NYU.
Submit a Flood Photo Report
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http://www.floodnet.nyc/

< Back to Sensor Map
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< Back to Sensor Map
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Printed Neighborhood Reports
Collaborators: NY Sea Grant, SRIJB, Sara EichrieucGaglu




