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{Project Phases

@ Obtaining background information and identifying flood prone areas
© Installing flood monitoring cameras

‘= Conducting a site survey using a drone

& Validating the model with real storm events

v Evaluating potential mitigation
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Flood-Prone Areas
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https://www.youtube.com/watch?v=i2h0O--AQwU
https://www.youtube.com/watch?v=i2h0O--AQwU
https://www.youtube.com/watch?v=i2h0O--AQwU
https://www.youtube.com/watch?v=SKbuFtlG_8g
https://www.youtube.com/watch?v=N1jgQNSh5Iw

Examples of Flood-Prone Areas
in Rahway

R1 - River Road

R2 - Whittier St & W Scott Ave
R3 - Egolf Dr

R4 - Irving St

R5 - Riverwalk

R6 - Rahway High School

R7 - Lenzt court
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Photos of cameras (Englewood, NJ)
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Video recording from the storm event on August 18, 2024 in
Englewood, NJ
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Water Level Detection from Camera Imagery cont.
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August 17, 2025 Storm




Machine Learning (Al) to read the water level on the rod
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Water level monitoring

Storm event: July 14,
2025

Flooding was highly
dynamic.

O Observed
Rainfall

Date and time

Location: Broad Ave

Time: 18:36




Water level monitoring

Storm event: July 14,
2025

After about fifteen
minutes, rainfall intensity
decreased, leading to a
substantial reduction in
runoff.

O Observed
Rainfall

Date and time

Location: Broad Ave

Time: 18:50
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Water level monitoring

Storm event: July 14,
2025

At the beginning of this
period, some runoff
accumulated in the church
backyard.

O Observed
Rainfall

0.1
0.05
0
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Date and time

Location: Church culvert

Time: 18:37




Water level monitoring Location: Church culvert

Time: 18:43

Storm event: July 14,
2025

Within six minutes, the water
level increased rapidly.

0.5
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{Project Phases

@ Obtaining background information and identifying flood prone areas

© Installing flood monitoring cameras

‘™ Conducting a site survey using a drone

& Validating the model with real storm events

v Evaluating potential mitigation
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Site Surveying: LiDAR Equipped Drone

=»DJ| Matrice 350 RTK:

»RTK Positioning Accuracy:

* 1 .cm (horizontal)
* 1.5 cm (vertical)

»Zenmuse L2:
At 150 m height:

* 4 cm elevation accuracy
5 cm plane accuracy
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Site Surveying: Channel and infrastructure survey in Irvington, NJ
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Site Surveying: Terrain Data Preparation

Base terrain data LiDAR-enhanced terrain data
USGS 3D Elevation Program (1-m resolution)




Vertical depth
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Baseline Calibration

Location: Broad Ave

¥ “Ghurch Culvert g 6

AL

Infiltration parameters directly affect the response time and water depth.

Date & time

0.8
: 0.45
0.7 A =1 Observed Rainfall '
A [ 0.4
0.6 R {0
’ll \ I,' “‘ 035
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0.4 f A \ 0.25
> g \ \
3 'I \‘ l" “
@ 0.3 ; ¢ \ 0.2
& / '\
= 2 / L 0.15
02 '/ \\\ //'. T~~~ee
N\ / < 0.1
0.1 (e------e,
° \ ,—".\
v L SN o g 0.05
y 0 mmé 0
£ 7/1417:45 7/1418:15 7/1418:45 7/1419:15 7/1419:45 7/14 20:15 7/14 20:45

26

Rainfall (in)



{Project Phases

@ Obtaining background information and identifying flood prone areas
© Installing flood monitoring cameras

‘= Conducting a site survey using a drone

& Validating the model with real storm events

v Evaluating potential mitigation
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T o 17, 00

Data source:
« Multi-Radar Multi-Sensor 1-hr (NOAA, NCEP)

NEXRAD radars, plus data from satellites, surface rain gauges,
and weather models

« Radar-Only 15-min (NOAA, NCEP)
NEXRAD data only

Precipitation Data Processing | Multi-Radar Multi-Sensor | | Radaronly |

Result:
High temporal resolution rainfall with high accuracy

Sources: https://www.nssl.noaa.gov/projects/mrms/ | High accurac | High temporal resolution
https://mrms.ncep.noaa.gov/ y

https://www.ncei.noaa.gov/products/radar/next-generation-weather-radar 29




{Project Phases

@ Obtaining background information and identifying flood prone areas
© Installing flood monitoring cameras

‘= Conducting a site survey using a drone

& Validating the model with real storm events

v Evaluating potential mitigation
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Simulation Results
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Simulation Results
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Baseline Calibration Location: Broad Ave
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Infiltration parameters directly affect the response time and water depth.
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[ 10bserved Rainfall
0.8 0.45
--@---Broad Ave Water Level - 0.4
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0.6 Broad Ave - Simulation 0.35
(percolation rate 0.75 in/hr)
EO'S Broad Ave - Simulation
E (percolation rate 1 in/hr) 0.25
004
:I 0.2
5 0.3
o V.
= 0.15
0.2
0.1
0.1 i e 0.05
_____ -..—" \\\\
0 ® = ol \. 0
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@ Obtaining background information and identifying flood prone areas
© Installing flood monitoring cameras

‘= Conducting a site survey using a drone

& Validating the model with real storm events

v Evaluating potential mitigation
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Potential location for the ’ Parce
underground storage Boundary

Existing
Stormwater




Evaluating Potential Solution:
Underground storage/Stormwater chamber

i, B
ol IR S
T
4

Source: https://cultec.com/stormwater-systems/
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Simulation Results

Inlet of the chamber | 7% .
(overflow drain)
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Simulation Results

WA
ey W
wf_‘v'{

Baseline condition With underground storage
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g Water depth and flood extent decreases substantially after the underground storage was implementegl8




Detention basin
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Conclusion

Field-validated hydraulic modeling, supported by
comprehensive data (e.g., LIDAR, water level,
high-resolution precipitation, existing
infrastructures) provides a reliable basis for
understanding and mitigating urban flooding.

Integrating community and municipal input
strengthens resilience planning and scalability

This framework provides a scalable pathway for
strengthening climate resilience across New
Jersey, enabling municipalities to better anticipate,
withstand, and recover from increasingly severe
flooding.
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