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Change in Precipitation in the United States, 1901-2023

 Global precipitation on
average has increased
0.03in per decade.

e Precipitation in the U.S.
has increased 0.18in per
decade.

 Precipitation increase is
not evening distributed.

(NOAA, 2024)
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The Cost of Flooding...

Flooding costs the U.S. between $179.8
and $496.0 billion each year

Infrastructure upgrades needed for
flooding protection is between $68.9 to
344.5B per year

(Joint Economic Committee, 2024)

(U.S. Coast Guard, 2025)



Culverts

Structure with one of more
barrels below an
embankment designed to
convey water, sediment,
debris and aguatic and
terrestrial organismes.

(U.S. Department of Transportation, 2022)




Oklahoma Culvert Inventory at Road Stream Intersections
(n=8,279)
@® Culvert Location
N
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Source: Oklahoma Clearing House

Culvert Database Only represents 19% of all road stream intersections in the state.



Aging Infrastructure 4%

e Most Culverts are
older than 50 years
old. 2304

 Only 16% of culverts
are less than 25
years old.

0-25 years old 25-50 years old
= 50-100 years old = 100+ years old



Culvert Degradation

Collapse
Due to aging infrastructure and
Increased flooding culverts are
negatively impacted.
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Discontinuity in channels results
In habitat fragmentation and
blocked fish passages.

Sedimentation

0

(Sleight and Neeson, 2018) Debris Blockage




/g\ Survey Parameters

NBI database only uses poor, fair
or good to rank condition.

The National Aquatic Connectivity
Collaborative Stream Crossing
Survey Data Form was adopted to
assess conditions with an aquatic
organism approach.






Culvert Survey Methods

Ground Survey Lidar Data Drone Survey
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e 104 surveyed  Results statistically e Current method being
e Safety Issues different from ground used.
« Time consuming survey.
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Tri Pod for Rover
(for use with tilt)

Tri Pod for Rover
(regular use)

Wingtra batteries,
chargers, tablet and
antenna.

Trimble R980
GNSS Rover

Wingtra

Control Point
Checker Boards
x4,

Trimble R980 GNSS
Rover tablet and
accessories
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& Drone Surveyed Culverts

i
e 4 sites with manual
survey data and lidar |-
data mismatch.
‘-
« 1 site with a culvert
collapse.
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Flight Plan

Maximum UAV celling is
400ft.

Flight height is 200ft.

Fixed wing drone, transition
height 170ft.

Flight direction is
perpendicular to road.




Using 3D imaging to assess the
culverts.

Categorical data and external
measures are easy to derive.

Limited internal measurements of
culvert.

Outlet Width
' >

Road Fill Height
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Collapsed Culvert Findings

e Debris blocking Inlet.

« Road collapsed, culvert
intact.

« New use for the technology.
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Goal > Map all culverts in a case study -
watershed. | o[ —f S
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Thank-Youl!

kaleb.rigdon@okstate.edu
meagan.m. ryan@okstate.edu
Jaime.Schussler@okstate.edu
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