USGS Bathymetric Survey Capabilities for
Quantltatlve and ualltatlve Assessments
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“Now! That should clear up
a few things around here!”
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Single Beam Surveys (manned boat)

GPS Antenna

=]
Y~ Transducer




b P B

o t 9 ;

jton Lake, KY

0p)
i
&)
D
N
-
(©
-
T
>
=)
D
&
>
O
e
Qv
af]
©
D
=
&
| -
D
e
D
©
D
-
al







gle Beam Surveys (autonomous mapping)
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The EcoMapper is
7 agtonomous but an
g operator can communicate
with the vehicle when it is

within range to view data,

take manual control, or

alter a mission.

2 USGS
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Example Single Beam Product

Lake Monroe, IN



Multi-Beam Surveys

RESON Seabat 7125
Multibeam Echosounder System

Digital beam-former
*400 kHz

*256 or 512 beams
*128°swath angle
*200 meter range
*Bathymetry dataand °
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SwEZ LOADEF

2 USGS




Multibeam Hydrographic Surveying

* Wide yet narrow swath perpendicularto the boatdirection

* Multiple beams in just one ping
® SURVEYS the ENTIRE RIVER or LAKE BED




Multibeam Hydrographic Surveying

* Wide yet narrow swath perpendicularto the boatdirection

* Multiple beams in just one ping
® SURVEYS the ENTIRE RIVER or LAKE BED




Multibeam Hydrographic Surveying

* Wide yet narrow swath perpendicularto the boatdirection

* Multiple beams in just one ping
® SURVEYS the ENTIRE RIVER or LAKE BED
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EXPLANATION

B = Highway
| A surveybenchmark

Channel-bed elevation,
In feet above NAVD 88

1555
1554
1852

— 1550

EXPLANATION
Highway

Channel-bed elevation,
in feet above NAVD 88

y

\
\

USGS



Flow

ne

Flow

EXPLANATION
s Highway

EXPLANATION
s Highway
A Survey benchmark

Difference elevation,
in feet

Highway

A survey benchmark ]

hannel-bed elevation,
in feet above NAVD 88

\

\
\

\



Example Multi-Beam Low Resolution Product

in the Ohio River near Louisville Water intakes found 8/24/2012




Example Multi-Beam High Resolution

Product i

Raw multi-beam
data



Example Multi-Beam High Resolution
Product

Raw multi-beam
data



Example Multi-Beam High Resolution with
Compensated T-LIDAR Product
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GPS signal\::._%

Vessel-mounted

’ \downward looking
: ADCP

EXPLANATION
Veloclty

i |
Slow<«— Fast




Vessel-mounted
downward-looking
ADCP
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EXPLANATION

Ref: BT) [

Ftis]
Botto

Ensemble Number




Elevation

962 it science for a changing world

353 ft
345 ft
337 ft
328 ft
320 ft

311t

near New Harmony, Indiana
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Side Scan Sonar

Submerged trees at Wabash River




Side Scan Sonar




Side Scan Sonar




-frequency acoustic sub-bottom profiler




Swept-frequency acoustic sub-bottom profiler




Dam/Road




Water bottom

Lowest coherent reflector
possibly bottom of excavation

Dam/Road
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{Not for Distribution)

Material Deposit

“‘ "n4_’_',.. n

'n"" ““w. ..'... AP e

3 ™~ v 'l
AN ™ e

,‘.“ -.lq"l'ﬂu | tu‘ ;\0; :;:1).
.“ .' , l,""’". M'“...-.

' . “ee

Meters




Project Capabilities for Bathymetry

" Flood Inundation

" Contour Mapping (streams and reservoirs)
Leakage Studies

ur and Stabilization Studies

uality Issues

al

pill Studies
onds and Reservoirs



USGS Arsenal of Tools

" Combined for offices in surrounding area
" 2 Mulit-beam echosounders

6 single beam echosounders

Ingle beam autonomous echosounder

nd equipment is housed and

the USGS main offices

r (HydroAcoustics)
nch of Geophysics)



w5 Development of Methodology for the A ment
s of Coal-Ash Impoundments, Slurry Ponds, e-on|us

Reservoirs, and Other Structures

Assessment Tools

Swept-Frequency Acaustic

ingle-Beam

S
Bathymet

aruby@usgs.gov

Mothods for Noainvasive Bathymetric snd Vel Surveys for ksgoandment Saety—A Case Sty of Horragten Lake o Dix Dam near Bargin, Kestucky
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