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Table 1. Methods of Touch Down Monitoring.

(a) Video Monitoring

(b) Side Scan Sonar

POy

odA],

Muiet] 9800 W | Bluoocs sewms | Wceounsusr ——

Il

e T Sl el

Visual Photomertic Information

Visual Sonogram

Difficultly Handling System

g - With Large and DP Vessel |- With Small and Non—-DP Vessel
S|~ Small Field Of View - Large Field Of View

- Fast Decision - Difficultly tow—fish positioning

(c) Sector Sonar (d) Swath Sonar
2 A
% o I— = =
) %
[N
7, o s ey

._]
<
9
]

- \Zsual Sondgram - 3D Bathymetric & Sonogram
g — With Small and DP Vessel |- With Small and Non-DP Vessel
S|~ Medium Field Of View - Large Field Of View

Sophisticated Post Processing
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Table 2. Specifications

of Swath Sonar System for Seabed Monitoring.

Information Parameter Definition
Sounding Density Average distance between adjacent depth soundings
Sounding Reqularity Std. deviation of distance between soundings
Bathymetry Sounding footprint Size of the area which influence each sounding

Position Accuracy

Accuracy of positioning of each sounding

Vertical Accuracy

Std. deviation of vertical sounding errors

Bottom Features

Minimum Size

Minimum size of detectable object/feature

/Objects

Position Accuracy

Position accuracy of each feature/object

Table 3. Recommended Survey Order by IMCA[8].

Survey Type

Working Type

-Template or Jacket Installation
-Detailed route enginnering surveys
-Route Surveys in confined areas

-Surveys inports and horbours

-Dredging and inshore engineering surveys

vehicle)

-Route reconnaissance Surveys
-Geo-hazards and clearance surveys
—Coastal enginnering surveys
-Deepwater geophysical and engineering surveys(Conducted by temote

1st Order Site Survey
2nd .
Site Survey
Order
3rd Order|Bathymetric Survey

-Continental shelf cable route surveys
—Continental shelf charting surveys

-Export pipeline route surveys

4th Order

Reconnaiss—ance

Survey

-Deepwater cable route surveys

-Deepwater charting surveys

-Surveys for Exclusive Economic Zone assessments and delineation

Table 4. Recommended Depth Accuracy by Survey Order[8].

Depth 1st 2nd 3rd 4th
Depth Min Bin Depth Min Bin Depth Min Bin Dpeth Min Bin

Accuracy(m)| Size(m®) |Accuracy(m)| Size(m?®) |Accuracy(m)| Size(m®) |Accuracy(m)| Size(m?)
25m 0.3 0.6 0.5 1.4 0.6 1.8 0.8 2
50m 0.5 1.1 0.7 2.8 0.9 3.7 1.1 4
75m 0.6 1.7 0.9 4.2 1.2 5.5 1.5 6
100m 0.8 2.3 1.2 5.6 1.6 7.4 2.0 8
150m 1.2 5.1 1.7 8.4 2.3 11.1 2.9 12
200m 1.5 5.9 2.3 11.1 3.0 14.7 3.8 16
300m 3.4 16.6 4.5 22.3 5.7 24
400m 4.5 22.1 6.0 27.0 7.5 32
500m 5.6 27.6 7.5 34.0 9.4 40
750m 11.3 52.0 14.1 60
1000m 18.8 81
2000m 37.5 162
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Table 5. Recommended Horizontal Positioning Accuracy by Survey Order[8].

Depth 1st 2nd 3rd 4th
. Horizontal
. . Horizontal
Horizontal Accuracy |Horizontal Accuracy Accuracy
Accuracy
2m + 2%><depth 5m + 5%X<depth 50m + 5%X>depth
10m + 5%>depth
(below 200m)
25m 2.5m 6m 11m
50m 3.0m 8m 13m
75m 3.5m 9m 14m
100m 4.0m 10m 15m
200m 6.0m 15m 20m
300m 20m 25m 65m
400m 25m 30m 70m
500m 30m 35m 75m
750m 48m 88m
1,000m 60m 100m
2,000m 110m 150m
Table 6. Specifications of Commercial Swath Sonar System[9][10].
Beam
Model Product Frequency Width Depth Depth Res. Acc.
Seabat 8125 Reson 455kHz if?'g 120m 0.6cm Non
Seabat 8101 Reson 240kHz i'll'SS 500m 1.25cm Non
Submetrix 2000  SEA n7kiz  |S 200m 0.75cm | *™ ~
A:1.7 15cm
EM3000 Simrad 300kHz iig 150m lem 0.5%
. C:1.25
EM2000 Simrad 200kHz At] 95 250m lcm 0.5%
Atlas C:1.3
FanSweep 15 |Hydrographic 200kHz e 250m lcm 0.2%
GmbH A: Variables

% C is Crosstrack width, A is Alongtrack beam width

EETE
S=

Dokdo is Korean Teritory



3 930 000N

3 920 OOON

3 910 OOON

3 910 DOON

PLATFORM

||III|1|II
—
OUTE of EXPORT PIPELINE

L=61.0km

Survey Area

lrf.r.....iﬂ

940 000E

Figure 1°

550 0O0E 560 DOOE 970 DOOE 980 DOOE 590 00OE

Export Pipeline Route on DongHae—-1 Gas Field
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Figure 2° Uncovered KNOC's pipeline revealed by sidescan sonar at near
planned route(Benthos SIS1500° Swath Coverage 75m~ Below 13° 2m
Depth)® There are missed dumping rocks around exposed pipeline®
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Touch Down
Monitoring Vessel
—*.—-

Fipe Laybarge

HD423

1l |
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Figure 3. Pipe-laying from Lay—-Barge with Stinger & Touch Down Monitoring Vessel with

Swath Sonar System.

O Transducer (2 Staves )

|

A
4

h

Figure 4. Simple  Geometry  between

transducer and sea floor(Assuming that
Seafloor is very flat), where D is depth of
nadir point, d is space between staves, ris
slant range, A is cross-track distance, and 6

is depression angle(beam receiving angle).

Total Propagate Error vs. IMCA 1st Order(Horizontal)
Submetrix 2000 [117KHz)
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Figure 6. Comparison of Total Propagate Error
of Submetrix 2000(117kHz) and horizontal
positioning specification of IMCA 1st Order.
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Figure 5. Comparison of Total

Propagation Error of
Submetrix 2000(117kHz) and depth specification of IMCA
1st Order.
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Figure 8. Daily Change Trend of Sound Velocity Profile.

SHETR
S=
Dokdo is Korean Teritory



Query Results
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Figure 9° Bathymetric 3D model can show a profile with any direction and

query the raw information for quality control® For checking dreading

operation” we use Helical System's HHViewer as the bathymetric 3D
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(al Pesudo Colored 3D Bathymetric Model (b) Amplitude Mapping on 30 Model

Figure 10° Backscattered amplitude imagery better than pseudo color model for
monitoring pipeline on trench corridor® (a) 3D model with pseudo color as depth (b)

Texure mapping with amplitude data on 3D bathymetric model®
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