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Abstract

Taiwan is surrounded by the sea. The maritime territory (including internal waters,
territorial waters and adjacent areas) covers an area of 80,000 square kilometers. It is
rich in marine resources and marine business has become one of the government's
future policies and governance priorities. In order to establish a complete sea area
map data, the Ministry of the Interior has carried out basic sea area map surveys since
2004, following the "National Basic Survey Development Plan" (2004-2007), "Basic
Survey and Map Data Survey System Implementation Plan" (2010 -2012), "my
country's Continental Reef and Island Reef Survey Plan" (2013-2014) and "my
country's Sea Area Survey and Map Information Integration Development Plan"
(2015-2020), Sea area surveying and mapping and multi-dimensional map data
application development plan (2021-2026),continue to promote sea area survey
work , In order to establish a basic map of the complete sea area around Taiwan.

The scope of operation this year (2022) is part of the sea area off Penghu County,
with an area of approximately 798 square kilometers. The deepest sea area in this
area is about 80 meters. This work uses the multi-beam sounding system to survey
and map water depth and topographic data, and more than 95% of the water depth
data meets the requirements of operation accuracy. The total propagation uncertainty
analysis of the results of this case is higher than 99% and meets the accuracy
requirements.In addition, the Electronic Navigation Chart Center (ENC) provided 5
shipwreck feature information inquiries in this year's feature detection and
navigational safety doubt data elimination operations. , but an obvious shipwreck
feature was newly discovered about 2.3 kilometers away from one of them.
Therefore, it 1s specially listed in this report for subsequent drawing reference.

The complete sea area map data is the cornerstone of the country's marine
development, providing basic map data for land management and maintenance,
navigation safety, and ecological conservation. In this work, a total of 4 SHP files of
the pre-data of the electronic navigation chart and the interpretation data construction
of the numerical terrain model and the pre-data of the electronic navigation chart
have been completed, and the establishment of 5 meters * 5 meters grid numerical
terrain model.

Keywords: digit terrain model, electronic navigation chart pre-data, total propagation
uncertainty, interpretation data
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F5) Units

5 View

9 Computations

I"\ Baszeline Processing

7 BT Post-Processing
7 Network Ldjustment
5 Defanlt Standard Emrors
[ Featie Code Procesting
9 Abbreviations

Acceptance criteria
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Flag F
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0100 m+ 1.0 ppm
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z. GPS

Fail

0.100 m + 1.0 ppm
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£5¢ Navigation
$55 Sensor Height
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Compute GPS Tid

Sounding Datum
@ Single Height 0.0000 m
kiodel File Browes

Options
Smooth height
| Lpply Drmamic Heawve
Apply MET Eemote Heave
| Apply Antenna Offset
A pply Dovmannde Diraft
Apply Waterline offset From Installation XL if avadlabl
| &pply Height Correction
Off=t: 19100 m
| bpply Time Offmt
Off=t: -0.0250 %

| Cancel | | Help |
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Options
Apply Refraction Coefficients
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(z) p #EEZ & 57 048 (CARIS Mira Al Sonar Noise Classifier)

111 & R 7832 p2E p 2L 2 & 58 #t 1 (CARIS Mira Al Sonar Noise
Classifier) » A 2> P RIFEEF 2 CERNI L EZHHBT* > TR 2 50%
57 T 90%REIEL » T & U X 1 RBRE R 0 R R
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Noise confidence filter 90%
WEim 70%se it > FIAFARELT L A 1R £ o

5\Caris Al TEST\Carts Al test2.project]

2] v X v @ ¢ el M T

B Subset Editor- 20 View

ogViewer 3 Output G TPU Anahysi
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Noise confidence filter 50%
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MB/ MB/
®EE ocTAN | ocTan | Y& NS T
Surface 3000
1;;‘;;0“ Gyro (deg) E# X HR MK+ | 09 0.100 0.100 0.015 *RAI
Heave % Amp ' T 42 ik Jr iyt & 5.000 2.500 5.000 0.000 E
Heave (m) ' 742 iR4F & 0.050 0.025 0.050 0.050 R BRI
Roll (deg) ##E & # & 0.010 0.010 0.010 0.005 FEE R
Pitch (deg) i ¥ & 0.010 0.010 0.010 0.005 B AL
Position Nav (m) %_= k %_f* 0.020 0.020 0.020 0.010 kB AL
Timing Trans (s) P ¥ i@ 5 uf 42 0.005 0.005 0.005 0.005 EBiE
Nav Timing (s) %+ tk 2 & p ¥ 0.005 0.005 0.005 0.005 e
Gyro Timing (s) 45 - 48 & p¥ ¥ 0.005 0.005 0.005 0.005 R
Heave Timing (s) _+ & 4= k2t J& pF [ 0.005 0.005 0.005 0.005 o e
Pitch Timing (s) i ¥ & uf J& por Y 0.005 0.005 0.005 0.005 5B
Roll Timing (s) #4 & & &g 0.005 0.005 0.005 0.005 s
Offset X (m)_k B2 X A £ X g4 | 0.040 0.040 0.040 0.040 e
Offset Y(m) ZEB XX KBS T Y fhif £ 0.040 0.040 0.040 0.040 Sk
OffsetZ(m) RFE XK B#H T Z hif it 0.060 0.060 0.060 0.060 e
Vessel Speed (m/s) 45 & 0.030 0.030 0.030 0.030 B
Loading (m) j7m € 3% 4 0.003 0.003 0.003 0.003 £
Draft (m) v k%% 0.020 0.020 0.020 0.020 R
Delta Draft (m)_# fi vz -k 38 4 0.010 0.010 0.010 0.010 s
MRU Align StdDev gyro & # % f& g /P o n
gt r}g_ =i gy e 7 0.100 0.100 0.100 0.100 %
MRU Align StdDev Roll/Pitch_3& # % i o ea
o Et‘,g%ﬁ&/ﬁw el ]i 0.010 0.010 0.010 0.010 EE
Measured Tide Values (m) & i+ & H & 0.020 0.020 0.020 0.020 R BRI
Zoning Tide Values (m) i = 4 & -4 (& 0.050 0.050 0.050 0.050 Kl
1};{3{?}‘;@‘1 Sl Sypeed Velmes (wo)_ei B o) 0.025 0.025 0025 | ®EBRKE
Sgifaf; ﬁignd Siposdl Valves (i) = BEGE 0.025 0.025 0025 | ®ERK
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“BASE Surface QC Report”# F # A 47 ' A Z 4 B KRS % 2 % B 3% 7

FEE R G 50 b EITHOS-442 4 B8 > 4oR] 3-31> ¥ E# 60 A
EAPORREXE 2 R BE AT AL E o

Holiday Criteria

Holiday search radius: 2

Minimum number of nodes: &

Create holiday layer

IHO 5-44 Settin
Error values r:m: |Unr_ertainty - | ]

Min Depth (m)  Max Depth (m)

Special Order: 0,00 100.00
Order 1a: 0.00 100.00
Order 1b: 0.00 100,00

Order 2: 100,00 5000,00

Cutput file: |:/

[ 0K ] | Cancel | | Help |

B 3-31 BASE Surface QC Report-3&, @ 3% % & T_A 53+ & 4 454270

&d  “BASE Surface QC Report”#t3+ 8 ) & =t =0 & 2_ 4 @37 5y
TR A FTIcB] 3-32~[@] 3-33%77 o AW AW AT BT AR LW
ek 3-27 ¢

EASE Surface QC Repord

Date and Time: 2022710728 EF 0s:54:27

Surface: D:VCARISVHIPS (xX64)%71\Fieldsheets'11l Sea HV111 Sea H ALL_GSw\ 111l Sea H ALL_GSm.csar
Holiday Jearch Radius: 2

Holiday Minimuwn Number of MNodes: &

Holiday layer created: No

Error walues from: Uncertainty

Nurkber of nodes processed: 33178927
Nurber of nodes populated: 33178418 (100.00%)
Nurkber of holidays detected: 6
IHO 5-44 Special Crder:
Fange: 0.000 to 100.000
Nukber of nodes considered: 33175415
Nurber of nodes within: 33175418 (100.00%)
Residual mean: -0.261
5-44 Order 1la:
Fange: 0.000 to 100.000
Nurmber of nodes considered: 33175415
Nurber of nodes within: 33175418 (100.00%)
Residual mean: -0.625
5-44 Order 1b:
Fange: 0.000 to 100.000
Nurkber of nodes considered: 33175415
Nurwber of nodes within: 33175418 (100.00%)
Residual mean: -0.625
5-44 Order 2:
Fange: 100.000 to 5000.000
No depths within the specified range
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BASE Surface QC Repord

Date and Tiwe: z022/10/28 FSF o08:25:19
Surface:
Holiday Search Radius: 2

Holiday Minimum Nurber of Nodes: 6
Holiday layer created: No

Error walues from: Uncertainty

Nunkber of nodes processed:
Number of nodes populated:
Nurber of holidays detected: 8
IHD 53-44 Special Order:
Range: 0.000 to 100.000
MNunber of nodes considered:
Nurber of nodes within:

33180364

33179771

Residual mean: -0.162
5-44 Order la:
Range: 0.000 to 100.000

MNunber of nodes considered:
Nurber of nodes within:

33179771

Residual mean: -0.463
5-44 Order 1hb:
Range: 0.000 to 100.000

MNurnber of nodes considered:
Nurber of nodes within:

33179771

Residual mean: -0.463
3-44 Order 2:
Fange: 100.000 to 5000.000

Mo depths within the specified range

33179771 (100.00%)

D:) CARIS\HIPS (x64)471\Fieldsheetsh 111_Sea ELY111_Sea EL_ALL_G5m%111_Sea EL ALL_ GSm.csar

33179769 (100.00%)

33179771 (100.00%)

33179771 (100.00%)
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