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» Introduction

»> Concept
v Replace the paper for tide and tidal current chart
v" Distribute ‘e- tide and tidal current chart’ for public user
» Expanded Utilization
v Prevention marine accident
v" Support rescue, management of facilities and VTS activities
> Expected User

v Military part of Navy

v Rescue part of Coast Guard

v" Marine science research

v" Fisheries, shipbuilding and leisure(Yacht)
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% History

» Numerical Model & Program

Numerical Model Area

Numerical Model Properties

£

i 2008 .
W$E z 3 Section 2006 2007 2008
- 4
S P 7 e
o o o South, Some
( 7T of East, South, Some
\,,;1‘1-% P : e Area Some of West coast | of East, Some
o= T PR South West of South West
B e o coast
. s
il Grid 500 m 500 m 200 m ~ 1 km
y ! \ Resolution
- {7 . . .
1 1 2008 Numerical Model configuration
0 11’&0 ll'90 lZ:)O “;Z’l\ﬂ\}‘ 12‘;0 12?!0 lZ»‘H"I IZ'RO 12l60 12'70 lZlSD 12'90 IJ:JD 15‘10 MOdeI Area(km) Grid ReSOIUtion Area #
' ' ' ' ' Longitude (deg.) ' ' ‘ ' '
Open Sea | 1100 x 960 2.0 km 1
@ South, Some of East, Some of South West coast(2006)
@ West coast(2007) Near Sea 530 x 630 200 m ~ 1.0 km 1
@ West, South, East and South West coast (2008) Port Area - 50m 4
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% History

2009 Numerical Model Area(Grid size 1km~50m)

1 Layer

Grid size

- Open Sea 1km

- Near Sea 500m
- Port Area 200m

Model Area(1km/500m) Model Area(250m 1lof3)

Numerical Model size was increased
(about 30Mbyte -> 2Gbyte)

& DHMSZAR KHOA

2007 Numerical tidal current program

Basic Functions only
- Prediction
- Simulation

Added Functions

- Tracking drift

- Estimating Optimal
time for Departure
of Ship

- Etc...

1
[ eEm
7 A, ) 0- 10
| 0-
£ \ =
A ©-0
402! 9 Al 405 ] o
o i

Complexity of Software was increased

\
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<+ Software Configuration
» Data Management Tool, Model Verification
» Distribution Program, Web Service

Stand-alone User S/W

g s
HLEO DOOOOAO

= »

Numerical Distribution file!
Model converted from|
Raw file Numerical
(TXT) Model (MDB)

| Managed by KHOA
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< Data Management Tool
» Input Model Data & Meta Data(Model Name, Harmonic Constant Catalog,
Grid Resolution, Layer and Security Class)
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20 19 MS4 16 1582
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@ Input Model Meta data @ Sample (20 Harmonic Constant Catalog)

17

@Open Harmonic Constant Catalog @ Sample (16 Harmonic Constant Catalog)
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< Data Management Tool
» Function for editing area
» Distribution, Treatment for security

@ Open adjust area saved
@ Adjust area(@, @)
@ Rectangle type

@ Polygon type

@ Check Coordinates

@ Save adjusted area (for next use)
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% User Program
> Diverse version and Ul for each user

io
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0~ 10

10~ 20
20~ 30

» Menu, Tool bar, View Control and Main View
» Current Legend, Depth Legend, Current Time and Mini map

\

@ Program menu
- File, View, Model, Prediction, Function, Setting

Tool bar
- Frequently used functions

View Control
- Move, Enlarge, Collapse

@ Main View

@ Current Legend

@ Depth Legend

@ Current Time

Mini map
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¢ User service (2 Methods)
» Web service (http://www.khoa.go.kr/tdnet)
» Stand alone User S/W
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< Basic Functions
» Prediction
» Simulation
» Time series graph for a grid point

o =ATBE 2013 713K

F 27v ZEdEM
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M| | 2140w07202313035  SAXTEE 2 ke ES - Tidal current' Tide

] 20140106203339182 A TR T 250m E= ()
[ 20131231185054625 4R X FE 29 soom EZ

e Hmo ST @ Simulation Control
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@ Model select

- Start time, End time, time interval
- Year, Month, Day, hour, minute
- 10/30 minute, 1 hour
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s S-100/S-10X Test Bed of KHOA

PRELIMINARY LIST OF S-100 BASED

PRODUCT SPECIFICATIONS Research of S-100/S-10X Test Bed

IHO: S-101 to S-199

| Nautical Chart | I1TO S-101 ENC Dataset
: THO S-102 Bathymetric Surface (8211/

| EEACIE V THO S-103 Sub-gurface Navigation GML/
. | THO S-10x Tidal product for surface navigation XML/

Marlng J | IO S-111 Surface currents HDF-5)

Observation THO S-112 Real time tidal data transfer
— | IHO S-121 Maritime limits and boundaries

IHO S-122 Marine Protected Areas; —— g S-57/S-101
THO S-123 Radio Services Feature ENC Viewer
IHO S-124 Navigational warnings Catalogue
[HO S-125 Navigational services
Nautical pub. {- IHO S-126 Physical Environment
IHO S-127 Traffic Management
[HO S-1xx Marine Services

[HO S-1xx Digital Mariner Routeing Guide Portrayal
IHO S-1xx Harbour Infrastructure Catalogue
L [ THO S-1xx (Social/Political)

=

National GI (Geospatial Information) Registry of KHOA

A Feature Catalogue Builder Portrayal Catalogue Builder
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% Current Prediction Module used for S-111 Test Bed Research
» Use Current Prediction Module to support S-10X Test bed
> Library type of Current Prediction Module (.dll file)

Tidal Prediction Module

(1) Tidal Prediction Module(dll)
- Data Reading, Data Process

Distribution file

| Select
1 .
converted from; Tlc!e/Current @ Input ‘Numerical Model Converted file’
Numerical Model (I\JIIDB) Point/Area
Time/Period
/ (3) *I/F(API) of Control ‘Prediction Data
Processing’
@ Delivery ‘Result of Processing’
-
I Rendering I/F of S-10X Test Bed
: @ endering I/F o est Be
Data Readin
g E @ Viewer of S-10X Test Bed
I
)
Data Rendering i
I
d
S-10X Test Bed *I/F : Interface
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% Revision of S-111 Surface Current Product Specification
» Current version: Proposed Working Draft 1.5
» Major points: Portrayal, Data format, Metadata
> Data sources: Historical observation, Real-time observation, Astronomical
prediction and Model-based prediction.
abbreviations
al = arrow length
mintw = min tail width
maxtw = max tail width
hs = head start maxhw
= i L
m;ﬂ:ﬂv/vz 0max head width A /I/ r\ /A}\
*note: the head narrows to 1
a point where minhw = 0 maxtw (| ‘ ‘
hs 11
al I | T
L
al = 1 unit of measure
mintw=a|*.1’ 0
T e it
maxhw = al*.4
Step Red Green Blue Step Red Green Blue A _ﬂ,;aﬁ
1 118 |82 226 6 205 193 0 = Background Alpha
2 72 152 211 7 248 167 24 Satellite 1.0
3 97 203 229 8 247 162 157 RNC 10
4 109 | 188 69 9 255 30 30 e D o
5 180 | 220 0 & _
ENC Dusk 4
A - = - ENC Night 2
@02 OS5 1 1.5 2 «3 4 «5 =5
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% Revision of S-111 Surface Current Product Specification
» Current version: Proposed Working Draft 1.5

» Major points: Portrayal, Data format, Metadata

» Data sources: Historical observation, Real-time observation, Astronomical

prediction and Model-based prediction.

PROPOSED
N DESCRIPTION UNITS DATA TYPE VARIAELE NAME
[ Metadata Block | 1| Country of Origin NA CodeList Country
2 Prnmary Producing Agency Information NA CodelList Producing _Agency
3. Secondary Producing Agency Information NA Text Secondary_Agency
- 4 Name of Geographic Region NA Text Geographic_Region
M etadata for Tlme 1 5 Name of Geographic Subregion NA Text Geographic_Subregion
i 6 Minimum Longitude of Area Arc Degrees | Real West_Bound_lLong
Surface Current Speed at Tlme 1 7 Maximum Longitude of Area Arc Degrees | Real East_Bound_Long
Surface current direction at Time 1 8 | Minimum Latitude of Area Arc Degrees | Real South_Bound_Lat
. n 9 Maximum Latitude of Area Arc Degrees | Real North_Bound_Lat
Optional data at Time 1 10 | Time of Data Product Production Y MD,HM.,S | Date Time T_product
11 Valid Time of First Value Y.M,D,HM,S | Date-Time T_valid1
12 Valid Time of Last Value Y,M,D,HM,S | Date-Time T valid2
Metadata for Time 2 13 Number of Individual Time Values None Integer K_Sets
- Data Type (1=historical obs, 2=real-time
Surface current Speed at Tlme 2 14 observation, 3=astronomical prediction, None Enumeration Index_Data_Type
5 " - 4=analysis, 5=hindcast, 6=forecast)
Surface current direction at Time 2 75| Name of Station or Grid NA Texi -
. = 16 Methodology: instrument or model NA Text -
OptanaI data at Tlme 2 17 Grid Origin Longitude Arc Degrees | Real Origin_Longitude
18 Grid Origin Latitude Arc Degrees | Real Origin_Latitude
19 Grid Spacing Longitudinal Arc Degrees | Real Delta_l ongitude
20 Grid Spacing Latitudinal Arc Degrees | Real Delta_Latitude
21 Land Mask/Missing Data Value (e.g., -1.0) (Varies) Real Land_Mask_Value
N DESCRIPTION LENGTH EXAMPLE Index for Layer Averaging or Depth of
1 Country Code 2 CA 22 Current (1=layer, 2=depth below surf, None Enumeration Index_Depth_Ref
2 Geographic Designator 4 GSTL 3=depth F:elowﬂxgd datum)
3 First Valid Time (YYYYMMDD) 8 20140611 o3 | Laver Thickness (if above index=1) or Depth | . Real Surcur_Depth
) Data Source (O=Obs, F=Fcst, P=Pred) ] E of Current Below Datum (7|f abpve index=2,3) —
5 Version (first=a1,second=a2, etc, up to z9) 2 a3 Datum for Surface Elevation (if above
5 Extension 3 o 24 index=3, then O=unk, 1=LAT, 2=MLLW, None Enumeration Index_SurfDatum
Total = 31 3=bottom, etc.) _
25 Index for Surface Elevation (0=no,1=array) None Enumeration Index_Surface Elev
Datum for Surface Elevation (if above
26 index=1, then O=unk, 1=LAT, 2=MLLW, None Enumeration Index_ElevDatum
3=bottom, etc.)
CA G S TL20 1 406 1 1 FaS_ SfC 27 Horizontal Position Uncertainty Meters Real Unc_Horizpos
28 Vertical Position Uncertainty Meters Real Unc_Vertpos
29 Sf;e:r:;certamty Index (0=unk, 1=const, None Enumeration Index_Data_Uncert
US TA MP2O 14 ‘I 202Fa 2_ SfC 30 | Speed Uncertainty Constant Value (Optional) | Meters Real Unc_Speed
1 Direction Uncertainty Constant Value Arc Degrees | Real Unc_Direction

(Optional)
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< Ongoing status of S-11 Test-bed S/W
» Portrayal results on the current version of S-111
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< Ongoing status of S-11 Test-bed S/W
> Data results on the current version of S-111

Sample

Sample 0 @
Sample 1 / XML metadata

LINKS The Navigation Surface (Q0WHNLOAD [2 561]) paradigm is a design for a databased altemative to traditional methods of mappl ng
representing bathymetric data. It aims to preserve the highest level of detail in every bathymetric dataset and provide
I methods for their combination and manipuiation to generate multiple products for both hydrographic and non-hydrographic

purposes. The advantages of the method over traditional schemes are such that a number of commercial vendors have Sam p| e2
adopted the technology. However, this means that there is a strong requirement for a method to communicate results in a

vendor neutral technology. The Open Navigation Surface (ONS;) project was designed to fillthis gap by implementing a
freely available source-code library to read and wite all of the information required for a Navigation Surface.

The Navigation Surface concept requires that in addition to estimation of depth, we must also estimate the uncertainty Sam p'e 3

associated with the depth. In order to make the system suitable to support Safety of Navigation applications, we also

require a means to over-ride any automatically constructed depth estimates with Hydrographer Privilege’, essentially a

means to specify directly the depth determined by a human observer as being the most significant in the area (irespective . o

of any statistical evidence to the contrary). Finally, we must provide data on the data, or metadata, which describes all Ce][ identifier
aspects of the data’s ife from methods of capture to ssing methods extents to party. The

ONS project provides means to incorporate all of these requirements in a portable, platform neutral, vendor neutral format

The ONS project has as its primary goal to foster and support the development of a source level library to read and write

fsf: rd(ae'ab'aos"e“m This web-site is intended to provide current information on the project, news, status, and downloads of the
SRS — — — - Grid Size Computations calculate
2 = new value for each
8Os variable at each time
. = ) step
Version Tag 2§ o2
g Q © % . Each variable can be
- ~ o 7)) 5 EEEEEEEEEE. multi-dimensional, e.g.
> lat, long, altitude
XML MetaData *Av‘evAv:V-e‘vAﬁAv“w
», HDF creates containers
P ~ for each data set or
" variable
Elevation Estimate Nodal Array HDF5 Based DataSet1
L ] Data Q c  DataSe Application allocates
} ) . Structure o g DataSet3 *chunk” to store each
] S & DataSetd [ variable at each timestep
' Uncertainty Nodal Array N 0O DataSet5
_ y DataSet6 HDF maintains metadata
- ~ DataSet7 for fast access to each
Tracking List Sampl if-y\ HDF5 /—— data set and chunk N
Hydl’Og rap her Modifications SR TG HT AL MATER —
S ——————————
\ Certification (Attached To HDF5 File)
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% Portrayal issue(1): Arrow size

» Max size of Arrow is calculated in the dataset — Different region has different
arrow size
» Option 1 : Smax from datasets (Arrow size can be different per time or regions)

» Option 2 : Fixed Smax by S-111 (Arrow size is always same, can be less efficient)

¢S’ o= 0.05w, || C = 0.05W/S nax
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o —
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< Portrayal issue(2): Symbol Overlap between ENC and Surface Current

» ENC symbols and Surface current arrows can be overlapped at specific

MSVS(Mariners Selected Viewing Scale)

» Overlapping avoidance algorithm or process needs to be

overlaps in terms of datasets integration

considered to avoid

.
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<+ Portrayal issue(3): Surface current symbol in the intertidal zone
» Surface current symbol by computational models can be always shown in
intertidal zone. If there is not water in intertidal zone, surface current arrow is
needed to be disappeared.

» Digital tidal table or dynamic water level can be considered to be used together
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* Data f ti : Metadata Sch f Metadata block and Ti
% Dala 1ormat issue: e€tladaila b-cnéma o €ladala DIoCK an iIme
N DESCRIPTION UNITS DATA TYPE \T’:glicésl_inNAME
1 Country of Origin NA Codelist Country
2 Primary Producing Agency Information NA Codelist Producing_Agency
2 Secondary Producing Agency Information NA Text Secondary_Agency
4 Name of Geographic Region NA Text Geographic_Region
5 Name of Geographic Subregion NA Text Geographic_Subregion
6 Minimum Longitude of Area Arc Degrees | Real West_Bound_Long
M etad ata B I OC k 7 Maximum Longitude of Area Arc Degrees | Real East_Bound_Long
3 Minimum Latitude of Area Arc Degrees | Real South_Bound_Lat
9 Maximum Latitude of Area Arc Degrees | Real North_Bound_Lat
10 | Time of Data Product Production Y MDHMS | Date-Time T_product
1 11 | Valid Time of First Value Y MDHMS | Date-Time T_valid1
M etad ata fo r TI m e 1 12 | Valid Time of Last Value Y M,DHMS | Date-Time T_valid2
. 13 | Number of Individual Time Values None Integer K_Sets
Surface current s peed at Time 1 Data Type (1=nistorical obs, 2=real fme
14 | observation, 3=astronomical prediction, None Enumeration Index_Data_Type
- - - 4=analysis, 5=hindcast, 6=forecast)
Surface current direction at Time 1 75| Name of Saton o G A Tox
- - 16 | Methodology: instrument or model NA Text -
17 | Grid Origin Longitude Arc Degrees | Real Origin_Longitude
Optl Dn al d ata at TI me 1 18 | Grid Origin Latitude Arc Degrees | Real Origin_Latitude
19 | Grid Spacing Longitudinal Arc Degrees | Real Delta_Longitude
20 | Grid Spacing Latitudinal Arc Degrees | Real Delta_Latitude
- 21 Land Mask/Missing Data Value (e g., -1.0) (Varies) Real Land_Mask_Value
Index for Layer Averaging or Depth of
M etad ata fo r TI m e 2 22 | Current (1=layer, 2=depth below surf, None Enumeration Index_Depth_Ref
. 3J=depth below fixed datum)
S U rfa ce curren t S peed at Tl me 2 25 | Layer Thickness (if above index=1) or D_eplh T — Tt e Tl
of Current Below Datum (if above index=2, 3)
- - - Datum for Surface Elevation (if above
S U rfa Ce CU rren t d I re Ctl 0 n at TI m'e 2 24 | index=3, then O=unk, 1=LAT, 2=MLLW, None Enumeration Index_SurfDatum
- - 3J=bottom, etc.)
25 | Index for Surface Elevation (0=no,1=array) None Enumeration Index_Surface_Elev
Optl On a | d ata at TI me 2 Datum for Surface Elevation (if above
26 | index=1, then O=unk, 1=LAT, 2=MLLW, None Enumeration Index_ElevDatum
3J=bottom, etc.)
27 Horizontal Position Uncertainty Meters Real Unc_Horizpos
28 | Vertical Position Uncertainty Meters Real Unc_Vertpos
29 g)f;?r:;certamty Index (0=unk, 1=const, None Enumeration Index_Data_Uncert
30 | Speed Uncertainty Constant Value (Optional) | Meters Real Unc_Speed
k1| %ﬁ%‘s;)u ncertainty Constant Value Arc Degrees | Real Unc_Direction







