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A Study on the Professional manpower training plan and Current Status of
Curriculum in Marine Spatial Information Field
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Abstract The age of autonomous navigation, which combines ICT technology with precision and variety
of marine spatial information, is coming, and the industry that integrates marine spatial information is rapidly
developing. Moreover, due to the implementation of the “Act on the Marine Spatial Planning and Management”
in Korea, the demand for experts who can deal with marine spatial information is increasing. Therefore, in
this paper, we investigated the current status of the national and international curriculum related to marine
spatial information operated by IHO, IOC-UNESCO, KHOA, and KHRA. Also, we analyzed the necessity of
human resource development in the marine spatial information field, and suggested consideration for cultivating
professional manpower through examples such as ‘Geospatial Information Workforce Development Program’.
As a result, we found out that consideration should be given first to the size of the market and the manpower
required for the clear definition of the field requiring professional workforce and the purpose. Accordingly, it
is necessary to review how to utilize the existing curriculum or to open a new curriculum needed.

Key words Marine spatial information, TRDC, Capacity building
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Table 1. Standards Course of Hydrographic Surveyors
S-5A S-5B
Bl Mathematics, statistics, theory of observations Mathematics, statistics, Theory of Errors
B2 Information and Communication Technology
B3 Physics
B4 Nautical science Earth Sciences
BS Meteorology Nautical science
B6 - Meteorology
F1 Earth Models El Underwater Acoustics
F2 Oceanography E2 Remote Sensing
F3 Geology and geophysics E3 Water Levels and Flow
Hl Positioning E4 Positioning
H2 Underwater Sensors and Data Processing E5 Hydrographic Practice
H3 LiDAR and Remote Sensing E6 Hydrographic Data Management
H4 Survey Operations and Applications E7 Environment
H5 Water Levels and Flow
H6 Hydrographic Data Acquisition and Processing
H7 Management of Hydrographic Data
H8 Legal Aspects

B : Basic subjects
F : Foundation Science / E : Essential subjects
H : Hydrographic Science Subjects

Table 2. Standards Course of Nautical Cartographers

S-8A { S-8B
Bl Mathematics, statistics, Theory of Errors
B2 Information and Communication Technology
B3 Earth Sciences
F1 General Geodesy El General Geodesy
F2 Hydrography and Nautical Products E2 General Cartography
F3 Photogrammetry and Remote Sensing E3 Hydrography and Nautical Products
Cl General Cartography E4 Data for Nautical and Special Purpose Charting
C2 Data for Nautical and Special Purpose Charting E5 Photogrammetry and Remote Sensing
C3 Geospatial Information and Processing E6 Geospatial Information and Processing
C4 Nautical Cartography E7 Nautical Cartography
C5 Legal aspects(Relating to nautical cartography) E8 Legal aspects(Relating to nautical cartography)
C6 Special Purpose Charting E9 Special Purpose Charting
C7 Map/Chart Reproduction E10 Map/Chart Reproduction
B : Basic subjects
F : Foundation Science / E : Essential subjects
C : Cartographic Science subjects
ofofgith. IBSCY THE FAZAAWEIG : A ANAL A /|BORAL] A9 A% bt
International Federation of Surveyors), IHO, =+A| A= 1 o2 L Jdbo]| 7)oJstr] st AAle] A, AR
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+ Data Management + Information Management

+ Marine Meteorology + Disaster Recovery

Topics include
Disaster Planni

* Ocean Observation

graphy, Cruise Planning

—

+ Marine Spatial Planning

* Tsunami

* 0BIS

+ Harmful Algal Blooms

Topics are rel rshy data anc

*GIS

to marine biodive
informati 1

Topics include Coastal and Marine Spatial Planring and
Management

Figure 1. Subject of OTGA
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* OTGA/UEM Aplicagdo de Deteccdo Remota e
SIGs para a Gestdo da Zona Marinha e Costeira
(2018)
* OTGA/INOS-UMT Marine
(using QGIS)(2017)
* OTGA/INCOIS Marine GIS

] Ocean

GIS Applications
Applications  for

Table 3. Curriculum of MSP

Coastal Zone Management(2017)
* Marine Spatial Planning: a hands-on exercise
using OBIS and GIS(2011. 2015)
* Planificacion  Espacial Marina:

practico usando OBIS y SIG (2015)

un ejercicio

WETPL 5U] AT o o]Fo|A ] AR}
S AmEH GIS/HS 9 AL ¥, GIS &
Edo] avjet yREo] HHor o]FojA Qirh
Table 3-> 7HA7 atol] digh Al wS3gE vebd
Aol

EmA=S OTGA/INOS-UMT Marine GIS Applications OTGA/INCOIS Marine GIS Applications for
A (using QGIS) Coastal Zone Management
1. Course Summary 1. Introduction to Coastal Zone Management
2. Introduction to Marine GIS 2. Introduction to Remote Sensing and GIS
3. Introduction to QGIS 3. Introduction to GIS Software
4. View data in QGIS 4. Geospatial data Generation and Visualization
5. Map Projections and Coordinate Systems 5. Coastal Resource Mapping
6. Create Base Map in QGIS 6. Geospatial Applications of Mangrove and Coral Reef
7. Creating Data Collection from the World Ocean Mapping
Database 7. Hands on: Coral Reef Mapping
8. Introduction to Ocean Data View 8. Hands on: Mangrove Mapping
9. Working with Spreadsheet Data 9. Geospatial Applications of Hazard Mapping
T4 | 10. Edit Data in QGIS 10. Hands on: Converting Tabular Data into GIS Format
-8 | 11. Edit Data: Area of Interest and Analysis Mask | 11. Hands on: Shoreline Mapping
12. Interpolating surfaces 12. Working with Secondary Data
13. Rendering Raster Data (1. Sea Level Change: GLOSS data/ 2. Coastal
14. Raster Calculator Hazards: NOAA, NGDC data)
15. Working with NetCDF 13. Geospatial Technologies and Web Applications
16. Plotting Vector Arrows from U and V Component | 14. Hands on: Coastal Risk Assessment
Grids 15. Hands on: Potential Fishing Zone Mapping
17. Downloading species observations from the Ocean | 16. Data Editing, Analysis and Output Generation
Biogeographic Information System (OBIS) 17. Creating Web Maps using ArcGIS Online Services
18. Creating KML files for Google Earth 18. Evaluation
19. Publication Quality Maps 19. Visit to INCOIS Facilities
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Table 4. Curriculum of Marine Geospatial Information(S-8 Cat B) of TRDC

Module

Outcomes

Foundations of Marine Geospatial Information

Foundations of Marine Geospatial Information

Marine Data Assessment, Compilation and
Production

 Chart & ENC Design

» Source Assessment and Preparation Feature Extraction & Cartographic
Theory for ENC and Paper Chart Compilation

* Product Finishing

» Advanced Bathymetric Data Analysis

* QC and Workflow

» Advanced Compilation

Marine Environment and Context

Geology and Oceanography, Law of Sea

Marine Spatial Data Infrastructure

MIO(Marine Information Objects) compilation

Remote Sensing For Hydrographers(Specialism)

Imagery Interpretation

Table 5. Curriculum of Hydrographic Survey(S-5 Cat B) of TRDC

Module Outcomes
I -
I;;;E‘;g;);h;o Understanding the program goals and requirements

Introduction to data
collection and processing

Basic understanding of requirements of hydro data collection involving MBES system and
ancillary sensor.

Computaion Tools

Refresh of math/programming/physics concepts, capacity to build simple processing tools

Nautical Science

Understanding charting and navigation concept, applications to  hydrographic activities

Earth and Environmental
Science

Application of environmental science concepts to hydrographic activities Preparation for field
measurements

Horizontal and Vertical
Positioning

Historical positioning methods to the use of modern GNSS in hydrography.
Basics of geodesy and coordinate conversions; Vessel motion measurements and sensors;
Acoustic positioning systems

Land Survey Practice

Acquire ability to setup and operate Total station, perform angle/distance measurements and
reduction and traverse calculations, reduction and analysis of level loops; Ability to operate
GNSS receivers set and determine of station coordinates

Water levels

Understand the theory behind tides and tidal currents and how changing water level affects
hydrographic survey operations. Ability to deploy water level stations

Remote Sensing

Explain and apply remote sensing principle to hydrography

Bathymetry 1

Understand acoustic and transducer principles and their application to bathymetric
measurement in SBES and SSS system Basis of instrument selection and set-up.

Bathymetry 2

Understanding bathymetric measurements using MBES systems, requirements, installation and
calibration
Basis of MBES sensor selection and introduction to data processing

Analysis of source of error and uncertainty in depth measurement

QA/QC Apply best practice in data quality monitoring and control
Use of specialized software for data QC
Legal Describe those elements of maritime law that impact on the work of the  hydrographic

surveyor.

Hydrographic Practice

Apply learned concept to practical hydrographic data acquisition and analysis.

Hydrographic Data
Management

Understand the hydrographic science application of the theories presented in; positioning,
bathymetry, water levels, remote sensing, hydrographic practice.
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