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1. Hydrographic O ce

The Danish Geodata Agency (DGA) is part of the Danish Ministry of Climate, Energy and Utilities. The Ministry con-
sists of the Central Department, the Geological Survey of Denmark and Greenland, the Danish Meteorological Insti-
tute, the Danish Energy Agency, the Danish Geodata Agency and the Agency for Data Supply and E ciency.

DGA in its role as a hydrographic o ce has responsibility for hydrographic surveys and charting in Denmark and
Greenland. Itis responsible for the production of nautical charts of the waters surrounding Denmark and Greenland
and for issuing Chart Corrections and related nautical publications such as INT 1 and pilots (sailing directions). DGA
is further responsible for the Danish MSDI and also represents Denmark internationally within the marine geoda-
ta eld (MSDI). The Hydrographic O ce is currently divided in two geographical oriented divisions (Denmark and
Greenland), but expect to implement a new management organisation during 2020.

The practical work of hydrographic surveys is carried out with personnel and ships from the Royal Danish Navy
(Danish Hydrographic service). Survey personnel from the Navy are part of the organisation of the Danish Geodata
Agency.

The Danish Geodata Agency works closely together with the Danish Maritime Authority, which is responsible for
issuing of Notices to Mariners and List of Lights. Tide tables and operational tide gauges are the responsibility of the
Danish Meteorological Institute.

January 2020, the Faroese Government took over the responsibility for surveying and mapping the waters around
the Faroe Islands. A cooperation agreement between Umhv4rvisstovan and DGA has been signed in order to ensure
the safety of navigation and the ongoing development of competences in Umhv4rvisstovan. According to the coop-
eration agreement DGA continues with the practical tasks for the time being to ensure that the value and production
chain is not broken while Umhv4rvisstovan gradually take over the operational responsibility for the di erent hydro-
graphic areas.

In the future, on behalf of the Kingdom of Denmark the DGA will still have the responsibility for areas related to
foreign, security and defense policy for the Faroese waters. These is e.g. visualization of limits and boundaries in
nautical charts, INT charts, nautical charting for the Defense, negotiations in international forums etc.
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2. Surveys
2.1 Overall status and surveys 2019

Denmark

The Survey Directive for the Danish waters re ects the
decisions taken at the HELCOM Ministerial Council
meetings in Copenhagen in September 2001 and Octo-
ber 2013 on the re-survey of the main navigation routes
and other areas of interest for shipping in the Baltic
Sea and inland Danish waters. Furthermore, surveying
is carried out in connection with establishing recom-
mended sailing routes in the Skagerrak along the west
coast of Jutland.

The ships used in Danish waters:
I / F Jens Strensen/Poul L¥wendrn
(Danish Maritime Authority)
The surveying vessels FYRHOLM and BIRKHOLM
(Danish navy)
The survey boats SOM-1 and SOM-2
(Danish Navy)

The target for sea surveying in Denmark in 2019 was
15,000 Km surveyed line. The result was 24.000 Km.
Surveying was carried out in Danish waters during the
period March to October.

Greenland

The Survey Directive for Greenland is based on the
overall priority of surveying areas in

Greenland, which has been agreed with the Govern-
ment of Greenland.

The overall priorities for surveying in Greenland in 2019
were as follows:

Priority 1.

The inland routes between the cities of Greenland s
west coast from Nunap Isua (Cape Farewell) to Uper-
navik.

Priority 2.

Survey of sailing routes in coastal areas on the west
coast of Greenland, where the general water depth
is less than 200 meters and the basis of survey is in-
su cient. Examples of priority 2 may be coastal areas
where inshore sailing is not possible, due to ice
conditions and geography and surveys are of older date
or completely missing.

Priority 3.
Surveying areas of particular interest for business and
tourism development. Examples of priority 3 areas may

Figure 1: Surveys in Danish waters 2019 total 24173,6 Km surveyed
line.

Figure 2: Overall survey status and result for Greenland 2019.

be: Selected fjords with frequent visits of cruise ships and areas of impending mining where increased sailing with

larger ships is expected.
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Surveys were carried out in Greenland waters in June and
July, with;

LAUGE KOCH Arctic patrol vessel (Danish Navy)
The survey boat SAR-3 (Danish Navy)

The target for surveying in Greenland in 2019 was 5,000
Km surveyed line. The result was 7.800 Km.

In addition to the planned survey in Greenland, the Dan-
ish Hydrographic service provides personnel for co-navi-
gation and operation of the survey equipment during pe-
riods when LAUGE

KOCH and EJNAR MIKKELSEN operate in remote areas
on the coast of Greenland. To the extent that the ship s
Figure 3: The sun in bearing North, at midnight o  the coast of Green- ~ Other tasks permitted, reconnaissance surveys were
land during survey. made for future survey planning.

2.2 Survey Vessels

The Danish Maritime Authority has provided a large ship JENS S RENSEN for surveying o shore in Danish waters.
After a rebuild POUL L WEN RN replaced JENS S RENSEN in September 2019. JENS S RENSEN was sold later
in the year.

Figure 4:POULL WEN RN was tted with two new cabins, a larger mess and was built 5 meters longer.

2.3 Depth Database

From September 2018 onwards, DGA has been working with Teledyne CARIS Ltd. to create a contemporary depth
data management system to support DGA s vision to become a data driven agency, to handle exponentially increas-
ing amounts of data and to support future developments in the hydrographic eld. The system is based on CARIS
Bathy DataBASE COTS software with custom tools to facilitate the automation of depth data management process-
es. System features several databases to house survey data and deliverables.
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In 2019, DGA focused its e orts on implementing and SARS

testing the system. DGA faced challenges with tting § = ™ R =
the customized tools to support all types of existing Bathy DataBASE
data.

Rigorous testing of the system resulted in multiple re-
visions for both COTS software and the custom tools.
Development and testing required more resources
than expected, from both DGA as well as the system
supplier. As a result the acceptance of the system was
delayed and the project timeline extended. As of 17-02-
2020, DGA signed the nal acceptance of the system
and the migration of current data will begin during the
spring of 2020.

2.4 New Technology

Crowd Source Bathymetry (CSB)

Many vessels already possess the minimum equipment needed to collect Crowd Source Bathymetry (CSB), and they
only need to install a data logger, or enable logging software, to begin collecting CSB. Such data can be especially
critical for remote areas where performing regular hydrographic surveys is too time consuming and/or expensive.
Based on such considerations, the DGA is developing a pilot project to collect and use crowd source bathymetry
using smart devices. The target carriers of such devices are the vessels of the Royal Arctic Line who is a strategic
partner in the pilot project.

Preliminary e orts have included the retrieval of currently adopted solutions by other agencies (e.g., the NOAA pilot
project developed in collaboration with Rose Point Navigation Systems) and the IHO Trusted Node Model (as de-
scribed in the IHO s B-12 Guidance on Crowdsourced Bathymetry).

Airborne LIiDAR Bathymetry (ALB)

Today, surveying in Greenland is primarily undertaken by ship in the summer using multibeam echo sounder tech-
nology (MBES). ALB has the potential to complement MBES in coastal and shallow waters, which in Greenlandic
waters will be depths of approx. 0-20m depending on the local conditions. Factors like water column clarity, sea ice,
seabed characteristics, low clouds, outlet glaciers, wind and precipitation may signi cantly limit the LiDAR method,
and it is known to have limitations on object detection. That said, ALB can potentially be a time- and cost-e cient
data collection method based on the aircraft speed, ightaltitude and the abillity to survey both land and waters. Very
little LIDAR bathymetry mapping has been carried out in Greenland.

Due to an increasing interest in LIDAR in the arctic, DGA took the initiative to write a state-of-the-art report on ALB
and develop a project plan for a pilot project in Greenland that will be ready for adaption if funding for such a project
becomes available.

Satellite Derived Bathymetry (SDB)

The satellite technology and remote sensing is expected to become more prevalent in the future and SDB is a tech-
nique that has gained a lot of attention in the recent years. It is a method that uses multispectral sensors and from
the images taken by satellites one can derive parameters like water depths and sea bed characteristics. The method
has a large coverage and is very cost-e ective, but it is also more limited in the depths achieved and reliability in
object detection.

In 2019, DGA acquired SDB data for three di erent areas in Greenland from di erent providers in order to assess the
performance, depths achieved and uncertainties of SDB in the Arctic. The projectis in the nal stages and the next
step is to look into how SDB can give value to DGA.

2.5 The role as depth manager

In 2019, DGA had the goal to establish the framework for strengthen its role as Denmark s depth data manager going
forward with the aim of conductingane cient and value-creating depth data collection, processing and distribution.
DGA has prepared preliminary analysis for Denmark s depth data management, including vision and preliminary
objectives. As an essential prerequisite for creating value with depth data, DGA has established a depth database
based on CARIS software (see section Depth Database ).
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3. Nautical Charts
3.1 New ENC and Paper Charts

All ENCs and paper charts for the Kingdom of Denmark are produced and updated by the Danish Geodata Agency.
The portfolio is divided geographically between Danish, Faroese, and Greenlandic waters.

Rosendahls, who is the o cial distributor of Danish paper charts, has a website where it is possible to get an over-
view of the charts available for Danish, Faroese, and Greenlandic waters
www.kobsokort.dk/categorynav.aspx?catid=916

All the produced ENCs and updates are distributed through IC-ENC authorized distributers.
Denmark

The portfolio consists of 63 Danish Paper Charts.12 new Editions were published in 2019
The portfolio consist of 246 Danish ENCs. 107 New Editions (EN) and 435 updates (ER) were published in 2019.

Usage Band Number of Danish ENCs
1 Overview 1

2 General 9

3 Coastal 3

4 Approach 18

5 Harbour 215

Faroe Islands

The portfolio consists of 8 Faroese Paper Charts. No new editions were published in 2019.
The portfolio consists of 21 Faroese ENCs. 6 New Editions (EN) and 25 Updates (ER) were published in 2019.

Usage Band Number of Faroese ENCs
1 Overview 0
2 General 1
3 Coastal 3
4 Approach 16
5 Harbour 1
Greenland

The portfolio consists of 102 Greenlandic Paper Charts. 3 new recti ed paper charts and 6 new editions were pub-
lished in 2019.

The portfolio consists of 127 Greenlandic ENCs. 7 new ENCs and extended coverage on 2 ENCs were produced in
2019. 24 New Editions (EN) and 16 updates (ER) were published in 2019.

Usage Band Number of Greenlandic ENCs
1 Overview 5

2 General 0

3 Coastal 40

4 Approach 50

5 Harbour 32
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3.2 Distributions and sale
The need for ensuring correct sales reporting

The Danish Geodata Agency has from the national auditors Rigsrevisionen , received a requirement to ensure cor-
rect sales reporting from third parties. The Danish Geodata Agency is therefore looking into ways to ensure correct
sales reporting and quality assurance methods, when third parties in the market are selling products based on the
agency s data and products. As a possible solution it is being considered to demand annual auditor reports based
on international standards.

The following tables, based on a 2015 index, show the development of sales numbers from 2015 until 2019 for paper
charts and ENC respectively. No new Greenlandic paper charts were published in 2016 and 2017 and only two paper
charts were published in 2018. In 2019, the prices for paper charts and ENC were increased.

Paper charts
The development in destribution of Paper Chart
Index 2015
20,00%

15,74%

9,84%
10,00%

5,79%
2 34% .
0,00%
2015 2016 2017 2018 2019
. l 3 93 DK

-6,44%

-10,00% -7.86% mFO

mGL

-8,72%

-20,00%

1,64%

-30,00% -26,76%

-32,51%
-34,78%

-40,00%

ENCs
The development in distribution of ENC
Index 2015
100,00%
88,21%
B80,00%
68,43% 67,46%
60,00% 55,79%
45,04%
42.50%
40,00%
mDK
mFO
20,00%
0,48% 1,03 HGL

0,00%

2015 2016 2017 2018 2019
-8,82%

-19,09%

-20,00%
-40,00%

-37,88%

-60,00%
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