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Roles and Obligations of a Coastal State

 Offering safety and security to ships passing through
local waters

 Providing laws and regulations to be followed when
salling

« Offering information on regulations
 Offering aids for operating safely

* In short: Providing both rules and tools



The coastal state: Providing innocent, safe and secure passage
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Offering aids for operating safely




EFFICIENES
2.0 GETTING CONNECTED

Providing laws and regulations to be followed when sailing
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Offering information on regulations and aids

REGISTRATION | RECREATIONAL & SCHOOL SAILING | SEAFARERS AND MANNING | GROWTH AND FRAMEWORK CONDITIONS

SRS

New rules and regulations

Danish Maritime Authority = Safety at sea = Regulations > New rules and regulations

The Danish Maritime Authority is responsible for issuing acts and executive
orders on maritime safety, maritime employment and social law as well as ship
registration.

On Legislation vou will find English versions of the acts, executive orders,
technical regulations and guidances issued by the Danish Maritime Authority
that are currently in force. Please note that only the Danish versions have legal
validity.

Read about relevant legal preparatory measures in the technical area, inter alia
about the sessions of the IMO Committees and Sub-Committees

You can read more about the most recent rules and regulations (in Danish)
issued within the area of responsibility of the Danish Maritime Authority on our
Danish website.
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In short: Providing both rules and tools
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Digital developments
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The Coastal State and EfficienSea2
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NAVTEX
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From S-57 to S-101
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From VTS Radio to standards and
integration

Online reporting

Submit online report. For other means of
reporting see reporting procecdures.

Read less

A

Ship information

Ship Name *
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From VHF Radio to VDES
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Obligations and potential

&

« Cyber Security



Danish Meteorological Institute
initiatives for the digital coastal

state
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DM/I’s data products for the digital
coastal state

1) Ice-Met.-Ocean data for maritime service

2) Maritime Conectivity Plattform: Service design: ice
charts, ice bergs and METOC (Met.Ocean) model data

3) Sattellite derived sea ice products

4) METOC data: introduction into the weather-on-route
information system



f - IceMetOcean data
EFFICIENSEA ) for Maritime service

J Weather routing for maritime savety: Identification of
Go/No go zones (Low water level, Ice infested waters,
Extreme weather, Ice bergs) and zones of restricted
operations.

 Route optimisation, planning and guidance.
 Forecast of time windows for maritime operations.

U Polar code sets requirement for weather information

Data Service:

O Ability to provide relevant historical icemetocean
information (marine climatology, planning)

O Ability to provide relevant current icemetocean
information (situational awareness)

O Ability to provide necessary icemetocean forecasts
(along route safety and decision making)




EFF'C'E Service design

@

Metoc lce
Atmosphere lce charts
Ocean currents
waves m— Seo Ice bergs
,I
Vs
Y

Gridded Vector data
Native shape files

GML

Data
server

Gridded data server available through
WeatherOnroute service
Vector data will download files directly
Updated when new forecast, ice charts
etc is available
The contact will be established through
the maritime connectivity plattform.
Modell data is based on Grib 1 files
projection equidistant lat/lon
Data based on models

* Metocean:

* Atlantic and Arctic
 Metocean_shelf and waves:

* Northsea
* |nner Danish Waters
e Baltic

* To be expanded with Arctic
and Atlantic areas
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Ice charts now available in
S-411 standard, following
the standardization principle
of Efficiensea.

Provides geo-coded vector
files: GML (Geographical
Markup Language)

Compatible to the ECDIS
system

Baltic Sea and Greenland.

Ice charts: human
interpreted SAR data
(Sentinel-1, Cosmoskynet,
Terra SAR-X) and radar data
(ice concentration).

Bi-weekly overview in S-411 format
Mondays and Thursdays

Ak

[0
» Icesenice Danish Meteorological Institute Valid: 07 September 2016, 12:00 UTC

Greenland Ice Chart

Polar ;;ew

E-Navigation Underway Conference January 24t-26t 2018
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/_ @
EFFICIE\\@@ Example of ice charts from Sentinel-1A D e

Today we derive ice
information from
SAR data by manual
interpretation

With the large
number of SAR
scenes we get from
Sentinel-1 we need
further automatic
methods

Not easy - SAR data
are very noisy

However, potential
for much higher
resolution, and
faster delivery

NO DATA

[ <
" : e BV 55¢ 547 S s 51 50
. West Greenland lce Chart Data: Sentinel-1A : West Greenland Ice Chart Data: Sentinel-1A
S 1A ma g e 2 01 4042 6 I DM anish Meteorological Institute  Valid: 26 April 2014 I Danish Meteorological Institute  Valid: 26 April 2014

E-Navigation Underway Conference January 24t-26t 2018




EFFlcm\f@ lceberg detection based on (%)'.
&_ Sentinel-1 Synthetic Aperture Radar e

* Automatized product

e Uses brightness distribution of
the reflected signal to identify ice
bergs

 Product in different formats:
* Density (gridded netcdf)

 Number and size of icebergs
(as shape/GML)

e Users are interested in where and
when icebergs occur and if there
are few or many. The excact
number is most probably less
important.

X iy
(3] 4
£ 5

Sentinel-1A SAR image featuring Disko Bay
West Greenland, on 4 December 2016

E-Navigation Underway Conference January 24t-26t 2018



Concentration of icebergs around Greenland inferred form
EFFICIEN Synthetic Aperture Radar (SAR):
Latest scene acquired: 2017-10-07 10:15

10 km res. GeoTiff

# icebergs per 10x10 km

01 5 10 20

E-Navigation Underway Conference January 24th-26% 2018



erriciensea))) Weather on route service for
~*/ Baltic Sea & Greenland
. Ocean
« SST [K] Ocean.dmi.dk/apps/SejlRoute/SejlRoute.php
« SSS e —
« SSH [M] D o AR, Matocaan forscats langs an ruts

Forsiden Prognoser og observationer Forskning og udvikling Erhverv Om DML E
e Currents (northward and
SejlRute
eaStWa rd ) [m /S] Dl'v?aanllicat on for extracting matocean forecasts along a given route. Inputfoutput is given in JSON format,

* Density?

« Seaice
. Ioce1concentration (fraction

Interact form

ice"."sea-ice-drift". "sea-temperature”."salinity”, "tenperature"].

Input: JSON elements
> Specify waypoints

* |ce drift [m/s]
and metoc parameter

* Ice thickness [m] o
+ Wind  E J

* Wind (northward and e Send request, script access possible
eaStwa rd) [m/S] {nput/output JSOM elements

input output

() A| r te m pe r‘at u re object pnralmeler description parameter / description unit

Veta datestring datastring [yyyy- I
rwaypaints: NEadng’ CRL/UGE Rumb Line or Great Circle route mm-deTHH: MM: 5555 5+HHMM]
° WarBOINtS e Latitude Latitude dacimal d- - i
lon™ Longituds Langitude acimal degrees [ -90, 90.]
- - decimal degrees [-180. 180.]

Large dt == Only valuss at waypaint
ime

[} S ig n ifi Ca nt Wave h e i g ht "dt” {integer value}  Time interval between waypoint(s) Er:;\:l s [minutes]

. " . . "saalaval’ Water leva saalavel” [m]
° : ; Ig n Ifl Ca nt Wave d I re Ctl O n “eurrent” Cca.alj surface current speed and ::currenl:-dlr' ) [degress: 0-360]
direction current-speed [m/s]

“wind-dir" [degress: 0-360]

* Energy period
E-Navigation Underway Conference January 24%-26% 2018
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Weather on Route service
provides metoc data of highest
possible model quality for a given
location and time.

ol ¥ :
-20 -15 -10 -5 4] 5 10 15 20 25 30

Deve | o) p ment Of t h e B a It i C Se a Waves (blue): North-Atlantic/Shelf/Denmark: ~25km/5km/1km
Currents (green): North-Sea/Waddensea/Baltic-Sea/Denmark:

service Wind: Skandinavia: 3km =5km/2km/2km/1km

2015012400 m/s s
¥ - T .

Improvement of model numerics

and physics make it possible to run

high resolution applications: sar T A - 73 o |
Modelling of mesoscale eddys '
(<20km size) and even sub-

mesoscale eddys (<10km size) |

54.2

L
54 1 =
10 10.5 11 11.5 12 12.5 13 13.5 14 14.5 15

Example for eddies in the southern Baltic Sea with a life time of 3-4 days.
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New developments
Uncertainties — Wave ensembles Baltic region

guh, 62117 2015022306 ensenble

b

* Assumption: Forecast are not
100% accurate

e Use multiple (12) weather
forecast to force wave model
in order to estimate the
uncertainty of wave heights

 Based on ensemble of

o, Horizontal Res. 10km/5km
Weath e r p red I Ct I O n S 1t 35 Frequencies 0.04177 t0 1.06417 Hz
* Improved wave growth at 4% Direction 1o
h Ig h freq uencies (u p to 3 geh 0023 Fel 0823 el 1273 Fel 1824 Feb 0024 Feb 0624 Feb 1224 Feh 1025 Feh 0025 Feh 0625 Feh 1229 Feh L
1.06Hz ) and transport (36

directions). Significant wave height and spread of

ensembles (blue) and observation (black)
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e Ocean & Sea Ice forecasts based on a

physical model
2013-01-05

40 * Ocean currents, surge and tides,
36 temperature, salinity
32 * jce thickness, concentration, drift
128
* Weather
1248 . . .
* Winds included in all model based
“3 fields
16 3
412
Developments:

o« * Improvement of the numerical efficiency of
the sea ice model (CICE, Los Alamos)
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—_— SST[*C] e Assimilation of ocean temperature and sea

S:iiirt"ed >ealce ice products at the ocean surface



Summary and Conclusions



