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Introduction

. In time of UkrRIS operational we made decision that RIS development
can to be advance. Some of ideas the deal solutions we considering

in this presentation.
Take into account that safety of nav 03

tasks, we try to point out in this poi g
Danube, where we face chg ,,4,-'}'

l
-“. ::'.

VHF in order to radiotele .j 2

2. Second part is dyna vhich is-real
X regardless in real'time ongoing vessels. In this reason we consider
~the dynam ic model at seaﬂ:wef' suxfaee‘&'sga
— date for safety navigation in shallow water.
3. Third partis develo_pment of new study course naVLgaEQnghaw —
recommendat'ron in suddenly change of hydro- meteorologieal

conditions” 'in sﬁa||ow water regard to Dynamic ch'é‘Ft m.neal tlme—
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River information services are implemented as individual pages accessible to users of the portal information
services.

Service
DANGERS

Service

Service Service
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Technical solutions used by RIS services

Service Hydraulic Service Dangers &

Service Fairway  Service Notices Service Traffic
o e T structures

Local area network and
RIS Internet network

Network of AIS base stations
and AIS main center
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Service «Traffic» at web portal

River information service
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Part 1
Marking the transmiit
on Lkt
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Fig. 2: Inland ECDIS equipment, self-sufficient system with connection to radar
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2.Application
of audio watermdeki
technolog




The Proposed Solution:
Audio Watermarking

MMSI g ARAC

(Maritime Mobile MVISI

dentification rrmeiting =
mber) | vessel

embedded

directly into auc

All stations

This is GARGON A

'm going ...
F.eceiving
vessel

-
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Practical Realization

Standard
VHF
Transmitter

Audio
output

Standard
VHF
Receiver




Another application of Audio Watermarking:
Subtitle for on-line R/Telephony
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Sunken small craft on the right side of the
fairway at the Danube, river-km 66
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Notices to Skipers

Sunken small craft on the right side of the fairway at the Danube, river-km 66
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Notices to Skipers

Sunken small craft on the right side of the fairway at the Danube, river-km 66
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Notices to Skipers

Sunken small craft on the right side of the fairway at the Danube, river-km 66
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ERT
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Summary to the 1-st part

The display of the information in harmonized and effective
way increases the overall awareness of the information improving
the situational awareness as well as reducmg the mlstakes made
transferring information from paper outputs. The ' |
display must bring all the key.inform
It is necessary to integrat
via communication eg |
system in a harma nplify ac res;sev -f'-
VHF communieation for navigators. e e
.EQQ_LS_modermzat_Qn wou1d[relea-se a'na-vfga'f'o‘—Tom-routrn’e
j_-,prqgegluresand_from handling abstract-data, replacing them wit
, understandable actions on standard user interface — ECDIS display:.
4.  The proposed modernizatioh retains in operation all standard-
communication eéquipment and ECDIS functions and provides full-

compatibility with other equipment commonly.used and integrated

:‘ﬂm"‘rgcmsi ——
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Mean Sea Surface Evaluation
1992-2002 Mean dynamlc ocean topography (0.5°)
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Black sea surface dynamic 1
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Black sea surface dynamic 2

sea surf. height Jan 14, 201500Z [91.1H]
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- Geog etting, main rivers, andioWeBlacl«Sea with solid-cc - et
.ﬁﬁjﬂ{‘“""“-r . The annual mean runoffs of the-m-a‘rn-rlvers and discharges wat-b

-m. and Bosporus strai e shown in tthts Aﬁﬁh‘é‘anc 0sing
‘the north-western shelf (the “fence”) is composed of the shelf break following the
|s.qbatlﬁ|nﬂ.of blmd two short segments connecting to mﬁy ’
Mm the line formed b e squares. Schematic of the Rim Current, mai

Sy P — n&f , modified from-thatiof Oguz et al. [2014].
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Inertia Coriolis Pressure
a-Vi+ fxi=-g'Vh

Bemoulli®s Law

4v? +g’h =Constant

Inertia
Conservation of

Potental Vortiaty

>_,
-ﬁ:— =Constant Corhl.lﬂ



4.2 Trial aspects
Hydro meteorological boy in Danube estuary

= Subsea sensor well

Floating body




Communication options:

Inmarsat-C satellite (gecstationary) GSM telepheone
IRIDIUM (low orbit satellite) « GPRS
10/100base-TX Ethernet (TCP/IP) e UHF/VHF radic
WLAN

Serial line (proprietary or PPP protocol) over any of the serial ports

“ Parameter
Directional wave sensor

Surface current

Wind speed/direction sensor

Surface temperature and salinity

Air pressure sensor

Air temp/humidity sensor
Visibility

GPS unit

Hash light

Options

Opticn: Current profiler

Option: Argos tracker
Option: AlS unit




The measured parameters are packed into a binary string together with message id, time tag and several
buoy house hold parameters, comprising the buoy message in PFF format. PFF is the acronym for
Packed File Format. The binary format ensures minimum satellite traffic cost.

Remote station(s)
'M :._ Data transmitted via one of the
ey . * available communication protocols

Pff database
{mdb and pff
files)




Hydro meteorological data
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Alsdorf et al.: MEASURING SURFACE WATER FROM SPACE

River Length in Swath: 10 km
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» Whitehead: TOPOGRAPHIC CONTROL OF STRAIT FLOW

Non Critical
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Whitehead: TOPOGRAPHIC CONTROL OF STRAIT FLOW «

L

= = = Sill Depth .———-:l-
0

o

Depth

-—__

‘O_Wd&pmnt rmm darkest regions a'P

1 | [\
, and prog alyslighter regions ar e iso connMee

and the connectiao pomt defines a saddle point. Wal section from one
‘basin “eether bottom, left) typically has asymmetry of density contours..below

dep 10te the basin with dense ter as "upstrea
| = “‘ﬁ ne bottom ri M

ther "downs m" (D
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The top section of this fig.4 shows a schematic top bathymetric view of a sill region, with
deepest bathymetry darkest and shallower regions progressively lighter. A prominent
topological feature of asill region is the saddle point (S), which separates two unconnected
deep basins (black). Note, however, that this point also separates two shallower ridges
(lightly stippled). If these extend around and surround the upstream basin above that
saddle point depth, then that sillis the deepest connection for the dense deep water at
sill depth between the two basins. Experience has shown that flow of deep wates-betwee
the two basins will most likely be found in the Q‘ that sadc oind
depth whose contours (thick black lines) interse
oneeither side of S as U for upstream and Dif
ins at the level where the two dep
furcate, as shown on the righ ains denser fluidbel

e bifurcation depth than da “'_ d deep” ater below
'Sill depth and D contains. dée nixed with less dense overlying water. To estims
| Ap/p, we will select at least two density profiles from conductivity-te ature-depth (CTD)
or bottle data, one upstream and one downstream~of “the sill that correspond to U and D i
our sketch. The profiles must extend to the depth of the-sill. The greatest density difference-
between upstream and downstream at-or above sill depth will be used for the value of Ap.
The sill depth is found. from bathymetric charts. The bifurcation depth is subtracted fromthe
sill depth to determine hu. The'width of the opening at the bifg;ggtion depth will be used

to determine L, and this"Width is determined through the use of bathymetric charts. ...

o

- S

_ | | — -




As was mentioned before, the four parameters f, ha, Ap/p, and L are
used to predict flux, but uncertainty in each contributes uncertainty
to the flux prediction. The value of hais produced from information
of bifurcation depth, which is typically determined from a number of
CTD casts, so that scatter from currents, eddies, and even distance
from the sill produces variation up to ~ from what is-expe:
be a true long-term value. Second, ssill de Daie T
esult is sensitive to h a raisedgt }ﬁ. he
ulting uncertainties in. f = =u e
e uncertainty of the g | | ' J
‘meter data sets. Finally, frictional effects: »3,«-”-‘ ove the criti -—-""
‘point toa region downstream of the sill. II. In_spite of these Ilrnliaﬂons
Ebmedlctlon and measurements, results indicate that the control®
‘dynamics may play a role in the row through the passageway, since

the parameters span a wide range~of-values.
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Modeling System (ROMS;

oF //www myroms org)




1. The exposure of the shelf instability and failure of the
outer shelf and slope, generating gravitational slide and
array transport ationof sediments toward the deep-sea
part of the basin .

2. The measurements elevation of thew:
slope (0h/0x), and tempore it

. remote sensing hydrolegy
years and even

these hydrauIJ

~orbiting p latforms. Radaralhmete_cs_hane.avﬁfcﬁ
— -muItLdecadaI history of successfully-measuring elevaﬂo

ofthE-Ucean surface and are now also-accepted as.
capable to@ls for'measurlng h along orbital proflles

o ——

crossmg sea river water dred. -

i
§— —— | c—
—— - |
o ’ -
-~ .
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Rather than an intrinsic measurement, water slopes are derived from
elevation measurements collected by altimeters or by SRTM. Altimetric
methods use the distance between orbits with the measured h values to
calculate dh/0dx; thus there is an inherent time lag between h
acquisitions that is built into the slope calculation or gradually
developing flood waves. )

2anic surface elevatior

e early 1990s using
Haunch of the IceC and land tic
'made sgaceborne Ildar altlmetfy avajlable,iaanfé'frestual .wat
T)‘cﬁé’s"( cm and 5.6 cm wavelengths, respectively). Heig
'resolutmnsref radar altimetry over river-surfaces are ~5 cm at be
and are more typically ~50 cm -but-with increased avera'g‘ ng over.
large lakes (>100-km2), accuracies improve to 2-3.cm. L

o
— S

- \ d— -

e e




Current technology allows a sate
the elevations of surface -waters
derive storage c
jetlands and the

e
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CHART DYNAMIC MODEL

Chart
oL dynamic Comparis \
ChDMm - .
- Mathematic
statistic

Gale

-_ - ’ﬁ dF(x,y,2)/0t function

Sea (river) level
measurement

OBSERVATIONS







29747 50°E

2947 BOE
QUEHLFICT v 1 5=

29747 FOE

29747 80'E

29747 90'E

Tom,
T

“epHoe Mope

29747 50'E

R

-
-

29747 B0'E

-~

2347 F0'E

4
<~

i YA

- 4

23747 90'E




29°47 B0E 29f47 BOE 29747 FOE 29°47 80'E 29°47 90°E
QB HLFIT vy 1 55

g

“epHoE Mope

T,
=N by ™1
RB‘\ Fli1 15 Jis
\ﬂ-\ -
G5 ~a
T3 \q'-\ S05 deg

=
<7
29°47.50E 29°47.60E Beiydroe by U2 AaT.e0E

[ Al T - & -

23°47 . 90'E




29°47 B0'E 2947 BOE 29°47. FOE 29°47 80'E 29°47 90°E
QUEHLFICT v 1 5=

e

(5

e
R
xﬂuﬂ-\ UepHoe mope
Ry
= .

=,

it
-

—— -—

—_— . —

“FI1E 33

23747 90'E

Werkshop in Gerl
— A

29747 50'E 29747 B0'E SN/




29747 50°E

2947 BOE
QUEHLFICT v 1 5=

29747 FOE

29747 80'E

29747 90'E

“epHoe Mope

29747 50'E

29747 B0'E

- WSS .

2347 F0'E

FI(12Z 3=

23747 90'E




29°47 BO'E 2547 BOE 29°47 FOE 29°47 BO'E 1 29°47 90'E
GIEI+LFI W 1 5= "l
1
1
e ||
T i
A
y
i
|
d
I
§
|
i
T Tz 9B C‘!-.r
{
!
i
'-I_EpHDE MOpE Cr
[
{
a8
!
!
A
{
!
%
L1
|
b . 1
. . I
o
‘%‘ FIt135 35
S X
|5} 7 ‘-‘:‘.“ “t:_'L_ F/
T3 e \
‘vq\ |
. . . . , . . by "2 |
2374750 =3747.60E RiSWorkshopin GEneva™5-rd of June 2016

?

! 29°47 90'E
< o AN




29747 50°E

2947 BOE 29°47. FOE 29°47 80'E i
QUEHLFICT v 1 5=

3 29747 90'E

g

UepHoe mope

T
T
Ten. 7
- T
‘ T,
\\ -
a
e, - ,I'
- ; ) | by 1"
= \‘qx‘\k ~h vﬁ’\ % Flc1 13 3=

|5} 7 ‘ !
P “:-L%ﬂhx{‘ \\ g 05 deg':}"

7 |

= ]

i N S

2374750 24750 pig Werkshop in Geneva 73%¥d of June 2016 U e s |

23747 90'E

| .
e N




29°47 S0'E 29847 BO'E 29°47 7O'E 29°47 80'E ' 29°47 90'E
GEI+LFIC W 1 5= 'I_l
c"\_-
i
T |
. !
B |
C\_
1
|
|
C\--
|
}
i
i
dg !
e
i
!
'
'-I_EpHDE MOpE Cr
i
!
fal
!
]
4
{
i
%
1
i
!
|
FIC113 3=
ROl ZeRerd SOl RIS VVOi’IxShOQ in Gene?/%“ff—nr'(_:l of June 2016 I e

-

.

e



Visualisation
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Favorites Help
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4.4 Evaluation
Black sea responses over the Danube estuary: A modelling study model
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ﬁme Lag {th]r} — 51_Srarnbulskaya

Bustraya
Prorva

(a) Lagged correlation coefficients (open circles: signifieantly différent from zero at the'99% confidenee level; cross:
insignificant) between the gauge sea level anomalies at St.Staresmbulskoe and Bystroe-arms, With the latter lagging the
former. (b) Power spectral density of the gauge sea ievialZNnCn elies aliS1 Stzeribulskoe Prorva and Bystroe armsyalong
with the 95% confidence interval (vertical bar):
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(c) Sea level anomaly and (d) Power spectral density.
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EDUCATION AND TRAINING PROGRAMME FOR
PROFESSIONALS FOR INLAND NAVIGATION VESSELS

Speciality: Navic
Discipline: \/ess
Necessary content knowleg

Module course:
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1. General

In case when critical hydro-meteorological conditions of navigation
Is very fast altered (for instant, ice phenomena flood, shallow Water and
strong wind) under which navigation is hamperedithe boatm
strictly special temporary.re irem
orities of the countries introg
ponsibility according to,3
9" the Danube (BRND ents of the

‘competent authoritiesare't / notifieo to the(-: VY
ney:essels d shlpplng cornp_anles—lgi/ m.ea.ns:ef%mfmm.gi:-

i

e —— ” J -
‘; - ?T?Wmsﬁop'in Geneva 23-rd of June 2016
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2. lce phenomena

In case of ice phenomena that do not allow vessels to continue their
journey, the boatmasters, apart from a strict compllance W|th the

-

temporary requirements of the competentsauthonities ands
Administrations, shall take all® meas
gifCUMstances to prevent immineg
en passing close to big,ig

0 avoid entering into
boif the vessel hasy ed a dangerou
«fol!
otmastel:s of the vessels sth,I—mamtam—.eontmuous communice
*Aﬂlhavasglsnperatmglﬁthe ice zones; "~ -




o If the vessels pass a natural canal or a canal made In the ice
by the icebreaker;
e when passing a lock;
e If, according to "Notice to skippers"”, the conditions of t
open brash ice, up to - P

0 cm and over in thicknessyare

ll vessels getting trag

ase of a threat to re
'more solid vessels:

wmi——




3. Flood

When navigating in flood conditions, the boatmasters shall take all measures
necessitated by the circumstances to prevent danger, in particular:
* to comply strictly with the articles of "Local rules of navigation on the Danube
(Special provisions)" concerning restrictions of navigation or Its prohibition in case of,
high water levels as well as exceeding of the highest.navigation,le INL); -
e to comply strictly with the notices to ev.;rf"‘ rding t
limited speed on the specific section;
' pass under the bridges only ig
Local rules of navigationso S d
Kippers": _ P
- to undertake manoeuwie at night o y after g
agreement on the meetlng conditions wamdreco unication; e —
 "Notice to skippers" does not require t the concrete passage speed on the concrete
section, then it shaH—be—such as not to cause—ml?ﬂ%"e' Wave—dlsturbance“d'amaglng a
shoreline and floati ing equipment moored on the shore,

‘_,P




4.  Shallow water

When navigating in shallow water conditions, the boatmasters
shall take all measures necessitated by the mrcumstances 10
prevent danger, in particular: o SN

e when approaching a shallow: ti q“," fo / J
€duce in advance and @ f( r NS ;c- -_,--_-_,;.’
lue which provide e
'» to undertake meetil J overtaking only when there s

J ..'".

‘enough fairway width for such mangeuwes-aﬂﬁg reducing ir
advance speed.-to the value that ptovrdes stable steerlng'—- ;
« to avoid drastic speed increase; - -

—_— /

* to ensure strictly the recommended_.mlnlmum safét'y'

clearance (minimum underkeel clearance). o ——
w—__— — .

R R e

.. -~ X




5. Strong wind

In case of strong wind, which complicates or obstructs navigation, the boatmaster shall
strictly observe special temporary requirements of the competent authorltles and Spemal
River Administrations and, to ensure safety, manage.n on.accordingstort! '
skippers" and navigation conditions in the critical sector
stopped or announced to be interrupted, shé

els to a safe berth and inform the

6. Requirements for anch

——

- - - - “-\.... -l
‘When berthing the vessel on a narrow sectrorr e.r|verb'ea in shallow v aerand

Wboth_—ynds blowing in one direction*and rapid flow prevarI’T‘ensur
-safety, doubleé”mooring cables and, when anchoring, two. anchors, If any, and ste

an6hor should W

= " “‘.-




CONCLUSION

The proposed innovation is based on additional connection ECDIS to
communication equipment in the frame of existing conventional installations. This
proposal is fully compatible with the direction of bringing all the key information
together on the base common standard interface — ECDIS, which S|mpI|f|es action
of OOW and provides further development of means of commuNics ion
navigation and implementation of moder ;'4' | technolog |

All of these advantages can be realized ¢
amendments to ECDIS perfor
Autonomous Surface Vehigle

advanced technology h

. a - -t -
development IECDIS dynamic cha s. Bof oth / SVs ano are capable-of produ
automated ymetric and water surfaee‘q'umn‘amlfcharts e

3——‘Gertaj.n‘p:redict~e=ﬁdy-nam|c in IECDIS charts will'allow us to avoid possible tr trouble

- during the nawg_tlon — - -

4. __New training course will give navigators behawor rn_delmg when suddenly
cha-nge hydro- e"t'eorologlcal conditions that should ‘Enhan:.ad safety-of

navigation. - -
——
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