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Provided in cooperation with
our Canadian partner,
exactEarth.

5 satellites in orbit

6 earth stations

Less than 2 hour global
revisit
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Singapore AIS traffic

View || Replay | Filter || Shapes | Watchdog | Report || Settings

\;:? 4 ? @ Search Target:

Bookmarks ~ Measure Shiplist ~ Target Info
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seen from Space...

Username:
Target Info
y Mame Value
Py MMST 432882000
b | 1S Unit Class 4
. Name ORE NOUMEA
Callsign 7MY
| Latitude 01°17.586 N
5 | | ongitude 104°05.640 £
¥ MO 9503249
A Source Type AISS
. ShipType Cargo
. Cargo
G Country Japan
P anti-pollution Lo |s0G a1k
P Lawenforcement 2% Draught 11em
B spare cos 275.5°
B spare % | Heading 276 °
P Medical A — 0.0 *fmin
P Ships according to RR." widih s
B> Passenger :
B Cargo Length 327m
B Tarker » Destination SINGAPORE
» other Nav. Status Engine
S Fishing ETA 10:00:00 O&-sep-2013
Pos. Accuracy High

P Towing

B Toning long/nide Last AIS-Sat Report | 06-sep-2013 12:12:56 CET

[ Dredging ‘r Last AIS-Sat Latit... | 01°17.586 N
B> Diving Last AIS-Sat Long 104°05.640 E
P Military {
N
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‘ 2008 2009
2007 « |IWRAPis OIW_RAP Mk?2 is
¢ IALA decides validated in ~ Officially
‘ 2006 to replace Baltic areas ~ launched in a
IWRAP MKI and compared S€Mminarin
P
‘ joins the name changed  Ajgorithm Malysia
2004 BaSSy to IWRAP Mk2
project, work
e Bassy on the GRISK oart of (ALA
O , Y tool is started part o
1538 project recom. O-134
GRACAT:
developed
DTU under
the ISESO-
project Gatellouse
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” 0- 134 IALA Risk Management Tool for
Ports and Restricted

Waterway

Trigger event to start a Risk Assegement of the waterway. This could be, ut is nog limited to;
accidenis, technological change, proposed changes in traffic, or regular periodic inspection of the
Walerway.

How Blany, How Wide, How Long,

People, Procedures, Policies, Practices How Dezp, How do they navigate?

Chaalitative
PAWEA

Chuantitative
[WEAP

Dretermine
Type of Risk
Asgessment

Did Risk

Take no further R et
Action imedicoe an
nooepinble level

ofrisk?

i 4]

\_ GateHouse
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IWRAP Mk2

GateHouse IWRAP Mk2 goal:

“"Make IWRAP Mk2 a worldwide
accepted generic tool for analysis of
maritime traffic data and facilitate
sharing of methods and algorithms.”

This implies:

1. Not only the current IWRAP Mk2
II.'I.'. . " risk algorithm.

2. Tools for ship traffic analysis e.g.
using AIS data, e.g. near miss
analysis.

3. Open source plugins, i.e. third party
developers

GateHouse y




IWRAP Mk2

Basic tour of IWRAP Ul
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IWRAP Mk2

Installation:

Basic terms:

What is the Joblist, Model view, Result view, etc

GateHlouse
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IWRAP Mk2

Theory
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The Basics

Risk = Probability x Con}é/ence

ACGIZPC'NG

Collision = Causation x Geometrical
Frequency probability = Frequency

GateHlouse
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Personal:

Inadequate training
Physical limitations
Inadequate
communication

Bad judgement
Fatigue

Boredom

Organization:

Ineffective regulatory
requirements

Poor planning /
training

Poor communications
Low quality culture

Low worker morale

Y

Carelessness
Wishful thinking
Ignorance

Negligence
Folly
Panic

Production
orientation

Cost-profit incentives

Time pressures
Rejection of
information
Complex structure

What may affect Pc

Although some postulate 100% ;-)

80% of the Pc is estimated to be comming from Human errors:

Causes of Groundings

Ego
Laziness
Greed

Lack of procedures
3%

Lack of or poor
passage plan

17%

Alcohol
Mischief
Violations

Paor bridge team :
management
18%

Poor
communication with
pilot
13%

Inequitable
promotion /
recognition
Ineffective
monitoring

Ego

Negative incentives

Violations

Officer of Watch fell

asleep
. % Fatigue
i 15%

Mo lookout - one
rman on bridge
12%

Foor navigation
14%

GateHlouse
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\
Some “ships” seem to have higher Pc than

others...

E.g. 3 Accidents in <4 years

GateHouse
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Pc Example...

e

ey

[ speed slope

b

e

28, mar 20:15

© &8, mar 20:30

28, mar 20:45

28, mar 21:00

6. mar21:15 28 mar 2130

28, mar 21:45

GatelHouse
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Consequence

o
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Bayesian Network for Causation Factor

Work is in progress at IALA to
define a Bayesian Network,
These are just an examples...

\_ GatelHouse .
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Causation Factors from Litterature/studies...

Ship-ship collisions

Location P, Comment Reference:
[x107 see [20] for ref.
Dover Strait 5.18 Head-on, MacDuff [21]
no traffic separation
Dover Strait 3.15 Head-on, MacDuff [21]
with traffic separation Vessel grounding
@resund, Denmark 0.27 Head on Karlson er al. [19] Location P, Comment Reference:
Japanese Straits 0.49 Head on Fuju & Mizuki [9] [x107"] see [20] for ref.
Japanese Straits 1.23 Crossings Fujii & Mizuki [9] Japanese Straits [1.0: 6.3] | Collisions and grounding Fujii
Dover Strait 1.11 Crossings, MacDuff [21] Japanese Straits 1.58 Fujii & Mizuki [9]
no traffic separation Japanese Straits [0.8; 4.3] Matsui
Dover Strait 0.95 Crossings, MacDuff [21] Dover Strait 1.55 No traffic separation MacDuff [21]
with traffic separation Dover Strait 1.41 With tratfic separation MacDuft [21]
Strait of Gibraltar 1.2 COWIconsult Strait of Gibraltar 22 COWIconsult
Japanese Straits 1.10 Overtaking Fujii & Mizuki [9] @resund, Denmark 2.0 Karlson ef al. [19]

Great Belt, Denmark

1.30 At bends in lanes

Pedersen et al. [24]

Danish waters

3.0 Head-on and overtaking

Crossings also?

COWIconsult
01l and Chemical
Spills, 2007

GateHlouse

e




7

Types of Incidents in IWRAP

dGOhWNH

Head-on

Overtaking collision

Crossing, merging & bend collision

Area traffic collision (ships not on routes, e.g. fishing)
Powered grounding

Drifting grounding

GateHouse

o
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Modelling of collisions, e.g. Head-on

Aca = 1T ‘

Calculate the geometrical frequency Ng using:

Lateral distribution,

Identifies where ships move on the fairway/leg

Traffic distribution/composition
How many of each ship type and size

T m e —— =B

Route 2

Center of Channel

Route 1

GateHlouse
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Ship Distributions

Leg

Divide the passage line into intervals. Count
the number of ships passing through each
interval. This gives a histogram. A
probability function (Normal) can then be
fitted to the histogram.

Normal distribution (u=380 m, 62=230 m)

The probability that a 50 m wide ship is
touching the leg, x=0:

P(x<-50)=0.03; P(x<50)=0.08
P(-50<x<50)=0.05

The probability that it will be at x=380 m is:
P(x<330)=0.41; P(x<430)=0.59;
P(330<x<430)=0.18

GateHlouse

o
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Lateral Distributions...

GateHlouse
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Distributions in IWRAP

I\

I
/

Normal distribution
(Mean, std. dev.)

Gumbel maximum
(Mean, std. Dev.)

Gumbel minimum
(Mean, std. dev)

Log normal
(Mean, std. dev, lower
bound)

Uniform distribution
(lower-, upper bound)

Weibull
(Mean, std. dev, lower
bound)

Beta distribution
(Mean, std. dev, lower
bound, upper bound)

Any combination
Here 2 normal dist.

GateHlouse
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Mixed Distributions in IWRAP

Any number of any type of distribution can be mixed,

A combination of a number Normal and Uniform
distributions is in most cases sufficient

T 5 . s 0 SEEaas B i D)
-
Distribution Parameters Distribution Parameters
Mermal Weight=1.00,Mean=500,00,5td, Dev.=200,00 L
E MNermal Weight=1.00,Mean=-500,00,5td. Dev.=200,00
= Uniferm Weight=0.50,Lower Bound=-250,00,Upper Bound=2... Il
=1
w
=]
=4
g
o
ﬁ [ Add... ] [ Remaos ] [ Add ] [ Remo ] I
=
3 Input Method: Input Method:
T | - | [ﬂ_ower Bound/Upper Bound - ]
o
= Value Value
Mean Lower Bound -250,00 m
Std. Dew. Upper Bound 250,00 m
Scale factor: 1,000 S Scale factor: 1,000 =
o ]

GateHouse y
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Collision modelling

Head-on

Bend Crossing Merging

N | GatelHouse .
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Test case Ai1: Head-on
Risk reducing measures:
-Separate traffic
GateHouse
\_ .
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Test case A:: Overtaking
Add 2 different types with different mean speeds.
Look at Struck/Striking results...
GateHouse
L D
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Test case B: Bend collisions

GatelHouse

P
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Test case C: Crossing collisions

Y

Ensure only crossing! (adjust waypoint)

GatelHouse

o
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Test case D: Merging

GatelHouse

P







Area Collisions

Area Traffic: A number of areas with different "Traffic Area Composition”.
A "Traffic Area Composition” consists of a number of "Traffic Area Elements”.

A composition can have several elements and a model can have several areas.

- —
o * Traffic Area Element#-_ - . m
Tag (optional) |
ship type: |Fishing ship - |
ship length: 25 =

4|k

Mumber of ships: 100

L11L3

Visit days pr year: 150 day(s)

Visits pr day: 1,00 visit(s) pr day [
Movement: & 2 (@ Hours/ () Minutes ) pr visit
Stationary: 2 £ (@ Hours/ () Minutes ) pr visit

GateHouse y
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Area Collisions

Areas may overlap, can be used to e.g. model different fishing level intensities.

GateHlouse
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Area Collisions

Moving Ship Analysis:

—
——

———

—

—_—
——

—
——

Stationary Ship Analysis:

—_—
-

—_—

—
——

—_—
e ——

J—
—_—

p—_
——

—_———

——
e

—_—
——

—_—
——

GateHouse y
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Test case G: Area collisions

GatelHouse
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Powered Grounding Categories

Category I Category II

_ | GatelHouse .




Drifting Grounding

Failure/"”blackouts” of propulsion machinery may occur at any location along
the leg/waterway. This is in IWRAP modeled as a Poision process.
In the current version it is possible to use an overall drift direction

specification.
In the next version it will be possible to do it per leg.

The "Repair time”, i.e. for how long time the vessel will drift.

Drift Parameter Settings

Drift Parameters | Drift Direction

Blackout Frequency

RoRo and Passenger |0,1[J per year

0s 3

os I

Drift Speed

Crift Speed | 2,00 knot

Other vessels | 1,75 per year
Repair Time
Distribution:
[weibul v
Input Method:
|fDeI13fBe13ﬂ.ower Bound Vl
Value
Delta 1,05
Beta 0,30

Lower Bound | 0,00

o4 S

0z

Mean 1,00 StdDev, 1,11

Lo J[ conce |

GateHlouse
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Drift Direction

360
drift
Ngmmlding = Nship IPMﬁ (W)

=0

P,.» (v) defines the probability
of drifting in direction g

£% Drift Parameter Settings

Drift Parameters Drift Direction

100
P, (N) = ~0.93
™) =0 1100
(S) 1 1 ok || cance
it 7-1+100
\_ GateHouse y
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Drifting Grounding: Repair Time

The default repair time distribution is modeled as a Weibull distribution,

F () =expl-at®)

with scale parameter a = 1.05 and
shape parameter b = 0.9 , which
gives a mean value of 1 hour and
standard deviation of 1.13 hour.
The time to grounding is defined as

1:ground = dground / Vdrift
in which v is the (uncertain)

drifting speed and d,,4(x) defines
the distance from the leg segment to
the ground.

£% Drift Parameter Settings

Drift Parame ters | Drift Direction

Blackout Frequency

RoRo and Passenger |0,10 per year

! |

Other vessels | 1,75 per year

i |

Repair Time

Distribution:

|weibul

Input Method:

|,|'Delia,|’8e13ﬂ_ower Bound

Drift Speed

Drift Speed | 2,00 knot &

Value

Delta 1,05

Beta 0,90

Lower Bound | 0,00

Mean 1,00 StdDev, 1,11

GateHlouse

o
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The Basics

Import Static Ship Data if available

Import AIS data in the correct format
Create density plot

Chart overlay

Draw legs

Extract model data. Vol., distributions. etc.
Create depth curves

Run model and do what if analysis

N AW

GateHlouse

o
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Using AIS data

Define legs/
waypoints

Inspect and
adjust
distributions

GateHouse
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Import Static Ship Data (if available)

+* IWRAP M2 Extended v3.4.0(BETA30012012b) - Licensed to Per Engberg (GH) -

() File Edit Tools Settings [Data| Model Actions Map View Hel

: : Import Static Ship Data... Lty
I"""r i »

Import Data...
Export Data...

Inspect Data Time Dist
Density plot

Extract Model Data...
Load Lateral Histogra

Choose existing format:

Field delimiter: Startimportatrow: 1 %]

Fields:

Header From file Type

GaLeHose

o




AIS to IWRAP Ship Types (1371.1)

Identifiers to be used by ships to report their type

Other ships
First digit(1) Second digit(1) First digit(1) Second digit(1)
1 - Reserved for future use |0 - All ships of this type - 0 - Fishing
(Fishing ship)

2-WIG 1 - Carrying DG, HS, or MP, - 1 - Towing
(Other ship) IMO hazard or pollutant (Support ship)

category A
3 - See right column 2 - Carrying DG, HS, or MP, 3-Vessel |2-Towing and length of the tow exceeds 200 m or

IMO hazard or pollutant
category B

breadth exceeds 25 m
(Support ship)

4 - HSC
(Fast ferry)

3 - Carrying DG, HS, or MP,
IMO hazard or pollutant
category C

3 - Engaged in dredging or underwater operations
(Support ship)

5 - See above

4 - Carrying DG, HS, or MP,
IMO hazard or pollutant
category D

4 - Engaged in diving operations (Support ship)

5 - Reserved for future use

5 - Engaged in militaryoperations (Other ship)

6 - Passenger ships
(Passenger ship)

6 - Reserved for future use

6 - Sailing
(Pleasure boat)

7 - Cargo ships
(General cargo ship)

7 - Reserved for future use

7 - Pleasure craft
(Pleasure boat)

8 - Tanker(s)
(Qil products tanker)

8 - Reserved for future use

8 - Reserved for future use

9 - Other types of ship

9 - No additional information

9 - Reserved for future use
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AIS to IWRAP Ship Types (part 2)

ldentifiers to be used by ships to report their type
|dentifier | Special craft
No.
50 Pilot vessel (Support ship)
951 Search and rescue vessels (Support ship)
52 Tugs (Support ship)
53 Port tenders (Support ship)
o4 Vessels with anti-pollution facilities or
equipment (Other ship)
55 Law enforcement vessels (Other ship)
56 Spare - for assignments to local vessels
57 Spare - for assignments to local vessels
58 Medical transports (Other ship)
99 Ships according to RR Resolution No. 18 (Mob-
83) (Other ship)

GateHlouse

o
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Import Data

LAV 1z eddey
~# IWRAP Mk2 Extended v3.4.0(BETA30012012b) - Licensed to Per Engberg (GH) - by Gz
) File Edit Tools Settings [Data| Model Actions Map View Help

Import Static Ship Data...

]mp§t Data...

Export Data...
Inspect Data Time Distrib

l

Add files...

]

’Add ciechvmllalts...]

l

Remove file...

]

Choose existing format:

Field delimiter: Startimportatrow: 1
Fields:

=

Header From file Type




2. Generate density plot

»* IWRAP Mk2 Extended v3.1.0 - Licensed to Erik Sonne ravn (FRV) - by GateHouse - Expires 19 nov 2110 -

J
B €=

Import Static Ship Data... = ek Ll @
(! mport Static Ship Data o ) L{‘:@ "I.L Y
: Import Data...

Export Data...
Inspect Data Time Distribution...

Density plot b Clgate"'
Extract Model Data... Load...
Load Lateral Histograms... Unload...
Show Fitting Errors... Coloring...
Show Simulator |
e
K-8
GatelHouse

o
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2. Generate density plot

=

o Create Traffic Density Plot | ? 2

Dataset

Location:  C:/FRV/Projects/TWRAPModels/Hatter Dataset

[oee]
Result
[...]

Location:  C:/FRV/Projects/TWRAP ModelsHatter fresult

Parameters

Density cell size:  100m E Max time: Disabled E
Min distance: m 2| Min calculated speed: 1,0 kn =
Max diztance: Disabled El Max calculated speed: 0.0 kn El
Geographical boundary Direction

[/] North  |0=02.290 N |
2 west -
[] south |00°02.566 5 |
|Cu:u|:u§.-' boundary from mapl
Progress
Total: 0%

| sart || dose

>

Dicipline here! Or you

could end up using the

wrong data

GateHouse

o
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2. Traffic density

Each cell only "hit” once and interpolationcis used

GateHlouse
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3. Overlay of raster charts

_'*' — '—_—' —
IWRAP Mi2 Extended 3.1.0 - Licensed to Erik Sonne ravn (FRV) - by GateHouse - Expires 19 nov 2110 - [Model:|
0 File Edit Tools Settings Data Model Actions [ Map ] View Help

E fw H vy Ry k ’f: f«f -@J ¥ Open Street Map u:[’g; ..Il.il %

Blue Markle

Plain Map

SRTM Map

Projection 2

Raiﬁ » Cpen Raster Map...

Show Graticule

-

= Geographic Bounds h |2 e

hr

Set calibration point

Morth Latitude:  00°00.000 N I %p calibration point Use rlg ht Cl ICk

End calibration

South Latitude:  00®00.000 M
Set geographic bounds

West Longitude:  000°00,000 W Show graticule
East Longitude:  000=00, 000 W 1 Zoom to fit
Erase simulated trails... 7
[ OK ] [ Cancel | Erase ship trails... !
[N g £ 1 = a4

GateHlouse

o
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3. Overlay of Web Map Service layers

3 IWRAP MK2 Extended v3.40(BETA30012012b) - Licensed to Per Engberg (GH) - by GateHouse - Expires 22 aug 2033 - [Modeltest2] [ = o - - D - - = 2
@ File Edit Tools Settngs Dsta Model Actions Map View Help [-1[=]x]

BEH oY O s RNBYD B @GS

i

WMS uration
Selected  Name
=] No WMS layer Name: DK K| | Styles: style-id-260
DK KMS F
NSIDE Host: kortforsyningen.kms. dk Username:  StatSofart
WORLDMAP Port: default Password: sesssses
cz
I local Path:  fsoe_enc Filter: KMS
[ I Version:  1,1,1 Transparent:
Layers: cels
Max tie diagonal distance: Dissbled %]
Transparency: G el dary
L
s North  53%32.880 N
[V] west  000°34.924E [V] East 018°24.154E

[¥] south  53°21,208 N

Cutside lzbel: Frame boundary cells

Base request:

JOXBSIZE&exceptions=applicationfvnd.ogc.se_r oreilegallayers=TRUE&format: ge/IMAGEFORMAT

[copy to diphoar] [paste rom dipboard]

(o J{ conm ]

GatelHouse
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4. Create legs

)
W
L

o 1"\1 i
T .
lﬁ- ;g‘ Adjust the width

- I_'..' L
R

. ofthelegs

_ GatelHouse .
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5. Extract model data

M2 1.0 —Iicensed to Erik Sonne ravn (FRV) - by GateHouse - Expires 19 nov 2110 - [Moc
e . — L —

B e 9~

(a)
@

) File Edit Tools Settings | Data | Model Actions Map View Help

i

Import Static Ship Data...

Import Data...
Export Data...
Inspect Data Time Distribution...

Density plot »

E:ctra%hﬂod el Data...
Load Lateral Histograrms...

Show Fitting Errors...

Show Simulator

AEETE

"y

GateHouse

o
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5. Extract model data

Wait with this only the
legs have been located

ot Extract Model Data g -

Dataset

Location:  C:/FRV/Projects/TWRAP ModelsHatter Dataset

Result

Location:  C:/Users/esrfAppData/Local Temp/data

(1

Parameters

Angle: 10 deg E Min calculated speed:  Disabled E
Bin size:  100m @ Max calculated speed: 60,0 kn @
Max time: 900 s El Max distance: 4000 m El
LE]L}USE calculated geographical boundary

Fit distributions Traffic volumes

Fit: [No -] [ Extract

Min. width (normal) 2 bins @ Smoothing: 2 bins

Min. width (uniform) 2 bing El

=

Convert to year

Debug

Filter: (o] [ Log

Progress

Total: | 0%
Start I [ Close

l

GateHouse

o




Histogram extraction algorithm

Ship Direction
2.Q 7510 85 deg

—

GateHlouse




6. Depth curves

Depth curves can be imported or created using the polygon editor

GatelHouse .




4 N\
Run model and Inspect Results

Hatter3 Hatter2

Powered Grounding  0.0993255 0173198
Drifting Grounding 0136376 0127013

Total Greundinos 0.235701 0.300211
Owertaking 0.0254244 00156494
HeadCOn 0.00501114 000710918
Croszing 0.0046306 000384203
Merging 0.00566171 0.00239514
Bend 0.023018 0.0164033
Area 6.25829e-07 3.76635e-07

Total Collisions 0.0638065 00453994

Total Collisions

Ttem

- | B Strking W Struck

Crude oil tanker Jil products tanke  Chernical tanker (Gas tanker Container sh
Crude oil tanker - 0.000526592 - 3.7102e-05 0.000558216
Qil products tanker  0.000359288 0.000166267 0.000453952 2.39363e-05 0.000370792
Chemical tanker -_- 0.000107483 -
Gas tanker 4.21641e-05 2.35578e-05 7.70011e-05 3.55511e-06 5.70441e-05

Container ship 0.00039703 0.000206595

General carge ship - 0.000544339
Bulk carrier - 0.000415358

- 2.80057e-05 0.000387504

h 8.06641e-05

6.95708e-05

GateHouse




IWRAP Mk2

Misc info

o GateHouse |




Links

IALA:
http://iala-aism.org

IALA IWRAP Mk2 Wiki:
http://iala-aism.org/wiki/iwrap/index.php?titte=Main Page

GateHouse:
http://www.gatehouse.dk

GateHouse:
http:// webshop.gatehouse.dk

GateHouse IWRAP:

http://www.gatehouse.dk/en-US/Fields-of-Expertise/Maritime
/Products/IWRAP-Risk-analysis.aspx

GateHouse

A
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