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AIS (Automatic Identification System)

Marine Traffic

Q AIS: tracking system with
transponder Very High Frequency
(VHF) and GPS which can
automatically track ships and their
traffic

QO Objective: increase safety rates at sea

AlS transceiver
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AIS signal transmission flow

AlS satellite network

Maritime data aggregator
L. Gmund station
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AlS data user
ﬂ

AIS receiver network

Time slot of 26.6 milliseconds

Static Data

¢ MMSI

« IMO

* Call Sign

+ Ship name

* Ship Type

* Ship
Dimensions

Dynamic Data Shipping related

+ Latitude data

+ Longitude * Cruise

+ SOG destination

« COG + Estimated

« Navigation arrival time
Status * Drafts

« Time




Research Objectives

)

—
o=,
.

\@@
o

EEN

N

i

Indonesia's Ports Calls and Vessel Duration

a. count all vessels that entering and leaving Indonesian ports;
b. count the time of a vessel spends in Indonesian ports.

Overseas Visits

Count Indonesia's vessels (Indonesia flag) that entering overseas ports.

Greenhouse Gas Emissions Estimates
COz2, CHa4, and N20 emission from shipping activities in Indonesia
waters in 2022




AlS data

https://id.officialstatistics.orq/
AlS exactEarth via UN Global
Platform
Year 2022
Polygon: EEZ Indonesia
13 features

IMO

MMSI

Ship name

Vessel Type & Code
Navigation Status & Code
Country flag & Code
Latitude & Longitude
SOG

dt_pos_utc

M eth Od O I Ogy (Data Sources)

IHS data

s3a://ungp-ais-data-
historical-
backup/reqister/ShipData.CSV
AlS exactEarth via UN Global
Platform
5 feature

IMO

MMSI

Ship name

Gross Tonnage

Operator Country Of

Registration

World Port Index
Maritime Safety Information

website
Indonesian and World Ports

Maritime Statistics

BPS
Ship visit data



https://id.officialstatistics.org/

M eth Od (o) I Ogy (Preprocessing)

AlS data allows messages to exist default value, invalid value, missing value, noise outliers. Some things that cause this are the loss of AlIS device
signal, static messages who are susceptible to error, and MMSI does not comply with the provisions.

Preprocessing

rI Monitoring Vessel Activities
l l Filter
Deletion Duplicate Record
Duplicate Record: the value of all variables is the same Anomalous Movements:
Vessel Type for the Study S0G = 1, navigation status: ‘at anchor’,
l ‘sailing’, ‘tanker’, ‘other’, ‘pleasure ‘moored’
craft’, ‘passenger’, S0G < 1, navigation status: ‘under way
Walue-Handling: replace default, invalid, missing values | fishing’, ‘port tender’, ‘dredging’, using engine’, ‘engaged in fishing’, ‘under
linclu - dan ‘cargo’ way sailing’, dan ‘restricted

manoeuvrability”

MMSI & IMO
Merging AlS Data with IHS Data
I GHG Estimation

'l L lecess
. Using
Using IMO MZSI Calculate Frequency

Ship Name difference between subsequent timestamps for the same ship

(cosine similarity = 0.5)

Filter the record when a vessel leaves and enters a polygon

l Filter
Fill Noise and Default Data

Valid MMSI: Valid IMO Valid Latitude. -90° until +90° I
e a0 00000 ali atitude: - until 1. DraughtsfSOG that is 1.5 times greatet than the des\gn draught are

999999999 9999999 Valid Longitude: -180° until +180° replaced with the design draught/SOG values
2. Missing draught of a ship’s journey is filled with backward and forward
. S . i - filling based on the nearest time
Valid Vessel Navigation Status: U—14‘ | Valid Vessel e 1-255 g 5 . .
| 9 e 3. If no draught is detected for the vessel in a whole year, the draught is
| valid Flag Country: 201-775 ‘ : filled in with the average of draught from all ships with the same type
Stationary Vessel and bin.

Valid dt_pos_utc (Y Y Y Y-MM-DD 1. record < 10

HH24:MI:SS). (1-9999H1-12)11-31) 2. record with SOG > 3 totaled < 20
{0-23):(0-59):(0-59)




AOIl & Non-AOIl Indonesian Ports
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Number of Vessels in and out of Indonesian Ports per Month
(Distance-Based)

®Vessel In ®Vessel Out

50,000

43,
40,000

30,000

HNumber of Vessel

20,000

10,000

0
Januari  Februai  Maret April Mei

Month

Juni Juli Agustus  September Oktober  November Desember

(Cluster-Based)

®Vessel In ® Vessel Out

50,000

10,000

28,062

Januari  Februsi  Maret April Mei Juni Jul Agustus
Month

September

Oktober

November Desember

Number of Vessels In and Out of Indonesian Ports by Country of Origin of Ship
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/ Distribution of Vessel Duration (Hours) at Indonesian Ports \
(Distance-Based) (Cluster-Based)
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Number of Indonesian Vessel Visits Overseas Port per Month
(Distance-Based)
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Number of Indonesian Vessel Visits Overseas Port by Destination Port
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Algorithm Evaluation

/ Algorithm Performance Evaluation
‘Cargo’ & ‘Passenger’ Vessel

N /.
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Results

Number of vessels (units) per vessel type

Number of Vessels (units)

Bulk carrier 8337
Oil tanker 3166
Service-fug  m———————— 3006
Container 2646
General cargo 2277

Chemical tanker m—— 2207
Liquified gas tanker m—— 1035
Miscellaneous-fishing w771
Offshore e 577
Miscellaneous-other = 594
Vehicle == 535
Ferry-RoPax =m 332
Ro-Ro mm 253
Ferry-pax only == 221
Refrigerated bulk = 180
Service-other = 126
Yacht 1 55
Cruise 1 4¢
Other liquids tankers 6

Vessel Types

The number of vessels is represented by the count of unique IMO numbers in the
AIS message dataset for each vessel type.



Results

Distribution of fuel types (HFO, LNG, and MDO) from the perspective of AIS data
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EHFO ELNG = MDO

(left) Shows the distribution of fuel types used by different ship types. (right) Displays the
percentage of each fuel type used by ships operating in Indonesian waters.

Fuel Types:

HFO: Heavy Fuel Oil
MDO: Marine Diesel Oil
LNG: Liquified Natural Gas



Results

GHG Emission Estimation from Shipping Activity

CO2 Shipping Emission in Indonesian
‘Waters 2022

CH4 Shipping Emission in Indonesian
Waters 2022

N20 Shipping Emission in Indonesian
Waters 2022
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Map of GHG concentrations along shipping lanes in Indonesia (CO2)
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The map is created using H3 index resolution 6, with emission data transformed logarithmically to represent
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Limitations L

(Monitoring Vessel Activities)

v
Future research could consider using Consider using port data from the
other AOI methods, like Manual AOI, Ministry of Transportation to
if accurate port area data is improve the accuracy of AO/
available. modeling.




Limitations

(Greenhouse Gas Estimation)

03

Ships that required to have AlS based on SOLAS
requlation V/19:

1. All ships of =z 300 gross tonnage

2. Cargo ships = 500 gross tonnage

3. All passenger ships irrespective of size.

|

The use of AlS data excludes
smaller vessels that are not required
to have AlS transponders

04

Ships that required to have IMO number based
on IMO guideline:
1. Passenger ships 2 100 gross tonnage
2. All cargo ships = 300 gross tonnage

|

The reliance on IHS Markit data to
match vessel characteristics means
that any discrepancies in ship
registration or incomplete data
could affect the accuracy
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