
i



ii

The 4th ICMS 2021

INTERNATIONAL CONFERENCE ON MARINE SCIENCE
“Marine Science and Technology Contributions to the 

Sustainable Development Goal Life below Waters”

AUGUST 24-25, 2021
BOGOR, INDONESIA

DEPARTMENT OF MARINE SCIENCE AND TECHNOLOGY
FACULTY OF FISHERIES AND MARINE SCIENCE

IPB UNIVERSITY



iii

The 4th ICMS 2021

INTERNATIONAL CONFERENCE ON MARINE SCIENCE
“Marine Science and Technology Contributions to the 
Sustainable Development Goal Life below Waters”

August 24-25, 2021
Bogor, Indonesia

PROGRAMME AND ABSTRACTS

Editor: Ani Haryati, Sayyidah Fatchiyyah
Layout: Sayyidah Fatchiyyah
Cover: Farel Ahadyatulakbar Aditama

Citation: 
Hestirianoto T 2021 Programme and Abstracts International Conference on 
Marine Science: Marine Science and Technology Contributions to the Sustain-
able Development Goal Life below Waters 24-25 August 2021, ed A Haryati 
and S Fatchiyyah (Bogor: IPB University) p 118



iv

TABEL OF CONTENS

ORGANIZING COMMITTEE v

PREFACE vii

SPONSOR viii

GENERAL INFORMATION ix

SPEAKER xi

SCHEDULE  xiii

PRESENTATION SESSION  xv

LIST OF ABSTRACT

INVITED SPEAKER 1

TOPIC 1: Marine Remote Sensing and GIS 9

TOPIC 2: Climate Change Oceanography 27

TOPIC 3: Acoustic, Instrumentation, Underwater Robotics 53

TOPIC 4: Marine Eco-biology, Biodiversity, Environmental-   

                   Biomonitoring 70

LIST OF PARTICIPANTS 92



v

ORGANIZING COMMITTEE

Advisory Board/Steering Committee  
1. Prof. Dr. Iskandar Z. Siregar (IPB University)
2. Dr. Arifin Rudiyanto (Deputy of Maritime Affairs and Natural Resources, Indone-

sian Ministry of National Development Planning)
3. Dr. Fredinan Yulianda (Faculty of Fisheries and Marine Science – IPB University)
4. Prof. Dr. Dietriech G. Bengen (Dept. of Marine Science and Technology – IPB 

University)
5. Prof. Dr. Indra Jaya (Dept. of Marine Science and Technology – IPB University)
6. Prof. Dr. Vincentius Siregar (Dept. of Marine Science and Technology – IPB 

University)
7. Dr. Tri Prartono (Dept. of Marine Science and Technology – IPB University)
8. Assoc. Prof. Marinah M. Ariffin (University of Malaysia Trengganu)
9. Dr. LE (Lisa) Becking (Wageningen University, Netherlands)

Scientific Committee
Marine Remote Sensing and GIS
Prof. Dr. Setyo Budi Susilo (Dept. of Marine Science and Technology – IPB University)
Prof. Dr. Jonson L. Gaol (Dept. of Marine Science and Technology – IPB University)
Dr. Syamsul B. Agus (Dept. of Marine Science and Technology – IPB University)
Dr. Eko Siswanto (Japan Agency for Marine-Earth Science and Technology 
(JAMSTEC) Japan) 
Dr. Stefano Vignudelli (National Research Council of Italy)

Climate Change and Oceanography
Dr. I Wayan Nurjaya (Dept. of Marine Science and Technology – IPB University)
Dr. Agus S. Atmadipoera (Dept. of Marine Science and Technology – IPB University)
Prof. James Bell (Victoria University of Wellington, New Zealand)
Prof. Pascale Bouruet-Aubertot (Sorbonne Université, France)

Acoustic, Instrumentation, Underwater Robotics
Prof. Dr. Henry M. Manik (Dept. of Marine Science and Technology – IPB University)
Dr. Sri Pujiyati (Dept. of Marine Science and Technology – IPB University)

Marine Eco-biology, Biodiversity, Environmental-Biomonitoring 
Dr. Neviaty P. Zamani (Dept. of Marine Science and Technology – IPB University)
Dr. Hawis Maduppa (Dept. of Marine Science and Technology – IPB University)
Dr. Meutia S. Ismet  (Dept. of Marine Science and Technology – IPB University)
PD. Dr. rer. nat. habil. Sonja Kleniertz (DAAD long-term lecturer, IPB University)
Dr. Shang Yin Vanson Liu (National Sun Yat-Sen University, Taiwan)



vi

Chairman
Dr. Totok Hestirianoto

Treasurer 
Dr. Rastina
Wahyu Adi S., M.Si.

Secretariat
Dr. Sri Pujiyati
Dr. Steven Solikin
Sri Ratih Deswati, M.Si
Santi Susanti, M.Si
Rany Mayang Tunjungsari

Program
Dr. Yuli Naulita
Endang S. Srimariana, M.Si
Nadya Cakasana, M.Si
Dea Fauzia Lestari, M.Si
Denti Risawati
Oktavika Mayasari

Publication & Documentation 
Dr. Nyoman MN Natih
Riza Aitiando Pasaribu, M.Si
Erwin Maulana
Farel Ahadyatulakbar Aditama
M. Abdul Ghofur Al Hakim 

IT & Logistic 
M. Tri Hartanto, M.Si
Muhammad Iqbal, M.Si
Dr. Williandi Setiawan
Nabil Balbeid
Agung Tri Nugroho
Sahat Tampubolon
Bojkeu Hendra

Exhibition & Sponsorship
Dr. Syamsul Bahri Agus
Dr. Ayi Rahmat
Dr. Beginer Subhan
Dondy Arafat, M.Si 

Proceeding 
Prof. Henry M. Manik
Dr. Neviaty P. Zamani
Dr. Agus S. Atmadipoera
Dr. Hawis H. Madduppa 
Prof. Dr. Jonson L. Gaol
Sayyidah Fatchiyyah, S.Kel
Andi Yaodi Nurani Yamin, M.Si
Ani Haryati, M.Si

Dept. of Marine Science and Technology
Faculty of Fisheries and Marine Sciences, IPB University 
Agatis Street, IPB Campus Darmaga, Bogor, 16680, Indonesia 
Phone : +62 (251) 8623644; 
Fax: +62 (251) 8623644;
CP : +62 812 9017 631 Dr. rer. nat. Totok Hestirianoto)
E-mail : icms_itk@ipb.ac.id
Website : itk.ipb.ac.id/icms2021 



vii

PREFACE

Indonesia up till now always endorse the Sustainable Development Goals (SDGs) 
as a global development agreement. Through today International Conference we 
would like to appeal to all scientists, researchers, marine activators from all over the 
world together to manage and protect marine and coastal ecosystems. From any 
activities that may negative impact to the sustainable use of ocean-based resources. 

We understand and realize that by now we are all suffer under the pandemic 
disease of COVID-19. The disease, that has set our condition, world widely setback 
in many sectors and aspects including the marine and environment. Therefore, the 
Goals of the SDGs those have been design are still align with the latest condition. 

The SDGs are designed to involve all development actors, be they the Government, 
Civil Society Organizations (CSOs), the private sector, academics, and so on. 
Collaboration among researchers is successful key to achieve these goals, and 
interdisciplinary collaboration within marine science is also expected to trigger 
research and development activities, especially in the tropical regions of Indonesia. 

The first, the second, and the third International Conference on Marine Sciences 
(ICMS) was held successfully in June 2013 and September 2017 and also 2019 
respectively, attended by international participants (Germany, France, Belgium, India, 
Japan, Malaysia, Philippines, Poland, Thailand, Yemen, Singapore and Indonesia with 
a total of more than 100 oral and poster participants and the fourth ICMS, it self today, 
has been successfully published more than 50 papers in the IOP proceedings the 
indexed Scopus. To keep this comprehensive conference agenda forward, in 2021 the 
Department of Marine Science and Technology is proudly organize the 4th ICMS agenda 
in August 24-25th 2021. The 4th ICMS, this year, is presenting many papers and also 
publish them in the international proceedings indexed by SCOPUS, through a defined 
review procedure, and in addition to being a scientific meeting among researchers. 
We wish and hopefully, today ICMS able to encourage IPB University to boost the 
World University Ranking (WUR) through international scientific publications on 
SCOPUS indexed proceedings. It is expected that in this fourth ICMS event with more 
than 100 participants, which are included Lecturers/Researchers/Post-IPB Students. 

Dr. rer. nat. Totok Hestirianoto
Chairman of committee
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GENERAL INFORMATION

The sea has diverse ecosystems and organism which become a mystery to human 
knowledge. The development of human being cannot be separated from ocean 
role. The exploration and exploitation begins with a new continental, food source, 
and jewelry or ornamental source finding that has been documented since ancient 
Greece. The utilization of marine resources is developed more intensively in order 
to understand more deeply about the process throughout the different zone, which 
can affect whole life inside the water. The organisms are also intensively used as the 
source of food, medicine and even renewable energy (that also called marine bio-
prospecting). However, the frequent exploration and utilization of the resources has 
been conducted not in line with the sustainable principal. Therefore, marine resources 
exploration required an integrated system between exploration and sustainable use 
by involving various elements of science.

Indonesia is an archipelagic country that has very large marine area and has been 
assured of sustaining high biodiversity. This potential can be used to fill the necessity 
of this nation. Although in the past, a number of Kingdoms in the archipelago is 
internationally respected for its superiority in control of the sea, but today our country 
still in development phase condition in many matters related to marine issues. One 
of Indonesia's maritime setbacks in the field of maritime can be seen from the low 
implementation of basic and applied researches that is not comparable with the 
availability of the marine potential.

Those background can be a motivation for Indonesian, especially marine society to 
work together and take part in promoting marine, not only for scientific interest, 
but also for all human life welfare. In this regard, Department of Marine Science and 
Technology, IPB University will hold an international scientific conference, namely:

International Conference on Marine Sciences (ICMS) 2021

Theme: “Marine Science and Technology Contributions to the Sustainable Develop-
ment Goal Life below Waters”

Will be held on:
August 24-25th, 2021

at:
Online Conference

This seminar is a scientific gathering event that will provide a media for sharing 
information, ideas, and knowledge from various stakeholders related to marine 
subjects, such as researcher, students, NGO, and government in marine scopes. 
There are several topics will be presented and discussed in this conference, those are:  
1. Marine Remote Sensing and GIS: marine observation system (remote sensing, 



x

GIS) for spatial planning, underwater seascape;
2. Climate Change Oceanography: ITF studies, upwelling, fisheries oceanography, 

physical and biogeochemical of upwelling processes, coastal dynamics, ocean-
atmosphere and climate change, coastal and marine adaptation and mitigation to 
climate changes;

3. Acoustic, Instrumentation, Underwater Robotics: underwater acoustic, fisheries 
acoustic, marine instrumentation, robotics and automation, benthic habitat 
mapping.

4. Marine Eco-biology, Biodiversity, Environmental-Biomonitoring: bioecology-
ecophysiology, marine and coastal ecosystem, large marine ecosystem, marine 
bio-ecoregion, marine fisheries;

The series of programs will be held at the International Conference on Marine Sciences, 
into:
1. Plenary session
   The Plenary Sessions of the seminar is presentation of paper by main speakers 
from national and international speakers which are pointed as keynote speakers. 
It is expected that at this symposium the Deputy for Maritime Affairs and Natural 
Resources, Indonesian Ministry of National Development Planning, Indonesia, IPB 
University, Indonesia and Wageningen University Research, Netherland
2. Parallel sessions (oral presentation)
    The parallel sessions contain papers and posters presentation, which are delivered 
separately in accordance with five (5) different topics. This session is a forum for 
dissemination of research and observation results in marine research, bio-prospection, 
and other related fields. 



xi

SPEAKER

Keynote

Invited

Dr. Ir. Arifin Rudiyanto, M.Sc.

Deputy for Maritime Affairs and Natural Resources, Indonesian 
Ministry of National Development Planning, Indonesia

Prof. Dr. Indra Jaya, M.Sc.

Marine Instrumentation, IPB University, Indonesia

Dr. LE (Lisa) Becking

Tropical Marine Biologist 
Wageningen University Research, Netherlands

Eko Siswanto, M.Sc., PhD.

Japan Agency for Marine-Earth Science Technology
(JAMSTEC) Japan

Dr. Stefano Vignudelli

Researcher at Consiglio Nazionale delle Ricerche
(CNR) Italy

Prof. Dr. James Bell

Marine Ecologist
Victoria University of Wellington, New Zealand



xii

Shang Yin Vanson Liu, Ph.D.

Phylogeography of Reef Organism Researcher
National Sun Yat-Sen University, Taiwan

Prof. Pascale Bouruet-Aubertot

Ocean Turbulence Researcher
Sorbonne University, France

Prof. Dr. Fadli Syamsudin

Faculty of Fisheries and Marine Sciences, Universitas Padjadjaran 
(UNPAD), Jatinangor, West Jawa, Indonesia

PD. Dr. rer. nat. habil. Sonja K

Marine Biology and Ecology Researcher
DAAD long-term lecturer, IPB University

Assoc. Prof. Dr. Ahmad Faisal M A

Maritime Technology Programm
Universiti Malaysia Terengganu, Malaysia

Dr. Ir. Agus Saleh Atmadipoera, D.E.S.S.

Physical Oceanography, IPB University, Indonesia



xiii

SCHEDULE 
International Conference on Marine Science 
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Padjadjaran (UNPAD), Jatinangor, West Jawa, Indonesia)

Assoc. Prof. Dr. Ahmad Faisal M A
(Maritime Technology Programme Universiti Malaysia 
Terengganu, Malaysia)

Shang Yin Vanson Liu, Ph.D.
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Tri Handayani BIO019 Life form, Diversity and Spatial 
Distribution of Macroalgae in Komodo 
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BIO020 Algal Blooms Events and Their Impact 
on Fish Mortalities in Lampung Bay: 
an Overview
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Nurul Huda 
Ahmad Ishak

BIO005 Distribution and Diversity of 
Gelatinous Zooplankton in the 
Southern South China Sea

8 13.05-
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Irsyal 
Ardiansah

BIO008 The Impact of Blue Swimming Crab 
Fisheries on Coral Reef Health in 
Mandangin Island, East Java

13.15-
13.30

Discussion

9 13.30-
13.40

Dr. Hawis 
Madduppa

Ucu Yanu Arbi BIO004 A Notes of New Host Record of the 
Banggai Cardinalfish Pterapogon 
kauderni in the Introduced Habitat in 
Luwuk, Sulawesi

10 13.40-
13.50

Retno Hartati BIO010 Sea Cucumber Species Composition 
in Soft Bottom of Wulan Estuary of 
Demak, Central of Java, Indonesia
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11 13.50-
14.00

Dr. Hawis 
Madduppa

Retno Hartati BIO009 Habitat Suitability for Sea 
Cucumber Ranching in Sintok Island, 
Karimunjawa National Park, Indonesia

12 14.00-
14.10

Maghfira 
Luthfiya Arda

BIO018 Microplastic Abundance in Scylla 
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Biodiversity
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Subhan

BIO026 Coral Diseases of Mushroom Coral 
(Fungiidae) in Pari Island, Kepulauan 
Seribu, Jakarta

15.05-
15.20

Discussion

ROOM B 
Climate Change & Oceanography

No
Time 

GMT +7
Moderator Full Name

ID 
Number

Tittle

1 11.30-
11.40

Dr. Tri Prartono

Franto Novico OSE002 Interdisciplinary Approach for 
Qualitatively Monitoring Coastline 
Dynamics in North Java Coast, Case 
study: Karawang Regency Indonesia

2 11.40-
11.50

Irfan Arga 
Prasetya

OSE010 On the Study of Internal Tidal Waves 
in the Weh-Aceh Waters 

3 11.50-
12.00

Ong Meng 
Chuan 

OSE005 Heavy Metals Level in the Surficial 
Sediment from Perai River of Penang, 
Malaysia

4 12.00-
12.10

Yong Jaw 
Chuen

OSE007 Occurrence and Source of 16 Selected 
Polycyclic Aromatics Hydrocarbons 
(PAHs) in Sediment of Perai River, 
Malaysia

12.10-
12.25

Discussion
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5 12.25-
12.35

Dr. Agus 
Atmadipoera

Lambok 
Laurence 
Silaban

OSE008 Stratification of Water Mass and 
Thermocline Layer Thickness in 
Makassar Strait-Flores Sea

6 12.35-
12.45

Yuli Naulita OSE024 Turbulent Mixing Process in the 
Lombok Strait

7 12.45-
12.55

Muh Firdaus OSE014 Indirect Estimates of Turbulent Mixing 
in Western Route of Indonesian 
Throughflow

8 13.05-
13.15

Intan Yu'tika 
Sani

OSE006 Transformation and Mixing of North 
Pacific Water Mass in Sangihe-Talaud 
And Makassar Strait in August 201

13.15-
13.30

Discussion

9 13.30-
13.40

Dr. Yuli Naulita

Agus S. 
Atmadipoera

OSE011 Oceanic Response to El Nino-
Southern Oscillation (ENSO) in the 
Indonesian Seas

10 13.40-
13.50

Ryadelle 
Therie

OSE017 The Effect of Enso Phenomenon 
and Tropical Cyclone on Weather in 
Maluku

11 13.50-
14.00

Agus 
Suprianto

OSE009 Seasonal Coastal Upwelling in the Bali 
Strait: A Model Study

12 14.00-
14.10

Made Wedanta 
Suryadarma

OSE018 Study on Seasonal Upwelling in 
Southwest Sumba from INDESO 
Model

14.10-
14.25

Discussion

13 14.25-
14.35

Dr. Yuli Naulita

Satria Utama OSE019 Modeling of Sea Circulation in The 
Lampung Bay, Lampung Province.

14 14.35-
14.45

Husen Rifai OSE021 Soil Carbon Stock Under Monospecies 
Enhalus acoroides Meadows in Pari 
Island

15 14.45-
14.55

Abhiroop 
Chowdhury

0SE016 Dynamics of Salinity Intrusion in 
the Surface and Ground Water at 
Sundarban Biosphere Reserve, India

16 14.55-
15.05

Hani 
Ramadhan 

OSE027 Inflence of Freshwater Plume on 
Water Mass and Circulation in Java 
Sea, Indonesia.

15.05-
15.20

Discussion
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ROOM C 
Acoustic, Instrumentation dan Underwater Robotic

No
Time 

GMT +7
Moderator Full Name

ID 
Number

Tittle

1 11.30-
11.40

Prof. Dr. Henry 
Manik

Subarsyah AIK001 Sidescan Sonar Image Processing: 
Seabed Classification Based on 
Contrast Intensity of Acoustic 
Backscatter Imagery

2 11.40-
11.50

Setiadi Agil 
Pamungkas

AIK010 Detection and Classification of 
Seagrass Images from Underwater 
Video Camera Using Mask R-CNN 
algorithms

3 11.50-
12.00

Faradina 
Yashira

AIK011 Changes of Seagrass Area in Bintan 
Island Observed from Sentinel-2 
Satellite and Verified by Unmanned 
Surface Vehicle (USV)

4 12.00-
12.10

Putri Pertiwi 
Tamba

AIK012 Detection and Quantification of 
Seagrass in Bintan Island Using SPOT-
7 Satellite Imagery and Underwater 
Visual System

12.10-
12.25

Discussion

5 12.25-
12.35

Prof. Dr. Henry 
Manik

Tumpal 
Bernhard 
Nainggolan

AIK002 Depositional Sequence Interpretation 
Using Seismic and Well Data of 
Offshore Central Sumatra Basin

6 12.35-
12.45

Insan 
Ariandanu 
Sufajar

AIK004 Identification of Gas Hydrate on 
Bottom-Simulating Reflector 
Characteristics with 2D Seismic Pre-
Stack Time Migration of North Bali 
Waters

7 12.45-
12.55

Gokson Lindun 
Situmeang

AIK005 Attenuation of Long Period Multiple 
using F-k filter and Surface Related 
Multiple Elimination Methods on 
2D Broadband Seismic of Morowali 
Waters, Sulawesi

8 13.05-
13.15

Divary Raihan 
Pratama

AIK006 Application of Long Short-Term 
Memory Algorithms for Wind Speed 
Prediction

13.15-
13.30

Discussion

9 13.30-
13.40 Dr. Totok 

Hestrianoto

Dhea Fajriati 
Anas

AIK007 Design and Implementation of 
Detection Algorithms for Fish 
Freshness Using Deep Learning 
Methods



xix

10 13.40-
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Dr. Totok 
Hestrianoto

Freddy 
Supriyadi
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Acoustic Fish Density Estimation of 
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Estuary, South Sumatera
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Isyfany 
Ayuningtias

AIK009 Identification of Yellow Fin Tuna 
(Thunnus albacares), Mackarel Tuna 
(Euthynnus affinis), and Skipjack 
(Katsuwonus pelamis) Using Deep 
Learning Method

12 14.00-
14.10

Muhammad 
Hisyam

AIK003 Distributions of Environmental 
Parameter and Fish at Humbold Bay, 
Jayapura

14.10-
14.25

Discussion

13 14.25-
14.35

Dr. Ayi Rahmat

Rizki Fauzi AIK015 USV (Unmanned Surface Vehicle) 
Performance Test in Bintan Island 
Waters

14 14.35-
14.45

Angga 
Dwinovantyo

AIK016 Prediction and Classification 
of Suspended Sediment and 
Zooplankton Signals from Acoustic 
Doppler Current Profiler Backscatter 
Data Using Artificial Neural Networks

15 14.45-
14.55

Sabrina Nurul 
Arifah

AIK017 Seabed Profile of Shipping Lane in 
Sembulang Island, Kepulauan Riau 
Province

16 14.55-
15.05

Totok 
Hestirianoto

AIK018 Seagrass Bed at Shallow Water 
Observed With Single Beam 
Echosounder SIMRAD EK15

15.05-
15.20

Discussion

ROOM D 
Marine Remote Sensing & GIS

No
Time 

GMT +7
Moderator Full Name

ID 
Number

Tittle

1 11.30-
11.40

Prof. Dr. 
Jonson 
Lumban Gaol

Chonnaniyah ISK010 Internal Solitary Waves Propagation 
Speed Estimation in the Northern-
part of Lombok Strait Observed 
by Sentinel-1 SAR and Himawari-8 
Images

2 11.40-
11.50

Karlina Triana ISK011 Deoxygenation of The Eastern 
Indonesian Waters and Its Variability
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ISK014 Coastal Vulnerability Mapping of 
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Regency, Bali Province.

4 12.00-
12.10

Maya Eria Br 
Sinurat

ISK016 Evaluation of Retracked Sea Levels 
from Jason-2 Altimetry: A Case Study 
in Halmahera Sea, Indonesia

12.10-
12.25

Discussion

5 12.25-
12.35

Prof. Dr. 
Jonson 
Lumbangaol

Bisman 
Nababan

ISK017 Light Propagation, Coefficient 
Attenuation, and Its Relationship 
with Remote Sensing Reflectance in 
Different Water Types

6 12.35-
12.45

Marsha 
Hamidah

ISK002 Benthic Habitat Mapping Using 
Object Based Image Analysis (OBIA) in 
Tidung Island, Kepulauan Seribu, DKI 
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7 12.45-
12.55

Riza Aitiando 
Pasaribu

ISK004 Object Based Mangrove Classification 
Using Unmanned Aerial Vehicle (UAV) 
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Turissa 
Pragunanti 
Ilyas

ISK006 Mapping of Seagrass Ecosystem Using 
Google Earth Engine in Bintan Waters: 
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Discussion
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Dr. Bisman 
Nababan

Bayu Prayudha ISK007 The Application of Remote Sensing 
and Spectral Index for Monitoring 
Mangrove Community in Segara 
Anakan Lagoon, Cilacap, Central Java

10 13.40-
13.50

Muhammad 
Royhand Azkia 
Akbar

ISK008 Mangrove Ecosystem Area Suitability 
Analysis Using GIS, Cirebon Regency, 
Mundu District

11 13.50-
14.00

I Gst. Agung 
Indah 
Mahasani

ISK013 Carbon Stock Estimation and 
Mapping of Mangrove Forest Using 
Alos-2 Palsar-2 in Benoa Bay Bali, 
Indonesia

12 14.00-
14.10

Brilian Fikry ISK015 Mapping Mangrove Distribution 
Using Remote Sensing Technology 
in Harapan Kelapa Island and 
Pamegaran Thousand Islands National 
Park

13 14.10-
14.20

James 
Parlindungan 
Panjaitan

ISK018 Seagrass Distribution Area 
Computations At Tidung Island, North 
Part of Jakarta Province, Indonesia



xxi

14.20-
14.35

Discussion

14 14.35-
14.45

Prof. 
Vincentius 
Siregar

Imam Setiadi ISK001 Geological Interpretation of Offshore 
Central Sumatra Basin Using Topex 
Satellite Gravity Data

15 14.45-
14.55

David ISK003 Land Subsidence Detection in Jakarta 
Province Using Sentinel-1A Satellite 
Imagery

16 14.55-
15.05

Nyoman Metta 
N Natih

ISK005 Analysis of the Suitability of 
Lekang Turtle Egg Laying Habitat 
(Lepidochelys olivacea) on North Bali

17 15.05-
15.15

Jonson 
Lumban Gaol

ISK009 Evaluation of Altimetry Sea Surface 
Height Data Products and Sea Level 
Trends in the Indonesian Maritime 
Continent

15.15-
15.30

Discussion

ROOM E 
Marine Resource and Environment

No
Time 

GMT +7
Moderator Full Name

ID 
Number

Tittle

1 11.30-
11.40

Dr. Meutia S. 
Ismet

Budi Prabowo BIO024 Enhancing Reef Fish Diversity using 
Artificial Reef-Building: Case Study of 
Coral Reef Rehabilitation on Nyamuk 
Island, Anambas Islands

2 11.40-
11.50

I Wayan Eka 
Dharmawan

BIO002 Spatial and temporal analysis for 
mangrove community healthiness in 
Liki Island, Papua-Indonesia

3 11.50-
12.00

R Mochamad A BIO003 Turtles Sea Animals In The Covid 
Economic with Hahlsm 472319

4 12.00-
12.10

Lalu Iqbal Sani BIO006 eDNA Reveals Endangered Narrow 
Sawfish Across Indonesian Reefs

5 12.10-
12.20

Adriani BIO027 Morphometric and Genetic 
Identification of a Newly Record 
Pygmy seahorse Hippocampus 
denise in the Kepulauan Seribu reefs, 
Indonesia

12.20-
12.35

Discussion



xxii

6 12.35-
12.45

Dr. Tri Prartono

A'an Johan 
Wahyudi

OSE013 Country-Specific Emission Factor 
for Developing A Tier 3 System of 
Indonesia’s Seagrass Carbon Inventory

7 12.45-
12.55

Zulham 
Apandy 
Harahap

OSE020 Estimation of Carbon Stocks in 
Seagrass Communities in Central 
Tapanuli

8 12.55-
13.05

Niken 
Gustantia

OSE022 Spatial-Temporal Habitat Suitability 
for Lemuru Fish (Sardinella lemuru) 
Using the Second-Generation Global 
Imager (SGLI) and Maximum Entropy 
Model in the Bali Strait, Indonesia

9 13.05-
13.15

Alan F. 
Koropitan

OSE028 Modeling Fish Biomass (Small Pelagic) 
in the Indonesian Seas: Climate 
Variability and Climate Change 
Impacts

13.15-
13.30

Discussion

10 13.30-
13.40

Dr. Tri Prartono

Wiwik 
Andriyani 
Lestari Ningsih

OSE012 Analysis of the Relationship between 
Sea Surface Temperature and 
Chlorophyll-a on Marine Capture 
Fisheries Production in Indonesia: 
2018

11 13.40-
13.50

Muhammad 
Syahdan

OSE001 Spatial and Temporal Variability of Sea 
Surface Temperature in The Makassar 
Strait Through Java Sea Based on 
Multisensor Satellite Data

12 13.50-
14.00

Corry Yanti 
Manullang

OSE029 Occurrence and Distribution of 
Microplastics in Anday Beach, West 
Papua (Indonesia)

13 14.00-
14.10

Ali Arman 
Lubis

OSE015 A Century Long Coral Records of Trace 
Metals in Coastal Water of Wakatobi 
National Park, South East Sulawesi

14 14.10-
14.20

Heni Susiati OSE003 Study of Bathymetry and Seabed 
Morphology in Determining Nuclear 
Siting in Gosong Beach Waters, West 
Kalimantan Barat

14.20-
14.35

Discussion



1

The 4th ICMS 2021

International Conference on Marine Sciences

“Marine Science and Technology Contributions to the 
Sustainable Development Goal Life below Waters”

Invited Speaker



2

Coastal sea level monitoring using satellite radar altim-
etry: a decade of progress and beyond

S Vignudelli
Consiglio Nazionale delle Ricerche (CNR-IBF), Via Moruzzi 1, I-56100 Pisa, Italy

E-mail: stefano.vignudelli@ibf.cnr.it

ABSTRACT. Satellite altimetry experts worldwide have put considerable 
efforts in the last 15 years to recover more and better observations of 
sea level closer to the coasts from radar altimetry measurements. Those 
efforts have marked the initiation and development of a new discipline, 
Coastal Altimetry. In the coastal zone, the quality of altimeter data is 
expected to be degraded with respect to the open ocean due to the effects 
of land returns and heterogeneities in ocean surface backscatter within the 
altimeter radar footprint. These issues make waveform processing more 
complicated and add difficulties with some of the corrections needed to 
achieve acceptable sea level measurement accuracy. As a result, until the 
early 2000s most of the data in the coastal band used to be flagged as 
bad and discarded. However, a number of scientists started to believe that 
most of those coastal data could be recovered and used for applications. 
The newly formed coastal altimetry community started gathering around 
regular international workshops and has already held ten of them, all well 
attended by both altimeter experts and coastal oceanographers. (see 
http://www.coastalt.eu).

A number of studies have demonstrated that conventional (i.e. ‘pulse-
limited’) altimeter measurements, if reprocessed with specialized 
waveform re-trackers and optimized corrections, can provide reliable 
data down to 3–4 km to the coastline. Another step forward has been 
achieved with the advent of new technologies such as Ka-band altimetry 
or SAR and SARin mode altimetry. An emblematic case is the Sentinel-3 
altimeter, operating in SAR mode over the global ocean, semi-enclosed 
and inland seas and lakes, which can be considered the first operational 
coastal altimetry mission. Its narrow along-track resolution cell (around 
300 m) permits less contaminated measurements to be obtained much 
closer to the coast than for pulse-limited missions. This finer along-
track resolution, combined with the enhanced signal-to-noise ratio, can 
capture the spatial complexity of the coastal zone much better than what 
is possible with only pointwise in situ observations. 
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Coastal altimetry is now an important component of coastal observing 
systems and has potential to support a wide range of applications, from 
monitoring storm surges and the rate of sea level change at the coast, 
to quantifying the natural variability in coastal sea level and sea state, 
information that can then be assimilated in coastal models to improve 
predictions and forecasting skills, all contributing to the WCRP Grand 
Challenge on Regional Sea-Level Change and Coastal Impacts. Since 
1990’s, a series of radar altimetry missions accumulated a satellite-based 
record of sea level that is now long enough to estimate trends.

The present contribution gives an overview of the coastal sea level 
monitoring and the favourable prospect deriving from a full exploitation 
of improved satellite radar altimetry from open ocean to coasts. The case-
study of Venice (Italy) is showed as an example replicable in other places.
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Sponge resilience to stress: lessons from barrel sponges 
in the Wakatobi Marine National Park

J J Bell
School of Biological Sciences, Victoria University of Wellington, Po Box 600, 
Wellington, New Zealand

E-mail: james.bell@vuw.ac.nz

ABSRACT. Sponges are important components of coral reefs across the 
world that have been recognised as potential winners on future changing 
reefs. The ability of sponges to be resilient to anthropogenic stressors 
will depend on their life history characteristics and ability to tolerate a 
wide range of environmental conditions.  Barrel sponges of the genus 
Xestospongia are some of the largest and most well-recognised sponges 
on coral reefs, often reaching more than a meter in height and diameter. 
These sponges have important ecological functions in recycling carbon 
and spatial competition. Barrel sponges are common on reefs across 
Indonesia including areas where coral abundance has declined. Over the 
last 10 years we have been studying the ecology of barrel sponges in the 
Wakatobi Marine National Park to assess their resilience potential. Our 
molecular analyses have shown that barrel sponges have low levels of 
population connectivity with larvae settling within 100 m of parents, and 
low annual recruitment rates; these are characteristics likely to make 
barrel sponges less resilient to stress. However, we have also shown that 
in direct contrast to the Caribbean, where large barrel sponges have been 
estimated to be >1000 years old, large barrel sponges in the Wakatobi 
are mostly than <50 years old, and grow fast and regenerate quickly 
when damaged. Coupled with low mortality rates and a high tolerance 
to sedimentation, through a range of acclimation mechanisms, barrel 
sponges appear tolerant to conditions that have caused coral decline in 
the Wakatobi. This research supports the hypothesis that sponges will be 
a more dominant or abundant feature of coral reefs in the future if we do 
not reduce coastal impacts. 
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A new proposed method for fish stock assessment using 
innovative coastal acoustic tomography

F Syamsudin
Faculty of Fisheries and Marine Sciences, Universitas Padjadjaran (UNPAD), 
Jatinangor, West Jawa, Indonesia

E-mail: fadlihiro@yahoo.com

ABSTRACT. Coastal Acoustic Tomography (CAT) was first introduced by 
the Agency for the Assessment and Application of Technology (BPPT) in 
2016 in the Bali strait experiment to measure internal tide development and 
succeeded to observe rapid changing of 3-D swift current structures and its 
dynamics successfully. The second experiment was conducted in 2019 in 
the Lombok strait to capture strong internal solitory wave structure for the 
first time with direct measurement. Continuing the successful exploration 
of using innovative CAT technology, we perform the third experiment 
to support national project of Indonesia Tsunami Early Warning System 
(INA-TEWS) BPPT in 2020 and recently has been installed in the northern 
part of Lombok Strait to monitor the expected incoming tsunami from the 
south Makassar and Flores dip strikes. Herewith in this present talk, we 
extend our exploration with a new innovative technology of using CAT to 
employ fish stock assessment that is really in emerging needs for better 
accurate calculation of national fish stock record. We will conduct the 
fourth experiment of fish stock assessment in September 2021 at Bala-
Balakang island, the Makassar Strait. The methodology and its technical 
aspect will be presented in this forum. This presentation is a part of the 
National Institute of Public Administration (LAN) PKN 2 changing project 
August-November 2021.



6

Artificial intelligence applications in the field of marine 
science and maritime technology

A F Ayob*, S Jamaludin and A R Salisa
Vehicle Simulator Group, Faculty of Ocean Engineering Technology and 
Informatics, Universiti Malaysia Terengganu, Malaysia

*E-mail: ahmad.faisal@umt.edu.my

ABSTRACT. In recent years, international scientific communities 
have shown huge interest in artificial intelligence applications. This 
is evident from the continuous effort in a global movement called 
Industrial Revolution 4.0, where the field of Marine Science and Maritime 
Technology are a huge contributor e.g. underwater object detection, 
oceanographic and atmospheric prediction and autonomous vehicles. 
This work will present the historical development of artificial intelligence 
within the scope of Marine Science and Maritime Technology. Some 
relevant results shall be discussed within the scope of underwater object 
detection, forecasting and autonomous vehicle development, where 
its potential future development shall be proposed. While the world is 
moving towards the application of robotics, the internet of things (IoT), 
intelligent vehicles, smart underwater solutions, it is envisaged that the 
field of Marine Science and Maritime Technology bears a huge potential 
to push the barriers of the discipline concerning the challenges it faced.



7

Stock identification of silky shark (Carchahinus 
falciformis) in the Indo-Pacific Ocean

C Y J Li1, S Y V Liu1,2, P Tsai2 and M Samidon1,3

1Department of Marine Biotechnology and Resources, National Sun Yat-Sen 
University, Kaohsiung, Taiwan
2Department of Fisheries production and management, National Kaohsiung 
University of Science and Technology, Kaohsiung, Taiwan  
3Department of Marine Science, Teuku Umar University, Aceh Barat-Indonesia

 *E-mail: oceandiver6426@gmail.com

ABSTRACT. Silky shark, Carcharhinus falciformis, inhabits between 
tropical and temperate areas worldwide and is also one of the most 
common pelagic shark globally. The silky shark is a common bycatch 
species of tuna longline fisheries. Life history traits such as low growth, 
late maturity and low fecundity make the silky shark vulnerable to 
overexploitation. The overexploitation of silky shark population due to 
by-catch and fin trade, have raised serious concerns on its sustainable use 
in recent years. It has been classified as Vulnerable species in IUCN red list 
and Appendix II species of CITES, and except Indian Ocean, silky shark is 
ban for fishing and still now it is the most common landed shark species in 
Sri Lanka and Indonesia.

Fisheries management is usually based upon stock units. A fish stock can 
be defined as a population inhabit in a particular environment/area, having 
genetic differences from other stocks as a result of the adaption/isolation. 
Currently, except the population from Atlantic Ocean, rest Indo-Pacific 
population was identified as single stock based on mtDNA control region. 
Herein, we collected 307 samples across Indo-Pacific to test the single 
stock hypothesis with 8 hyper variable microsatellite loci. The results of 
genetic analyses showed that the Indonesian population is a unique stock. 
Meanwhile, although, the Indian Ocean population is semi-isolated from 
Pacific Ocean population by Sundaland, no genetic structure was found 
between them. This evidence indicates the high mobility of Silky shark 
may attribute to the high connectivity between oceans. The findings of 
this study suggested there are two stocks across Indo-Pacific Ocean which 
need to be considered as two stocks for future fishery management.
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Satellite remote sensing observing system for coastal 
water monitoring 

E Siswanto 
Earth Surface System Research Center (ESS) Research Institute for Global 
Change (RIGC) Japan Agency for Marine-Earth Science and Technology 
(JAMSTEC) 3173-25, Showa-machi, Kanazawa-ku, Yokohama, Kanagawa, 236-
0001, JAPAN 

E-mail: ekosiswanto@jamstec.go.jp 

ABSTRACT. Currently, about 40% (60%) of Asia’s population lives within 
100 km (400 km) of the coast. The concentration of human settlements 
in the coastal zone is caused by the economic benefits that can be gained 
from coastal industries/activities such as marine aquaculture, tourism, and 
recreation. However, high population density and economic growth in the 
coastal zone increase the pressures on the marine coastal ecosystems. 
Some environmental pressures in the coastal waters are the increasing 
rate of organic and inorganic material loads that lead to water pollution, 
eutrophication, red tide, water hypoxia, which eventually cause coastal 
industrial damages, ecosystem destructions, huge livelihood/economic 
losses, and adverse societal impacts. 

Especially coastal waters in the Asian countries undergo long-term 
anthropogenic pressures as they are surrounded by densely populated 
countries. The aforesaid coastal zone problems can also be driven 
periodically by climate changes through the land-oceanatmosphere 
interactions. Asian coastal water is especially vulnerable to basin-scale 
climate variations of El Nino/Southern Oscillation (ENSO) and Indian 
Ocean Dipole (IOD) due to its location between the Pacific and Indian 
Oceans. 

Despite the high vulnerability of Asian coastal waters to human activities 
and climate changes, to date, there is no near-real-time (NRT) observing 
system to monitor coastal water environmental and ecosystem changes 
over a large spatial scale with high temporal resolution. Monitoring based 
on field observation is expensive and almost impossible for a long-term 
period. Such a large-scale, long-term, and rapid observation can only 
be affordable by remote sensing technology. In this presentation, how 
remote sensing technology can be exploited for monitoring coastal 
waters will be introduced.
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Marine Remote Sensing & GIS

Geological interpretation of offshore Central Sumatra 
Basin using Topex Satellite Gravity Data

I Setiadi*, J Widodo and T B Nainggolan
Marine Geological Institute, Jl. Dr. Djundjunan No. 236, Bandung, Indonesia

*E-mail: setiadi_i@yahoo.com

ABSTRACT. Topex is a geodetic satellite to map earth surface topography 
with very high precision. There are two types of data that can be obtained 
from Topex satellite, namely topographic and free air gravity field data. 
Then, it is processed to produce Bouguer anomaly which will be used to 
interpret subsurface geology of specific study area. The purposes of this 
study are to delineate sedimentary basin and basement configuration of 
offshore Central Sumatra Basin. The methods used in this research are 
spectral analysis, band-pass filter and 2D forward modeling. The spectral 
analysis results show average thickness of the sedimentary rocks is 1.8 
km. Sub-basin patterns that can be delineated based on band-pass filter 
are 7 sedimentary sub-basins and the structural patterns found in this area 
comprise basement height, graben and fault. The 2D modeling results 
show that the bedrock in the eastern part of the Central Sumatra basin 
is granitic with a mass density value of 2.67 gr/cc and the layer above the 
bedrock interpreted as a sedimentary rock with a mass density value of 
about 2.35 gr/cc. Analysis of the gravity data shows significant results as 
an initial information to delineate sedimentary sub-basin patterns and 
regional structure lineaments so that it can enhance information to the 
next stage of hydrocarbon exploration.

ISK001
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Benthic habitat mapping using Object Based Image 
Analysis (OBIA) in Tidung Island, Kepulauan Seribu, DKI 
Jakarta

M Hamidah1*, R A Pasaribu2 and F A Aditama3

1Undergraduate student, Departmet of Marine Science and Technology, Faculty 
of Fisheries and Marine Science, IPB University, Indonesia
2Departmet of Marine Science and Technology, Faculty of Fisheries and Marine 
Science, IPB University, Indonesia
3Remote Sensing Laboratory, Department of Marine Science and Technology, 
IPB University, Indonesia

*E-mail: marsha_hamidah@apps.ipb.ac.id

ABSTRACT. Tidung Island is one of the islands in Kepulauan Seribu, DKI 
Jakarta Province, Indonesia. This island has various benthic that live on the 
coastal areas, and benthic habitat has various functions both ecologically 
and economically. Nowadays, remote sensing technology has improved 
it can detect the benthic habitat in the coastal areas. Mapping benthic 
habitat is important for sustainable coastal resource management and 
to predict the distribution of benthic organisms. This study's aim is to 
map the shallow water benthic habitats using the object-based image 
analysis (OBIA) and to calculate the accuracy level of benthic habitat 
classification results in Tidung Island, Kepulauan Seribu, DKI Jakarta. The 
field data was collected on May 2021 and the image data used is satellite 
Sentinel-2 imagery data with spatial resolution 10 m acquired on 14 April 
2021. The satellite image was classified with the OBIA method, the result 
shows the classification of benthic habitat was produced 12 classes: algae, 
sand, seagrass, coral, rubble, sand and seagrass, sand and coral, sand and 
rubble, seagrass and sand, seagrass and rubble, coral and sand, rubble and 
sand.

Marine Remote Sensing & GIS

ISK002



12

Land subsidence detection in Jakarta Province using 
Sentinel-1A Satellite Imagery

D Situmorang*, R E Arhatin and J L Gaol
Departmet of Marine Science and Technology, Faculty of Fisheries and Marine 
Science, IPB University, Indonesia

*E-mail: david_situmorang@apps.ipb.ac.id

ABSTRACT. The land surface in Jakarta Province is thought to have 
experienced relatively continuous subsidence because of natural 
processes and man-made activities. This research was carried out to 
evaluate the rate of land subsidence in Jakarta Province. Based on this 
research, it can be shown from the Sentinel-1A satellite images that there 
has been landed subsidence. The data used are two pairs of Sentinel-1A 
Single Looking Complex (SLC) images which were acquired in 2019 and 
2020. The data was processed using the DInSAR method to examine the 
rate of land subsidence.  The results show that land subsidence rate in 
Jakarta Province during the 2019-2020 period varies from 1.8 cm to -10.7 
cm/year. The literature data results in 2016 experienced a decrease in land 
subsidence with a significant value of -12.6 cm/year. Land subsidence in 
2017 averaged -1.8 cm/year. The land subsidence results from 2019 to 
2020 have a value that tends to be lower than in 2016 of - 3.62 cm/year. 
Land subsidence occurs mostly in coastal areas and near estuaries caused 
by the nature of alluvial deposition materials. It has caused damages to 
road infrastructure in several regions of Jakarta Province, such as Mutiara 
Beach, West Cengkareng, and Pademangan. 

Marine Remote Sensing & GIS
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Object based mangrove classification using Unmanned 
Aerial Vehicle (UAV) in Tidung Island, Kepulauan 
Seribu, DKI Jakarta

R A Pasaribu1*, F A Aditama2, M A G Alhakim3  and P S Budi4

1Departmet of Marine Science and Technology, Faculty of Fisheries and Marine 
Science, IPB University, Indonesia
2,3,4Remote Sensing Laboratory, Department of Marine Science and Technology, 
IPB University, Indonesia

*E-mail: rizapasaribu@apps.ipb.ac.id

ABSTRACT. Tidung Island is one of the islands in Kepulauan Seribu, DKI 
Jakarta Province, Indonesia. This island has a mangrove in the coastal 
area, and the mangrove ecosystem has the benefit of maintaining 
ecological balance and also as an economic source. Nowdays, remote 
sensing technology has developed that can detect mangrove in coastal 
areas. Mapping mangrove is important for the development of potential 
coastal resources and efforts to support activities, monitoring, inventory, 
and conservation of mangroves. This study aims to map the distribution 
of mangrove using object-based image analysis (OBIA) and calculate 
the level of accuracy of the classification results of mangrove on Tidung 
Island, Seribu Islands, DKI Jakarta. The field data was collected on 
June 2021 and The classification data of land cover was collected using 
unmanned aerial vehicle (UAV). In this study, UAV technology was used 
to produce very high spatial resolution images using photogrammetric 
techniques, as well as mapping mangrove with a more detailed scale. 
Furthermore, the classification UAV image uses the OBIA method with 
the MRS segmentation algorithm and the SVM classification algorithm to 
map mangrove area.

Marine Remote Sensing & GIS
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Analysis of the suitability of lekang turtle egg laying 
habitat (Lepidochelys olivacea) on north Bali

N M N Natih1*, R A Pasaribu2, M A G Al Hakim3, F A Aditama4 
and P S Budi5

1,2Departmet of Marine Science and Technology, Faculty of Fisheries and Marine 
Science, IPB University, Indonesia
2,3,4Remote Sensing Laboratory, Departmet of Marine Science and Technology, 
Faculty of Fisheries and Marine Science, IPB University, Indonesia

*E-mail: natih@apps.ipb.ac.id

ABSTRACT. Lekang Turtle (Lepidochelys olivacea) is one of 6 six species of 
turtles in Indonesia. Indonesia's population of bridle turtles is expected to 
continue to decline due to the influence of anthropogenic properties such 
as coastal and marine pollution, destruction of nesting habitats and turtle 
feeding areas, disruption of migration routes, consumption and trade of 
turtles, and conversion of habitats as tourist attractions. The island of Bali 
is a favorite place of tourist to visited because it has a beautiful natural 
panorama. The island of Bali is also the place to lay eggs of several turtles 
in Indonesia, one of which is the bridle turtle. The problem in the coastal 
areas of Bali Island is degraded by land use that has changed due to human 
activities or due to natural factors. Land degradation has negative effect 
for potential of suitable land to spawn habitats of Lekang Turtles around 
the coast of Bali Island. Technology can be used to analyze the suitability 
of the location of laying turtle eggs by using remote sensing technology 
with the management of Geographic Information Systems (GIS) to see 
land cover and suitability of environmental parameters of the habitat of 
bridle turtles such as land use, surface temperature, coastal slope and 
sand texture. The purpose of this study is to analyze environmental pa-
rameters that affect the egg-laying habitat of Lekang Turtles and analyze 
the suitability of their land for the laying habitat of Lekang Turtles on the 
coast of Nort Bali Island.

Marine Remote Sensing & GIS
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Mapping of seagrass ecosystem using google earth 
engine in Bintan Waters: a case study of Teluk Bakau, 
Malang Rapat, and Berakit

T P Ilyas1, B Nababan2, V P Siregar2, H Madduppa2 and D 
Kushardono3

1Marine Technology Study Program, Graduate School IPB University, Indonesia
2Departmet of Marine Science and Technology, Faculty of Fisheries and Marine 
Science, IPB University, Indonesia
3Remote Sensing Center, National Aeronautics and Space Agency, Indonesia

*E-mail: turissa_pragunanti@apps.ipb.ac.id

ABSTRACT. Seagrass ecosystems have a very important role on the coast. 
However, information regarding the seagrass ecosystem as a whole in 
Indonesia has not been well managed. The potential for the development 
and utilization of "big data" also continues to increase. Through Google 
Earth Engine (GEE) in obtaining data sources, processing and mapping 
can be done in one platform to develop a large-scale method with high-
resolution spatial mapping of coastal ecosystem monitoring. The main 
objective of this research is to map cloud-based seagrass using the Google 
Earth Engine platform. The satellite image used is Sentinel-2A which was 
acquired on January 1 - December 1, 2020. Random Forest Alogritma is 
used in this study as a classification algorithm. Field data were collected 
using the transect photo technique with a transect quadrant size of 1x1 
m. The total field data collected was 335 points consisting of 112 Malang 
Rapat points, 110 Teluk Bakau points and 113 Berakit points. Based on 
the research results, the classification accuracy obtained from picking 
at the research location is 76%. The Google Earth Engine maps seagrass 
and other benthic classes well. In addition, GEE is a userfriendly platform 
because it provides convenience by having a petabyte-sized remote 
sensing image database ready to use, and can handle data processing at 
various scales and large amounts.

Marine Remote Sensing & GIS
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The application of remote sensing and spectral index 
for monitoring mangrove community in Segara Anakan 
Lagoon, Cilacap, Central Java

B Prayudha1,3, Suyadi2, Y I Ulumuddin1, Suyarso1, V Siregar4 
and K Anggraini1

1Research Center for Oceanography - Indonesian Institute of Sciences (LIPI), 
Jakarta, Indonesia
2Research Center for Biology - Indonesian Institute of Sciences (LIPI), Bogor, 
Jawa Barat, Indonesia
3Postgraduate student of Marine Technology, IPB University, Indonesia
4Departmet of Marine Science and Technology, Faculty of Fisheries and Marine 
Science, IPB University, Indonesia

*E-mail: bayu004@lipi.go.id, prayudhabayu@apps.ipb.ac.id

ABSTRACT. Segara anakan lagoon (SAL) is the place for only estuarine 
mangrove on Java island. However, various studies showed the vast 
decline of mangrove cover due to the complex human activities in the 
surrounding area. Remote sensing has a critical role in monitoring the 
changes of mangrove cover as it allows to record vast areas over time. 
Most studies tend to utilize remote sensing for investigating the change 
of mangrove areas into other land-use types, rather than identifying 
the shifting of the mangrove community itself. This study assessed the 
application of the recent mangrove vegetation spectral index of remote 
sensing for monitoring the changes of mangrove communities at the 
life-form level. The multi-temporal Landsat 8 OLI images were used 
for this study as it has systematic long historical archive data. The field 
data were used to develop the threshold value of the spectral index for 
each mangrove class. The class referred to the life-form classification of 
mangrove consisting of mangrove trees, palm-type mangrove (nypa), 
and bush (understorey). The image analysis was conducted using Google 
Earth Engine (GEE), while R software was used for determining threshold 
values through statistical analysis. Based on the study, the resulted map 
reached overall accuracy of 78.79% with a kappa coefficient of 0.729. The 
multi-temporal maps showed the decline of mangrove tree areas which 
have been replaced by the understorey and nypa community. Mangrove 
tree areas have declined to 22.2% during 1990 - 2019. While understorey 
and nypa community have increased to 65% and 95.7% respectively.
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ABSTRACT. This research aims to analyze the area of mangrove 
conservation land in the Mundu District, Cirebon Regency. The method 
used in this study uses secondary data by utilizing remote sensing satellite 
data and geographic information systems. Data analysis was carried out 
descriptively qualitatively from the results of weighting scores derived 
from oceanographic parameters and also the health index of mangrove 
vegetation. Mangrove vegetation data uses Sentinel 2A image data using 
the band math algorithm Normalized Difference Vegetation Index (NDVI). 
The results obtained based on the health of the mangrove vegetation, 
the index value ranged from 0-0.4. It can be secured that the area needs 
mangrove conservation in a planning strategy that can be carried out 
more massively.
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ABSTRACT. This study examines the accuracy of the sea surface height 
anomaly (SSHA) altimetry data products of Copernicus, Colorado 
University (CU), and X- TRACK-Centre for Topographic studies of the 
Ocean and Hydrosphere (X-TRACK-CTOH) to monitor sea-level variability 
and trends along the coast of the Indonesian Maritime Continent (IMC). 
The SSHA derived from altimetry accuracy was tested by comparison with 
tide gauge (TG) observations. Taking measurements along the IMC coast 
demonstrates the good agreement between SSHA derived from altimetry 
and TG observations, with an average root mean square deviation (RMSD) 
as low as 10 cm and strong correlation. The findings of the study revealed 
that SSHA Copernicus data products can be used for accurate monitoring 
of sea level variability and trends in the IMC. The 25-year time series data 
of SSHA demonstrated the sea-level trend in the IMC is higher than the 
global trend.

Marine Remote Sensing & GIS

ISK009



19

Internal solitary waves propagation speed estimation 
in the Northern-part of Lombok Strait observed by 
Sentinel-1 SAR and Himawari-8 Images

Chonnaniyah1,2, I W G A Karang1,3* and T Osawa1,4

1Center for Remote Sensing and Ocean Sciences (CReSOS), Udayana University, 
Bali, Indonesia
2Environmental Engineering Program, Faculty of Engineering, Science and 
Technology Institute of Nahdlatul Ulama Bali (ISTNUBA), Bali, Indonesia
3Department of Marine Sciences, Faculty of Marine Science and Fisheries, 
Udayana University, Bali, Indonesia
4Center for Research and Application of Satellite Remote Sensing (YUCARS), 
Yamaguchi University, Ube, Japan

*E-mail: chonnaniyah@unud.ac.id

ABSTRACT. Remotely sensed data, both Synthetic Aperture Radar (SAR) 
and optical sensors, significantly contribute to the study and understanding 
of internal solitary wave (ISW) dynamics in the ocean. Pairs of SAR and 
optical sensors were analyzed to estimate the ISW propagation speed in 
the northern part of Lombok Strait. ISW propagation speed estimation 
used an image from Sentinel-1 SAR and three image pairs of Himawari-8 
on 29 October 2018 with a time difference of 409 minutes. Sentinel-1 wide-
swath imagery (250 km x 400 km) from two adjacent scenes can provide 
information on multiple ISW packets evolution in the northern part of 
Lombok Strait. ISW propagation speed estimation on Sentinel-1 SAR 
image using the simple estimation by measuring the interpacket distance 
and dividing by the semidiurnal tidal period. The high temporal resolution 
of the optical sensor from Himawari-8 can estimate the ISW propagation 
speed using two different approaches. ISW propagation speed estimation 
using the semidiurnal tidal period from Sentinel-1 and Himawari-8 showed 
almost similar values. This study shows the decreasing ISW propagation 
speed when the ISW propagates at shallower bathymetric depths.
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ABSTRACT. Long-term ocean deoxygenation could lead to declined bi-
ological productivity and altered biogeochemical cycles. Although ocean 
warming contributions to ocean deoxygenation are reasonably under-
stood, there is a challenge to reveal the gaps about the other modifying 
factors to explain different regional patterns and predicts the condition in 
the coming century. This study aims to identify the deoxygenation areas 
in the eastern Indonesian waters, understand the variability of physical 
and chemical parameters that drive the deoxygenation, and investigate 
the correlation between parameters. In-situ and satellite-derived data 
from 1995 to 2020 were analyzed with statistical methods and remote 
sensing technique to enhance deoxygenation measures in higher spatial 
and temporal resolutions. Our findings reveal that significant deoxygen-
ation is detected around the Arafura Sea. The oxygen minimum zone ex-
tent at 133.5⁰ E – 136.8⁰ E in the depth of 350 – 1,100 meters below sea 
level, with less than 25 mmol/m3 of dissolved oxygen concentration. The 
potential temperature, nitrate, phosphate, and silicate were identified to 
have a strong reversed relationship with the oxygen concentration in the 
study area. This study also develops multiple regression models of oce-
anic parameters to estimate the oxygen concentration in various depths.
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ABSTRACT. Mangrove forests in tropics coastlines area play an essential 
role in carbon fixation and carbon storage. Mangrove forests in coastal 
areas are very effective and efficient in reducing the concentration of 
carbon dioxide (CO2) in the atmosphere because mangroves can absorb 
CO2 through photosynthesis by diffusion through stomata and then 
store carbon in the form of biomass. With the lack of efforts to manage 
mangrove forests, it needs to be developed so that forest functions can 
be utilized sustainably. This paper describes examining the use of remote 
sensing data, particularly dual-polarization ALOS-2 PALSAR-2 data, with 
the primary objective to estimate the carbon stock of mangrove forests 
in Benoa Bay, Bali. The carbon stock was estimated by analyzing HV 
Polarization, above-ground biomass (AGB), and ground biomass (BGB). 
The total carbon stock was obtained by multiplying the total biomass 
with the organic carbon value of 0.47. The potential carbon stock in the 
mangrove Benoa Bay area is 209,027.28 ton C to absorb carbon dioxide 
(CO2) of 767,130.11 ton CO2 Sequestration same with 3.87 x 1011 bottles 
in 2015 and 204.422,59 ton C to absorb carbon dioxide (CO2) of 750.230,93 
ton CO2 Sequestration same with 3.79 x 1011 bottles in 2020.
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ABSTRACT. Bali is one of the areas that prone to disasters because it has 
geographical position that is flanked by two earthquake sources in the form 
of subduction zone and back-arc thrust which is potential for a tsunami to 
occur in the Bali region. This research aims to identify and map the level 
of coastal vulnerability to the tsunami in Buleleng Regency, Bali Province. 
The map was carried out using the method of Geographic Information 
System (GIS). This study used secondary data analysis and field surveys. 
The parameters used in analyzing the level of tsunami vulnerability were 
land elevation, land slope, land use, distance from the beach, and distance 
from the river. The level of coastal vulnerability to tsunamis in Buleleng 
Regency was grouped into five classes of vulnerability, namely very safe 
with an area of 35.466,9 ha, safe with an area of 70.485,0 ha, moderately 
vulnerable with an area of 17.645,0 ha, vulnerable with an area of 6.903,3 
ha, and veryvulnerable with an area of 438,9 ha in the coastal areas of the 
Districts of Gerokgak, Seririt, Buleleng, and Sawan which are close to the 
river.
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ABSTRACT. Mangrove distribution is always subject to changes caused 
by natural and non-natural factors, changes in mangrove distribution 
must be monitored to prevent unwanted things. Satellite imagery remote 
sensing technology has been widely used in monitoring mangrove 
distribution, one of which is sentinel imagery. The purpose of the research 
is to map mangrove distribution using remote sensing technology in 
Harapan Kelapa and Pamegaran Island with Normalized Difference 
Vegetation Index (NDVI) method. The Normalized Difference Vegetation 
Index (NDVI) is an algorithm for guessing vegetation indexes from satellite 
imagery. This vegetation index value is calculated as the ratio between the 
measured reflection of the red band and the infrared band (approached by 
the NIR band). Mangrove density based on NDVI value is divided into 3 
classes, changes in mangrove distribution in Harapan and Kelapa Islands 
for the last 6 years, in 2015 the mangrove distribution area on the island 
amounted to 4,1 ha and in 2021 and 2021 there is an increase in mangrove 
vegetation to 5,96 ha. Confusion matrix accuracy test results on image 
classification with a field survey of 83,02%.
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ABSTRACT. This study evaluates various sea level data of Jason-2 from 
several retracker results (i.e. Ice Threshold, Improved Threshold, Fuzzy 
Logic, and ALES). These sea levels were tested over complex Halmahera 
Sea, Indonesia, particularly in coastal area, where altimetry data are 
commonly corrupted due to land contamination. The assesment was 
performed by comparing the retracked sea levels within 20 km from 
coastline to the nearest in-situ tide gauge data. The results showed that 
all of those retracked sea level data were in close agreement with in-situ 
data, with mean of correlations exceeding 0.73 and mean of RMSE less 
than 0.32 cm. The best performance was found at a distance band of 10-15 
km from land with the highest correlation of 0.91 (from Ice and Threshold 
retrackers) and the smallest RMSE of 13 cm (from Ice retracker). This 
finding demonstrates that retracked sea levels have high potential for use 
in related coastal studies.  
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ABSTRACT. In general, the light intensity propagates and decreases 
as the depth increase in a water column following an exponential curve 
due to the attenuation processes. The attenuation coefficient (Kd) is one 
of the parameters that provided information about light information in 
a water column. The purposes of this study were to determine the light 
propagation and Kd in different water types and their relationship with 
Remote Sensing Reflectance (Rrs). We used Downwelling Irradiance 
(Ed) in situ data with the depths that were collected by the Instrument 
Submersible Marine Environmental Radiometer (MER) in the northeastern 
Gulf of Mexico in April 2000 and Rrs data from the SeaWiFS satellite data. 
The Kd (490) values   of the in situ data were associated with the Kd (490) 
values   of the SeaWiFS satellites using linear regression. Calculation of 
the Kd value (490) was carried out based on several empirical methods 
using Rrs data and the water-leaving radiance (Lw) values from the 
SeaWiFS satellite. The results showed that the light propagation pattern 
generally decreased with increasing depth with steeper slope toward the 
higher wavelength. In the red wavelength, almost all light intensity was 
absorbed within 10 m deep water column, while in the blue wavelength 
a 1% light intensity was observed within about 144 m deep. Kd value was 
generally lowest at the purple-blue wavelength, increasing at the green 
wavelength, and highest at the red wavelength. The depth of one optical 
depth on offshore water could reach as 40 m deep, while in onshore water 
the depth of one optical depth only about 17 m.

Marine Remote Sensing & GIS

ISK017



26

Seagrass distribution area computations at Tidung 
Island, North Part of Jakarta Province, Indonesia

J P Panjaitan and S B Susilo
Divison of Remote Sensing and Marine Information System, Departmet of 
Marine Science and Technology, Faculty of Fisheries and Marine Science, IPB 
University, Indonesia

*E-mail: jppanjaitan@apps.ipb.ac.id

ABSTRACT. Seagrass categorized as plantantion which have flower 
(Angiospermae) living at shallow coastal seawaters, estuarine which 
posses high salinity contained sandy substrat, sandy mud, softly mud 
and coral. Seagrass ecosystem posses important ecological aspects such 
as primary production, biota habitat, sedimentation catching area and 
nutrient recycling. Beside, seagrass ecosystem also posses big potential 
in CO2 absorptions which as main causing global warming. Destructions 
of seagrass ecosystem could be due to antropogenic activity which 
causing seawater decreasing quality and also environmental activity. 
Development activity at coastal region such as soil hoarding, landfill 
activity and sea transportation activity also posses huge contribution 
onto seagrass ecosystem damaging. Seagrass ecosystem monitoring 
could be conducted by utilising remote sensing technology. Using remote 
sensing technology could be a very provitable alternative which covered 
on wide area. Also remote sensing can obtain data repetition in order to 
make temporal analyzing. This study was conducted to calculate and to 
map the distribution of seagrasa available on Tidung Island, Northern part 
of Jakarta Province, to study the changes seagrass to some extent. The 
research began with field data collection and satellite image processing 
in the form of geometric correction, atmospheric corrections and water 
column corrections. Then the supervised classification is performed on 
Sentinel 2A satellite images of year 2017 and 2019. The results of image 
classification obtained by four classes, namely non-seagrass class, solid 
seagrass, medium seagrass and rarely seagrass. In year 2017 the area of 
seagrass was 204.55 hectares and non seagrass was 56.85 hectares, in 
year 2019 the area of seagrass was 217.16 shrines and non-seagrass 44.24 
shrines. There was a change in the area of seagrass into non-seagrass by 
21.45 hectares and the area of non-seagrass which became seagrass area 
of 33.72 hectares. The accuracy value obtained was 66.67%. However, this 
study have been succefully to conduct computaions about alteration area 
of seagrass extent and mapping them based on spatial at Tidung Island, 
Seribu Islands in North Part of Jakarta Province, Indonesia.
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ABSTRACT. Sea surface temperature (SST) obtained by Aqua-MODIS 
satellite from 2002 to 2012 was analyzed to determine the spatial and 
temporal variability in the key region of small pelagic fisheries between 
Makassar Strait and Java Sea. The spatial structure by using Empirical 
Orthogonal Function (EOF) analysis showed that four largest mode 
describe amount 67% by total variance. The largest value in mode 1 was 
52% with positive anomaly SSTs showed that the stronger eigen vector 
occurred in the eastern towards southern of Kalimantan Island, while 
weaker eigen vector occurred in the southern towards western of Sulawesi 
Island. As for temporal variation showed that the annual oscilation was 
dominant in this area where maximum SSTs occured in the first transition 
monsoon (April), while the minimum in the southeast monsoon period 
(August). The influence of southeast monsoon formatted the minimum 
SSTs area in the southern of South Sulawesi that was generated by parallel 
wind-driven induced to the coast and the divergent current close to the 
coast. Due to inter-annual variability, minimum SSTs occured before El 
Nino whereas the maximum occurred before La Nina event.
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ABSTRACT. The coast of north Java is the most rapid development area 
among other parts of Indonesia. Since the north java coast is dominated 
by mild slope, soft-loose quaternary sediment and oceanography factors 
thus the vulnerability of the north java is the most challenging issue to be 
assessed. Karawang is the representative area to investigate the scientific 
reason of coastal dynamics. This study aims to reveal the coastline 
changing based on GIS data, included RBI and LPI maps, hydrodynamics 
simulation and field measurements associated with abrasion and 
accretion. The equalizing procedure has been applied for a benchmark of 
zero coastlines that LPI and RBI data were used to observe the back and 
forth of coastline changing throughout 2000 and 2018. The results show 
five districts, Tirtajaya, Pakisjaya, Cilebar, Cibuaya and Pedes have the 
highest abrasion with an average magnitude of 11.3 m/year, 9.1 m/year, 
6.9 m/year, 5.1 m/year and 3.7 m/year respectively within a total 489 ha 
disappear area.  By all integrated analysis data so we can conclude that 
the dominated yearly longshore current is east to west and working on the 
dominantly terrigenous coastal alluvium and intercalated by carbonatic 
marine sediment.
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ABSTRACT. Gosong Beach Waters are a coastal area located in 
Bengkayang Regency, West Kalimantan. These coastal waters are 
planned to map the location for the construction of a Nuclear Power 
Plant (PLTN) in West Kalimantan. To support efforts to manage and 
utilize coastal space effectively and sustainably, data and information 
are needed to be related to oceanographic factors, one of which is the 
bathymetry condition of the coastal waters. The purpose of this study was 
to determine the depth (bathymetry) and morphology of the seabed used 
for determining the location of the nuclear site in the waters of Gosong 
Beach. Sea depth measurements (bathymetry) were carried out using a 
single beam echosounder and tide measurements using tidal palms for 
15 days in an hourly period. This tide data is used for the determination of 
the lowest tide level and correction in making depth maps. The data from 
the measurement results at the research location were then analyzed 
and processed using software such as Surfer, ArcGIS, and Global Mapper, 
to obtain information on the depth of the sea (bathymetry) and seabed 
morphology in the waters of Gosong Beach, Bengkayang Regency, 
West Kalimantan. The results showed that the depth of the waters of 
the research location ranged from 0.5 to 9.9 meters. The sea surface 
morphology of the research location is relatively flat with a very gentle 
slope.

Climate Change & Oceanography

OSE003



31

Heavy metals level in the surficial sediment from Perai 
River of Penang, Malaysia

Y Z Foo1, E F F Mei1, T Y Fei1, K X Yi1, L H Yng1, J C Yong1,2 and 
M.C. Ong1,2,3*

1Faculty of Science and Marine Environment, Universiti Malaysia Terengganu, 
21030 Kuala Nerus, Terengganu, Malaysia
2Ocean Pollution and Ecotoxicology (OPEC) Research Group, Universiti Malaysia 
Terengganu, 21030 Kuala Nerus, Terengganu, Malaysia
3Institute of Oceanography and Environment, Universiti Malaysia Terengganu, 
21030 Kuala Nerus, Terengganu, Malaysia

*E-mail: ong@umt.edu.my

ABSTRACT. Perai River located at northern Peninsular Malaysia is one of 
the important rivers to Penang and Kedah state. There is a lot of industrial 
activities along the river that flow to the Strait of Malacca. In order to 
gather the status of pollution along the river, a total of 47 stations were 
established to access the surficial sediment’s heavy metals content and 
the sediment characteristics. The findings show that finer sediments had 
dominated all stations in sampling site as all samples are mostly muddy 
sediment. The heavy metal concentration in the surficial sediment was 
analyzed using the Inductively Coupled Plasma Mass Spectrometer after 
the acid digestion process using Teflon Bomb method. The average 
concentration for Zn, Cr, Cu, Cd, Pb were 74.70±33.25 μg/g dry weights; 
65.97±28.08 μg/g dry weights; 21.81±9.05 μg/g dry weights; 0.42±0.32 
μg/g dry weights and 28.57±6.84 μg/g dry weights, respectively. Generally, 
the concentration of Zn, Cr, Cu, Cd and Pb show variation and all the 
metals are seems to be controlled by natural processes. This is proved 
by the enrichment factor which is categorised as deficiency to minimal 
enrichment. The Igeo are all classified in Class 0, which is indicated as 
uncontaminated class, which can be concluded to be the main sources 
from the lithogenous in origin. The sources of the heavy metals in some 
of the station in the Perai river is speculated came from the nearby urban 
runoff, industry activities along the river, fishing and shipping activities 
together with land transportation emission may also accumulated for the 
pollution in the river. 
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ABSTRACT. Indonesian Throughflow (ITF) is an inter-ocean circulation 
system from the Pacific to the Indian Oceans through Indonesian seas. 
It plays an important role on regulating marine ecosystems and regional 
interannual climate variability.  The western route is the main ITF pathway, 
where the Mindanao Current supplies North Pacific water origin. The 
flow enters the Sulawesi Sea through the passages between Sangihe-
Talaud, then continues into the Makassar Strait and Flores Sea. Along 
its pathway, ITF water is considered to be transformed due to strong 
diapycnal mixing.  This study aims to describe structure of ITF water and 
to estimate turbulent mixing using the Thorpe method. Number of 6 
CTD casts and 9 repeated CTD “yoyo” measurement were obtained from 
“Years of Maritime Continent” YMC cruise (a joint cruise between BPPT/
IPB/UNUD-Univ.Tokyo/JAMSTEC) and onboard R.V. Baruna Jaya IV in 
August 2019. The CTD datasets are processed with SBE Data Processing 
and analyzed for water mass composition, as well as turbulent mixing with 
Thorpe method. The results showed that thermocline water of NPSW 
with salinity maximum core (Smax), and intermediate water of NPIW 
with salinity minimum (Smin) from North Pacific origin are dominant. 
Transformation of NPSW and NPIW along their pathway can be identified 
from decreasing Smax of NPSW and slightly increasing Smin of NPIW.  
Estimates of energy dissipation (𝜺) and vertical diffusivity (K𝜺) are at the
order of 10-5 W kg-1 and 10-2 m2 s-1, respectively.  High dissipation and 
vertical diffusivity occur also in the interior layer with the 𝜺  and the K𝜺 
reaches of order of 10-6 W kg-1 and 10-1 m2 s-1, respectively. This high 
dissipation may be related to high activity of internal waves interacting 
with the sea bottom topography over the region.
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ABSTRACT. Polycyclic aromatics hydrocarbons (PAHs) were listed as high 
potency of carcinogenic impact to human health. They are ubiquitous in 
the environment including within the sediment under the surface water. 
A total of 47 sediment samples were collected from the Perai river at 
Malaysia started from the river mouth to the upper stream with a total 
distance of 8.8 km. 14 PAHs compounds out of the 16 selected PAHs 
compound that was selected as targeted species in this investigation 
were found in these sediment.  The concentration ranged from 26.59 - 
33.22 ng.g-1 for Phenanthrene (Ph), 9.13 – 23.97 ng.g-1 for Anthracene 
(An), 1.29 – 57.74 ng.g-1 Fluoranthene (Fl), 7.99 – 34.07 ng.g-1 Pyrene 
(P), 2.18 – 656.84 ng.g-1 Chrysene (Chrys), 0.56 – 186.2 ng.g-1 Benzo (a) 
Anthracene (BaA), 0.6 – 97.86 ng.g-1 Benzo (k) Fluoranthene (BkF), 19.45 
ng.g-1 Benzo (b) Fluoranthene (BbF), 1.88 - 36.80 ng.g-1 Benzo (a) Pyrene 
(BaP), 24.11 ng.g-1 Ideno (1, 2, 3-cd) Pyrene (IP), 1.03 ng.g-1 Anthracene 
(dBahA), 0.87- 2.39 ng.g-1 Benzo (g, h, i) Perylene (BghiP) respectively. 
The PAHs ratio indicated the high potential source are pyrogenic.  This 
evidence suggested the PAHs that accumulated in the sediment could 
have comes from the runoff from the adjacent road and aerosol deposition 
of the vehicles. Direct skin contact with this sediment for a long period of 
time could impose a cancer risk on humans. It also could have entered 
into the food chain through the assimilation or absorption into the benthic 
organisms.
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ABSTRACT. Makassar Strait is the main entrance point for Indonesian 
Through Flow (ITF), which carry water from the North Pacific through 
Flores Sea, Banda Sea then out towards the Indian Ocean through Ombai 
Strait and Timor Passage. ITF has a crucial role as a branch of thermohaline 
circulation system in controlling the Indonesian marine ecosystem as well 
as regional climate variability. Distribution of water mass in ITF in the 
region of south Makassar and western Flores as well as the interaction 
with low salinity water from the Javanese Sea bares an interesting topic 
available for research.  This research  aims  to  describe the structure and 
stratification of water mass and the distribution parameters of chemical 
physics in the area of Makassar Strait up to Flores Sea at the month of 
August. As much as 8 casts of data CTD is attained from the result of 
expedition STOKAS BRKP-KKP in August 2015 using research ship 
Baruna Jaya VIII. Research Results indicate that the origin of the water 
mass from the North Pacific is still dominant in the thermocline layer 
(NPSW) which is characterized by salinity maximum, high oxygen value, 
and temperatured was ranged from 20-24 °C also in the intermediate 
(NPIW) which is characterized by minimum salinity, low oxygen, with 
temperatures  between  7-11  °C  .  In  some  stations  of CTD NPSW  it  
changes drastically because of the addition of low salinity water from the 
Javanese Sea. On average the depth of mixed water layers 60m (± 12.59) 
with temperature variating between 25.62 – 27.65  C, while the average 
depth of thermocline 130m (±43.65) with temperatures between 18.29 °C 
– 21.88 °C. Temperature distribution tends to be warmer in the northern 
region of the study compared to the south, pH values and O2 values are 
also higher than the south. Fluoresense distribution in the south is higher 
than the northern region due to inputs from the Makassar upwelling.
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ABSTRACT. Bali Strait is part of fisheris management zone (WPP 
573), where abundant fishery potential, of   lemuru fish commodity. 
Here, physical oseanographic setting such as upwelling event plays an 
importan role on maintaining high primary productivity and lemuru fish 
distribution.  This study aims to describe physical process and dynamics 
of seasonal coastal upwelling using time-series datasets (2008 and 2014) 
of temperature, salinity, current velocity, surcace chlorophyll-a (chl-a) 
from INDESO model and satellite imagery. The results showed that 
upwelling in the Bali Strait only during the southeast monsoon period 
when the southeasterly wind force surface Ekman drift of aboout 5.5 x 10-
3  Sv flowing southeastward (toward offshore). This creates an upwalled 
sub-surface colder and nutrient-rich water near surface   that   elevate   
marine   primary   productivity.   The   upwelling   event   is characterized by 
minimum parameter of sea surface temperature (24.93 oC), and sea level 
anomaly (0.75 m), but a maximum of surface chlorophyll-a (1.33 mg/m3). 
Furthermore, isotherm of 26 oC and Isohaline 33.7 psu are outcropped 
at the sea surface in the center of upwelling zone. In contrast, during 
the nortwest monsoon period these isolines remain at deeper layer of 
about 80-90 m depth. Mean temperature-based upwelling index during 
peak of upwelling in August is (1.19 oC). Upwelling event impact on high 
abundance of lemuru fish production one month later in September with 
average fish production of 1.585 ton/month.
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ABSTRACT. The southern Andaman-Nicobar Sea - including Weh Aceh 
waters, has been well known as one of the strongest generating and 
propagating internal solitary waves (ISWs) in the world. This ISWs is 
presumably due to the strong semidiurnal barotropic tidal currents from 
the Indian Ocean that impinge a submarine ridge offshore western Breueh 
island which generates baroclinic internal tidal waves. This study aims to 
describe sea surface features of internal tidal waves, and to investigate 
tidal current structure around the submarine ridge and adjacent Weh 
Aceh waters. The satellite imagery datasets between January and May 
2018 were obtained from RSAC- LAPAN Jakarta.  Model tidal current 
datasets were acquired from the simulation of 3-dimension ocean 
circulation model of the CROCO system. The results show that sea surface 
signatures of internal tidal waves are characterized by a strong radar signal 
backscattering in the form of one group (package) such as a dense ripple 
in the generating area along the ridge, as well as two groups such as arch 
of ISWs offshore the northeastern and the far eastern Weh island. The 
distance among the package groups is between 60-80 km. The estimated 
wavelengths vary between 9-163 km.  About 31 ISWs were detected from 
the imagery on 21 March 2018. The formation of internal waves over the 
ridge is mainly generated by semidiurnal (M2) barotropic tidal currents. 
The orientation of its semi- major axis ellipse is the northeast - southwest, 
and elevation and strong magnitude of tidal current reach about 0.5 m 
and 5 m/s, respectively. During the high-tide, the strong barotropic tidal 
currents that across the ridge are amplified their magnitude where part 
of the powerful currents flowing southeastward into the passage among 
Weh Island - Breueh Island - Sumatra. The model revealed that the 
generation of internal tidal waves across the ridge is associated closely 
with strong isopycnal and vertical velocity perturbations, as well as drastic 
amplification of tidal current velocity. 
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ABSTRACT. La Nina 2010 and El Nino 2015 were recorded as a powerful 
ENSO events that have impacted significantly on ocean-atmosphere 
dynamics in the Indonesian seas.  Here, we evaluated different responses 
of the Indonesian seas to the ENSO for each basin, using validated 
3-dimension ocean circulation model output from INDESO configuration. 
It is shown that La Nina 2010 event is characterized by a) a drastic increase 
of Indonesian Throughflow (ITF) transport volume associated with much 
stronger supply of Mindanao Current (MC) via entry portal of Sulawesi and 
Maluku Seas; b) much weaker Halmahera eddy (HE) but stronger New 
Guinea Retroflection (NGR); c) Throughflow eddies are developed well 
in the Indo-Australian basin due to strong outflow ITF that encounters 
rough topography in Lombok-Ombai and Timor outflow straits. Those 
imply a significant increase of seawater temperature as well as shutdown 
of upwelling in interior seas. On contrary, in the El Nino 2015 event 
strong MC is predominantly retroflected into eastward North Equatorial 
Countercurrent (NECC), as well as much stronger HE and NGR, which may 
be related to balance eastward shift of warm pool. As expected, the ITF 
transport volume reduces drastically since supply of ITF via both routes 
decreases, implying seawater temperature reduces and intensity of 
upwelling is enhanced in some upwelling regions.
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ABSTRACT. Fishery production in Indonesia is still relatively high, 
dominated by the marine capture fisheries. Oceanographic dynamics 
can affect the high and low levels of marine fishery production. Sea 
surface temperature and chlorophyll-a are oceanographic parameters 
that are often used as indicators for determining fishing areas, especially 
pelagic fish which are associated with ocean fertility. This study aims to 
identify the effect of chlorophyll-a and sea surface temperature (SST) 
on the production of fish catches in Indonesia: 2018. Data on marine 
capture fisheries production (skipjack, mackerel tuna, tuna and shrimp) 
in 2018 were obtained from the Ministry of Marine Affairs and Fisheries 
(KKP). Data of Chlorophyll-a and sea surface temperature (SST) are 
satellite observations from Marine Copernicus. The relationship between 
chlorophyll-a and sea surface temperature (SST) with marine capture 
fisheries production was analyzed using logistic regression analysis. 
The results showed that chlorophyll-a significantly affected the yield of 
skipjack and tuna in Indonesia with coefficients of -5.7066 and -4.3760, 
respectively. A higher concentration of chlorophyll-a had the possibility 
to produce high fish production of 0.0033 times than an area with a lower 
concentration of chlorophyll-a.
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ABSTRACT. Climate action in respect of carbon inventory requires baseline 
assessment, data regarding annual changes, and evaluation of reductions 
in carbon emissions. However, many studies of seagrass ecosystems have 
focused only on carbon stock and sequestration, neglecting the importance 
of the carbon emission factor. It is known that emission factors for land-
use change, including those in seagrass ecosystems, can be derived from 
biomass and sediment carbon stock. Since currently Indonesia only has 
data for biomass carbon stock, we propose the measurement of province-
based emission factors. In this study we combine the available carbon 
stock data reported in national or international publications and conduct a 
meta-analysis to obtain emission factor values. The results show that the 
biomass standing carbon stock of Indonesia’s seagrass meadows ranges 
from 0.30 tC/yr (Special Region of Yogyakarta) to 16.51 tC/yr (Gorontalo 
province), while emission factor ranges from 0.012 tC/yr to 0.661 tC/yr 
(equal to 0.05 t CO2/yr to 2.42 t CO2/yr). These findings will be beneficial 
for developing Tier 3 carbon inventory since they allow country-specific 
emission factor for the seagrass ecosystem to be measured.
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ABSTRACT. The Indonesian Throughflow (ITF) via its western path 
conveys mainly North Pacific water origin with Smax thermocline water 
and Smin intermediate water from its entry portal in Sangihe-Talaud arcs 
to the main outflow straits in Lombok, Ombai and Timor passage.  Along 
its route, the throughflow water characteristics transforms significantly 
due to strong diapycnal mixing forced by internal tidal waves interaction 
along complex topography such as passages, sill, straits, and shallow 
islands chains. This paper reports a brief estimate of turbulent mixing 
profiles in Sangihe chains, and Makassar Strait. The CTD dataset are 
obtained from the Year of Maritime Continent (YMC) Cruise in August 
2018 on board the R.V. Baruna Jaya I.  The Thorpe method is used to 
analysis dissipation energy (𝜺) and vertical diffusivity (K) from CTD dataset
with vertical resolution of 0.5 m and averaged vertical layer structure 
of 50 m. It is shown that the highest 𝜺 epsilon (1.1×10-6 Wkg-1) and K𝜺
(2.3×10-3 m2s1) are found in the Sangihe area, particularly at depth level 
of 1000-1150 m, where generating internal tidal waves are taken place.  
In Labani Channel and Dewakang Sill the averaged vertical diffusivity is 
much weaker at the order of 10-4 m2s1. Thus, the presence of energy 
from internal tidal waves interacting with topography are expected to be 
the main forcing for high vertical diffusivity in Sangihe chains.
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ABSTRACT. Scleractinian corals incorporate the trace metals in their 
skeletons; therefore, corals are good indicators of environmental change 
due to the presence and concentrations of certain metals over centuries. 
A core of massive coral Porites sp. from National Marine Park of Wakatobi 
was used to ascertain the concentrations of trace metals and to assess the 
possible impact on the coastal water. Sample was collected by drilled the 
coral vertically using a pneumatic tool. Annual banding was determined 
by using x-ray radiography and sub-samples were taken from each 
annual banding. Sub samples were digested and analysed by means of 
Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-OES) 
for trace metals determination. For estimating the possible impact to the 
marine environment, Enrichment Factor (EF), Contamination Factor (CF), 
and Geoaccumulation Index (Igeo) were used. The concentration of trace 
metals were fluctuating during the period of year 1997 to 2016 with the 
average concentration were 0.55 ± 0.02 %, 0.07 ± 0.01 %, 2.46 ± 0.18 ppm, 
4.58 ± 1.73 ppm, 3.85 ± 0.59 ppm, 5.70 ± 0.56 ppm, 63.22 ± 7.88 ppm, 0.66 ± 
0.27 ppm, 3.16 ± 0.41 ppm, 0.66 ± 0.13 ppm, 42.59 ± 10.76 ppm for Sr, Mg, 
Mn, Ni, Ba, Cu, K, Pb, Zn, Cr and Al, respectively.  Meanwhile the average 
of linear extension rates was 9.8 ± 2.0 mm/year. Based on the value of 
EF, CF and Igeo for all trace metals showed that the coastal area was no 
or minimal pollution (EF<2), none to medium (CF<2) and unpolluted to 
moderately polluted (Igeo<1), which means that the level of trace metals 
in National Park of Wakatobi was in natural level and can be used as a 
baseline data.
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ABSTRACT. Sundarban mangrove ecosystem is the world’s largest 
transboundary contiguous mangrove ecosystem and home of mangrove 
dwelling tigers. Sea level rise is destabilizing this ecosystem which is 
experiencing a rising salinity in surface and ground waters (shallower 
aquifer - around 100 m deep). In this study ground water salinity was 
investigated across Sundarbans and surface water seasonal salinity 
changes has been investigated along East- west gradient in the region. 
It was observed statistically significant seasonal variations in the surface 
water salinity pattern across this gradient. The post monsoon average 
surface water salinity was 10.58 ppt while in pre- monsoon it was 27.31 
ppt. Ground water salinity was lowest (0.95 ppt) in monsoon while highest 
in the pre-monsoon season (7.4 ppt). There was a clear east- west gradient 
in the surface salinity distribution across the delta, indicating a source 
of fresh water in the eastern corner, bordering Bangladesh. Increasing 
salinity indicate impact on mangrove diversity with salinity sensitive 
species (Heritiera fomes, Nypa fruticans) limited to the eastern corner 
while salinity resilient species (Avicennia marina and Phoenix paludosa) 
was dominating the western and central part of the Indian Sundarbans. 
Mangrove associate Acanthus ilicifolius and Heliotropium currasavicum 
was seen in the forests under anthropogenic disturbances.
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ABSTRACT. The waters of North Maluku are strongly influenced by the 
surrounding waters. These waters are the entrance gate for ARLINDO 
which is directly related to the Pacific Ocean. Our study aims to determine 
the influence of oceanographic factors on the distribution of sea surface 
temperatures and also wind distribution pattern which affects the rainfall 
throughout the West Monsoon and Transitional Seasons in the Indonesian 
region so as to produce scientific knowledge literacy. We used data from 
ERDDAP, where SST data was processed using Ocean Data View with 
DIVA Gridding and wind data using WRPLOT with a spatial resolution 
of 10 m and temporal per 3 hours. The surface temperature of North 
Maluku waters during September 2020 - April 2021 ranges from 29.1 ° 
C - 29.8 ° C with the highest sea surface temperature was seen during 
November - December 2020 and April 2021. The result demonstrates the 
highest rainfall data was in February 2021 and the dominant wind comes 
from the north and west. These winds bring convective clouds that can 
increase rainfall in Indonesia, especially in the eastern region. Meanwhile, 
the sea surface temperature originating from the Pacific Ocean moved 
due to the Walker Circulation from the East. This further caused the SST 
from the Pacific Ocean which brought a warm water mass move towards 
Indonesian waters.
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ABSTRACT. Southwest Sumba waters is part of the Indonesian fisheries 
management region (WPP573). Marine fisheries resources is influenced 
by oceanographic phenomena such an upwelling event. This study aims 
to describe characteristics of seasonal Ekman upwelling by analyzing 
oceanographic multi-dataset time-series from the validated INDESO 
model output (2008-2014). The results show that upwelling event in the 
study area occurs during the southeast monsoon period from May to 
October, which creates an Ekman drift of 0.26 Sv towards offshore.  This 
transported water mass is then replaced by upwelled vertical flow of sub-
surface colder and nutrients-rich water at the velocity of order of 10-4 
m/s. Surface features of upwelling event is seen clearly from minimum 
of temperature (24.3 oC), sea level anomaly (0.34 m), but maximum of 
chlorophyll-a (3.02 mg/m3). During this time, an uplifted isotherm of 25.5 
°C is found from sub-surface to 10 m depth, but it is outcropped at the 
sea surface in the center of upwelling area, closed to the coastal region. 
Interestingly, during upwelling event salinity stratification revealed an 
isohaline of 34.10 psu is much deeper at 40 m depth, and much fresher 
water mass from the Ombai Indonesian Throughflow water is dominant. 
Averaged temperature-based upwelling index between June-September 
is about 0.3 oC.
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ABSTRACT. Lampung Bay is one of the strategic areas in the sector of 
transportation and fisheries in Indonesia. Oceanographic factors are 
very influential for human activities and the environment on the waters 
of Lampung Bay. One of the physical factors that influences it is current. 
The purpose of this study was to desccribe the pattern of annual cycle of 
sea circulation and influence of the surrounding waters including seawater 
temperature and salinity, and to describe the distribution of water mass 
particles by Ichthyop trajectory analysis. Coastal and Regional Ocean 
Community (CROCO) is used to perform and simulate current patterns in 
the Lampung Bay with a resolution of 1/180° (617 m). The annual cycle 
of temperature shows that the maximum value inside the bay occurring 
during the northwest and southeast monsoon, but outside the bay 
occurring during the southeast monsoon and lower temperatures during 
the monsoon breaks 1 and 2. The annual cycle of salinity inside the bay 
shows the maximum value in the northwest monsoon, outside the bay 
occurring during the monsoon break 2. The pattern of sea circulation 
model results in Lampung Bay in the northwest monsoon generally come 
from the west and starts moving to the east on monsoon break 1. In the 
southeast monsoon the current moves into the bay of the Sunda Strait 
which generally originates from east to west. Whereas in the monsoon 
break 2 shows that the current vector are variable. The analysis of particle 
trajectories in the waters using the Ichthyop, showed that during the 
northwest monsoon the water mass particles spread southwestward and 
during the southeast monsoon flowed southeastward.
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ABSTRACT. This study aims to determine the carbon stock in seagrass 
beds in Central Tapanuli, North Sumatera, Indonesia. The research was 
conducted from July to August 2020 in the coastal areas of Hajoran and 
Jago Jago. The parameters measured in this study were density, coverage, 
biomass, carbon content, and carbon stock in seagrass. Biomass analysis 
and carbon measurement are divided into the top (aboveground biomass) 
and the bottom substrate (below-ground biomass). Carbon measurements 
are measured using the loss on ignition (LOI) approach. The results 
showed that the seagrass ecosystem on the coast of Central Tapanuli 
Regency which was covered by monospecific Enhalus acoroides, was in a 
less healthy condition with a cover percentage of 30.3-33.3% and a density 
of 59-67 shoots/m2. Aboveground and belowground seagrass biomass 
reached 140.19-188.72 g.m-2 and 368.13-423.69 g/m2 respectively, while 
carbon stock reached 70.57-94.86 g Corg/m2 and 187.31-196.03 g Corg/
m2 and total standing stock range 257.87-290.90 g Corg/m2. The data 
obtained from this research can be used as a database to see the potential 
of seagrass beds as storage of CO2 and as an effort to mitigate and adapt 
to climate change.
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ABSTRACT. Seagrass ecosystems store a magnitude carbon stock mainly 
in sediment and keep it for millennia, making this ecosystem a valuable 
system in climate change mitigation. Seagrass ecosystems in Indonesia 
are predicted to have a great potential for carbon stock. However, the 
available data is mainly on living seagrass biomass, while carbon organic 
stored in the soil is still limited. This study aimed to measure soil carbon 
stock in monospecies Enhalus acoroides community in Pari Island. A total 
of nine sediment cores are collected in a 100x100 m2 area. The parameters 
were compaction factor, dry bulk density, and Corg measured by LOI 
approach. We applied a PVC corer with 7.4 cm in diameter and 80 cm in 
length to collect the soil. The length of the soil core varied between 8 and 
66 cm. The mean dry bulk density is 0.98±0.04 gr/cm3 with a median of 
1.07gr/cm3, while C organic content in the soil is 0.02±0.002 gr Corg/cm3 
(Mean±SE) and 0.02 gr Corg/cm3 (Median). E. acoroides vegetation in Pari 
Island stores around 71.3 Mg/ha organic carbon in the top 0.34 m of soil. 
This value is comparable to soil carbon stock estimation in the seagrass 
ecosystem on a national and global scale.
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ABSTRACT. Lemuru fish (Sardinella lemuru), the most dominant fishery 
resource, has economic values for the fisherman fishing activities in the 
Bali Strait (between Jawa island and Bali island), Indonesia. Spatial and 
temporal prediction for the fishing location is essential information for 
effective fisheries management. The high spatial resolution(250m) of 
Sea Surface Temperature (SST) and Chlorophyll-a (Chl-a) by the Second-
generation Global Imager (SGLI) on the Global Change Observation 
Mission (GCOM-C) satellite was employed for the input of the Maximum 
Entropy Model (MaxEnt) to predict the potential fishing area of Lemuru 
fish in 2020. Predicting the potential fishing ground can be used to catch 
and monitor Lemuru fish in sustainable management. This study analyzed 
SST and Chl-a using the SGLI data and shows the variability of SST and 
Chl-a for Lemuru fish-catching data. The MaxEnt model performance to 
predict the habitat suitability for Lemuru fish in the Bali Strait has been 
shown in this study. As a result, The maximum average Chl-a estimated 
in August 2020 around 1.62 mg.m-3 and maximum SST in March 2020 
around 28.12°C. The correlation results between SST and Chl-a with total 
lemuru fish-catching were generated (R, -0.209 for SST and R,0.375 for 
Chl-a). The prediction of lemuru fishing areas using the MaxEnt model 
showed excellent model evaluations with an R-value is higher than 0.80.
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ABSTRACT. Turbulent mixing process in the Lombok Strait was evaluated 
from density inversions in CTD (Conductivity Temperature Depth) profiles 
obtained from the INSTANT (International Nusantara Stratification 
and Transport) recovery program, 14- 19 Juni 2005.  The quality of the 
detected-overturn regions were improved by applying wavelet denoising 
on CTD signal.   The Thorpe analysis shows that many overturn regions 
less than 7 m were detected in the whole water column of the Lombok 
Strait.  Based on linear relationship between Thorpe scale and Ozmidov 
scale, the turbulent energy kinetic dissipation rate   was estimated about 
10-12- 10-6 Wkg-1 and density of eddy diffusivity  (10-6  – 10-3 m2s -1) . 
A relatively high of  (O = 10-3 ms-1)  is found at the southern part of the 
strait, near the sill which obstruct the Indonesian Thoughflow to Indian 
Ocean.  It reveals that strong turbulence was driven by breaking internal 
waves as showned by elevated-isopycnalσθ  = 25.5 – 26.6  near the sill.
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ABSTRACT. Located in the interior of the Indonesian archipelago, the 
Java Sea plays at the major Indonesia warm pool. Java sea has shallow 
depth and strong seasonal flow variability influenced by monsoonal 
wind. The transport and water mass mainly from the Natuna Sea and 
are affected by the plumes of the rivers along its passage. This study 
investigates the effect of water mass and transport in the Java Sea using 
the ROMS-CROCO hydrodynamic model. The model has 30 vertical layers 
and a horizontal resolution of 1/18 degrees. The oceanic and atmospheric 
forcing of this model is taken from the global CMEMS model and ERA5 
hourly data. Two scenarios have been executed, namely, with and without 
river discharge. GloFAS data is used as river flow data for this study. This 
study shows that the results of the model and the observations agree in 
terms of water level and flow velocity. The surface freshwater plume is 
determined in the river setting, and its thickness varies from surface to 
10m and 20m deep, depending on its proximity to the freshwater source. 
The front is organized according to the monsoon air current of the Java 
Sea.
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ABSTRACT. The present study uses the Community Earth System Model, 
version 1– Biogeochemistry [CESM1(BGC)] in order to examine the 
influence of (climate variability and) climate change to small pelagic fish 
in the Indonesian seas. The fish biomass was calculated based on a fish 
production model according to primary production and energy transfer 
in the tropic level. The primary production data were obtained from the 
model results of CESM1(BGC) during period of 1850-2015. An empirical 
orthogonal function (EOF) analysis of the calculated primary production 
has identified three regions in the Indonesian seas that associated with 
coastal upwelling. These regions are located in (1) southern-coast of 
Central Java Province until western-coast of West Sumatra Province, 
(2) southern-coast of Central Java Province until southern-coast of Bali 
Province, and (3) Banda-Arafura Seas. The Southeast Monsoon is favorable 
to the coastal upwelling, but modulated by ENSO. Climate change impact 
was calculated based on RCPs (Representative Concentration Pathways) 
scenario. In the short term (2025), the climate change impact with scenario 
of RCM 4.5 will increase fish biomass in the Indonesian seas but not for the 
long term (2050). However, the climate change impact will clearly happen 
during short and long terms for the RCM 8.5 scenario.
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ABSTRACT. In the last two decades, scientists have extensively studied 
microplastics, small plastic pieces less than five millimeters long which 
can be harmful to our ocean and aquatic life. The microplastics in the 
environment came from the tiny particles designed for commercial use, 
such as cosmetics. The other sources come from the breakdown of larger 
plastic items. In this study, the occurrence and distribution of microplastics 
(1-5mm) was investigated in the Anday Beach of West Papua (Indonesia). 
The sampling was conducted in March to May in 2019 on Anday Beach. 
A total of 47 items of microplastics (1-5 mm) has found in Anday Beach. 
The types of microplastics found on Anday Beach were film, fragment 
and fiber. The highest abundance of microplastic found on Anday Beach 
was film-type. A routine monitoring and extended sampling area in Papua 
suggested to describe the plastic pollution status in the Papua.
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ABSTRACT. Smoothness of vessel traffic flow is the most important 
things in shipping industry of port. Traffic problem commonly solve by 
development and maintenance program. Seabed condition in the port 
channel should be known to take into account in port development and 
maintenance programs related to port efficiency, safety navigation and 
berthing. Seabed classification can be done based on image processing 
of sidescan sonar data and it possible to use as initial information about 
characters of seabed. Seabed classification has been successfully carried 
out in Teluk Bayur Port and classified into five class, sandy silt, silty sand, 
fine sand, coarse sand and rocks or reefs. Indication of crack or shallow 
structure was also identified. These results of classification are necessary 
to verified by sediment sampling and visual inspection then it should be 
reclassified to become valid classification.
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ABSTRACT. Offshore Central Sumatra Basin is an integral part of Central 
Sumatra Basin that has known as producing hydrocarbon basin. The 
derivation of stratigraphic study of seismic and well data is intended to 
improved accuracy of geological interpretation. Sequence stratigraphy 
studies have a significant role in exploratory studies to determine which 
depositional sequence can be inferred as hydrocarbon reservoir and its 
correlation in petroleum system. This study aims to identify biogenic 
gas sequential interpretation using seismic and well data of offshore 
Central Sumatra Basin. The procedure to analyse sequence stratigraphy 
is to identify stratigraphy surface markers using GR log, then mapping 
these markers to the seismic section that has been tied with well data 
to determine distribution of each stratigraphy sequence. This study 
area has five depositional sequences which are predominantly formed 
in marine depositional environments. Potential source rock in this area 
is at DS-1which has a lacustrine depositional environment with euxinic 
condition. The euxinic shale at the upper TST-1 deposit could be a source 
rock with hydrocarbon migration through faults. Biogenic gas reservoir 
potential is in Petani Formation (DS-5). Shale in MFS-5 and HST-5 could 
be a hydrocarbon trap, whereas LST-5 and TST-5 sandstone deposit can 
be a reservoir.
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ABSTRACT. Research on the distribution of fish and plankton in waters 
that are equipped with environmental parameters is needed to obtain 
maximum results and increase accuracy also it provides comprehensive 
information. The research, which was conducted in Humbold Bay, 
aimed to map the fish and plankton distribution data both vertically and 
horizontally and combined it with environmental parameters in the bay. 
Fish and plankton’s data was the volume backscattering strength (Sv) 
value obtained using the SIMRAD EK-15 device while environmental 
parameter data, such as temperature, salinity, and chlorophyll obtained 
from marine.copernicus.eu which processed in the 5-80 m depth range. 
The results showed that Humbold Bay had an highest average surface 
temperature distribution was 30 𝜺 with highest average salinity from 
35.89 ppt and highest average chlorophyll value from 0.3859 mg/m3. 
The horizontal distribution of plankton had an average SV value of -76.63 
dB, while the fish was -56.00 dB that evenly distributed. Vertically, the 
Sv of plankton decreased with increasing depth as well as the Sv of fish 
which its’ also did not have a distribution pattern in certain environmental 
parameters.

Acoustic, Instrumentation & Underwater Robotic

AIK003



57

Identification of gas hydrate on bottom-simulating 
reflector characteristics with 2D seismic pre-stack time 
migration of North Bali Waters

I A Sufajar1*, H M Manik1, T B Nainggolan2 and D Kusnida2

1Departmet of Marine Science and Technology, Faculty of Fisheries and Marine 
Science, IPB University, Indonesia
2Marine Geological Institute, Bandung, Indonesia

*E-mail: insanariandanusufajar@gmail.com

ABSTRACT. Gas hydrate is a physical compound which composed of 
gas molecules and molecules that are formed in seabed layer with the 
characteristics of high pressure and low temperature. Gas hydrate is 
known as one of the alternative non-conventional hydrocarbon beside 
petroleum and natural gas. One of the identified areas of gas hydrate 
stability zone is in the North Bali Waters. The North Bali Waters is part 
of the North East Java Basin, which has oil and gas exploration and 
production, both conventional and non-conventional. One method of 
identifying content of gas hydrates is by looking at the appearance of the 
Bottom Simulating Reflector (BSR) characteristics on the Pre-Stack Time 
Migrated seismic section. The detection of gas hydrate zone is determined 
by presence of high amplitude, reversed polarity reflection and cross-
cut reflection of sedimentary layer. This study aims to determine the 
existence of a Bottom Simulating Reflector which is an indicator of the gas 
hydrate area in the waters of North Bali. The procedures for analysing the 
existence of Bottom Simulating Reflector in this study are pre-processing, 
processing, and interpretation of 2D marine seismic field data. The result 
shows gas hydrate indication in two zones of below seabed layer through 
its characteristics.
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ABSTRACT. Wide range of frequency bandwidth on seismic data is 
necessity due to its close relation to resolution and depth of target. 
High frequency seismic waves provide high resolution imaging that 
define thin bed layers in shallow sediment, while low frequency seismic 
waves can penetrate into deeper target depth. As a result of broadband 
seismic technology, its wide range of frequency bandwidth is a suitable 
geophysical method in oil and gas industry. A major obstacle, that is 
frequently found on marine seismic data acquisition, is the existence 
of multiples. Short period multiple and reverberation are commonly 
attenuated by predictive deconvolution method on prestack data. The 
advanced methods are needed to suppress long period multiple in 
marine seismic data acquisition. The 2D broadband marine seismic data 
acquisition of deep Morowali Waters, Sulawesi contains both short and 
long period mutiples. The predictive deconvolution, which is applied to 
the processing sequences, successfully eliminates short period multiple 
on prestack data. The combination of F-k filter and Surface Related 
Multiple Elimination (SRME) methods are successful to attenuate long 
period multiple of the 2D broadband marine seismic data acquisition. The 
Prestack Time Migration section shows fine resolution of seismic image.
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ABSTRACT. In this paper we applied the long short-term memory (LSTM) 
algorithms, one of the popular recurrent neural networks (RNN), to predict 
wind speed. This algorithm is able to learn long- term dependencies 
by converting simple nervous system designs into specialized blocks 
containing cells. Hence, it is potential to be applied to long-term wind 
predictions, where the past and present value of the wind speed could 
significantly determine the value of future wind speed. Wind speed data 
from Berakit Bay, Bintan Island were used for testing this prediction. The 
site is selected because of many ocean-going activities and also its potential 
location for a wind turbine. To obtain good prediction results, wind speed 
data were preprocessing and four different LSTM architectures were 
constructed and tested to select the best architecture. The best LSTM 
with two layers, 256 units on the first layer and 128 units on the second 
layer was applied for the prediction of wind speed. The simulation results 
show a relatively good RMSE between its actual and prediction values, 
namely 1.87. As an archipelagic country, wind prediction in Indonesia is 
very important to ensure safe navigation before venturing to the sea.
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ABSTRACT. Based on SNI 01-2346-2006, organoleptic assessment of fresh 
fish includes specifications of the quality of the eyes, gills, mucus, odor, 
texture and meat (color and appearance). However, most of people did 
not have knowledge about the characteristic of fresh fish. To help facilitate 
the determination of fish freshness levels correctly we have developed an 
apps that used deep learning method, namely tiny YOLOv2. Architecture 
of the tiny YOLOv2 consists of nine convolutional layers with a rectified 
unit activation function, batch normalization layer, and six max pooling 
layers. This architecture uses an input image size of 416 x 416 pixels. There 
are several stages in the development: organoleptic test accompanied by 
taking fish eye image dataset every hour, processing organoleptic test 
data which would be a reference in sorting the images into three classes 
(good quality, medium quality, and poor quality), labeling, training, and 
validation. There are three species of fish used, consists of Rastrelliger, 
Tuna like fish, and Milkfish. The validation results used 200 images for 
each fish freshness level, for the good quality category, as many as 99 
images were detected correctly, 43 images were detected incorrectly, 
and 58 images were not detected. In the medium quality category, 59 
images were detected correctly, 56 images were detected incorrectly, 
and 85 images were not detected. Then, for poor quality category, 187 
images were detected correctly, 6 images were detected incorrectly, and 
7 images were not detected. Detection of fish freshness level for three 
species of fish using deep learning methods, namely tiny YOLOv2 was 
successfully carried out and resulted in 72.9% precision, and 57.5% recall.
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ABSTRACT. Caroun Croaker (Johnius sp.) is one of the dominant fish in 
the Musi Estuary waters and has a reasonably high economic value. The 
measurement of the target strength (TS) value is essential in calculating the 
density of fish stocks using the hydroacoustic method. TS Measurement 
of Caroun Croaker (Johnius sp.) and an acoustic survey in Musi Estuary 
Waters of South Sumatra Province was conducted in December 2019. The 
result of TS measurement will be used to estimate the acoustic density 
along the survey area. The TS measurement used the standard tethered 
method, which is tying placing the fish in a fix cage, then transmitting the 
acoustic pulse and analyzed its return using scientific acoustic instrument 
Biosonic DT-X 200 KHz. The fisheries acoustic survey was carried out in 
the area around the Musi estuary with a predetermined survey design. The 
results of the measurements have obtained the TS-length relationship, as 
TS = 20 LOG L - 78.79 with correlation coefficient value of R2 = 0.67 for fish 
length ranges from 18.1 - 23.3 cm, and an acoustic survey showed that the 
estimated stock density value was 286 kg/ha for the total surveyed area 
of 1.612 ha.
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ABSTRACT. Tuna and tuna like fish, such as Yellow Fin Tuna (Thunnus 
albacares), Mackarel Tuna (Euthynnus affinis), and Skipjack (Katsuwonus 
pelamis) have important economic values for the capture fisheries in 
Indonesia. To date, the identification of these fishes and other similar tuna 
species are conducted manually, which can lead to error and ultimately 
affect the statistics, stock assessment, or traceability (traceability) 
program. In this paper we propose the use of deep learning method to 
identify three tuna species, namely Yellow Fin Tuna, Mackarel Tuna and 
Skipjack. The latest Yolov5 model that employed deep learning method 
was used to carried out the species identification. The results obtained 
from the model validation process has an accuracy of 97%. The recall values 
for the species Katsuwonus pelamis, Thunnus albacares, and Euthynnus 
affinis were 96%, 97%, and 95%, respectively; while the precision values 
for Katsuwonus pelamis, Thunnus albacares, and Euthynnus affinis were 
97%, 96%, and 95%, respectively. Therefore, the three tuna species was 
successfully identified with very high accuracy. Our next attempt will 
be to include the remaining other tuna and tuna like species into this 
identification method.
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ABSTRACT. Deep learning techniques has been successfully used for 
marine object detection task such as fish, planktons, and corals from 
underwater digital image data. However, implementation of deep 
learning techniques for object detection and classification to detect 
seagrasses so far has not been widely applied. The purpose of this research 
is to develop a model that can detect and classify seagrasses using Mask 
R-CNN algorithm with Resnet101 architecture. We have created a dataset 
consisting of 500 seagrasses image with species of Enhalus acoroides who 
have gone through colour calibration and colour correction to reduce 
noises. We have labelled the seagrasses dataset and implemented Mask 
R-CNN algorithm based on object detector and instance segmentation to 
detect also segmented seagrasses from image underwater video-camera. 
The training phase performed on classifier layer with 100 epoch and using 
mini batch gradient descent for optimizer. The model has successfully 
detected and segmented seagrasses species of Enhalus acoroides with 
good accuracy. The test result showed a mean average precision (mAP) 
value of 0.7561. 
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ABSTRACT. Today, the area of seagrass ecosystems in Indonesia is 
estimated to have shrunk significantly. The Bintan Island has a quite 
large seagrass ecosystems area due to the mild sloping topography of the 
coast of the island and enhanced by a sandy and muddy bottom substrate 
that makes seagrass grow well. Along with the development of satellite 
technology, monitoring of conditions and changes to a coastal ecosystem 
can be carried out effectively through remote sensing technology. One 
satellite image that is relatively new and has good spatial quality is 
Sentinel-2 with a spatial resolution value of 10x10 m² / pixel. Field data 
retrieval is facilitated by the use of Unmanned Surface Vehicle (USV). 
This research went through several stages such as image pre-processing, 
water column correction, masking, supervised classification, and analysis 
of changes of seagrass area. The data obtained from the USV becomes the 
training sample data and the accuracy test in the supervised classification. 
Seagrass area was obtained in the eastern part of Bintan Island in 2016 
of 2 ha and in 2019 of 1 ha. This reduction in area occurs due to natural 
factors and human factors. The results of this study indicate that there 
is a significant change in the area of seagrass beds in the eastern part of 
Bintan Island.
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ABSTRACT. Seagrass has a very important role as a natural barrier to 
currents and waves from open water. In addition, it plays a significant 
role in carbon sequestration and storage. In this study we used SPOT-7 
Satellite to detect and quantify seagrass in Bintan Island. Bintan Island has 
the largest seagrass conservation area in Indonesia. The SPOT-7 image 
has a resolution of 6 meters. The sensor is equipped with a wavelength 
of 0.6 - 0.7μm (red band) and 0.7 - 1.0 μm (infrared band) that has a high 
level of sensitivity to vegetation objects. Field survey data collection 
usually requires tools to make it easier to record data, and for this purpose 
the Underwater Visual System (UVS) was used to retrieve and collect 
the required field data and information. Seagrass area is obtained by 
classifying several objects in shallow water, then preprocessing images 
using several image corrections and algorithms, and testing the accuracy 
so that the classification and area can be produced. The seagrass area in 
the Bintan Island covered about 2598 ha, and from the underwater visual 
system it was detected that the type of seagrass that dominates the 
area is Enhalus accroides. Therefore, by combining the SPOT-7 satellite 
imagery and UVS we can detect and quantify the seagrass.
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ABSTRACT. Unmanned surface vehicle (USV) is an unmanned vehicle 
that is operated on the surface of water for certain purposes, for example 
bathymetry measurement, underwater imaging, etc. This vehicle 
uses a global positioning system (GPS) in determining the direction of 
movement or observation points. These unmanned surface vehicle can be 
used in impassable waters for crewed vessels in dangerous waters. The 
ability of the USV will also be tested by factors that can affect the balance 
and stability of the USV in carrying out the process of observation and 
data collection, such as direct wind factors that cause waves and tides. 
These are external factors that take into account the dynamic stability of 
USV. This research measures the movement of the vehicle acceleration 
and then calculates it as the USV roll and pitch values. The direction of 
movement and wind speed and the height of the water surface at low tide 
are also aspects measured in this research. The sensor used to generate 
the value of the acceleration of the USV vehicle is the Accelerometer. An 
accelerometer is a sensor that can measure the acceleration of an object, 
both dynamic and static. Based on the observations, the highest roll value 
is 6.0° deep while the highest pitch value is 6.5°. The standard deviation 
value in roll conditions of 2.92 and the standard deviation value at pitch 
conditions of 1.25. The average frequency of roll conditions is 2.18 and 
for pitch conditions of 1.13 the number is certainly influenced by external 
factors in the waters and characteristics of the USVThe dominant wind 
moves from the south to the southwest with a dominant speed ranging 
from 3.0 to 4.0 m / s. The time for USV data collection was right at low 
tide with a drop in sea level reaching 1 m. The USV's performance is stable 
enough in the sea conditions which are quite bumpy. The results of this 
research indicate that the USV has a good performance and has a high 
degree of accuracy in following the waypoints that have been prepared so 
that it is possible to collect data in the water.
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ABSTRACT. Characterization of each underwater object has its own 
challenges, especially for small objects. The process of quantifying 
acoustic signals for these small objects can be done using high-frequency 
hydroacoustic instruments such as an acoustic Doppler current profiler 
combined with artificial intelligence. This paper presents a artificial 
neural network (ANN) methodology for the classification of object in 
water column from acoustic and environmental data. In particular, the 
methodology was tuned for the recognition of suspended sediments 
and zooplankton. Suspended sediment concentration and zooplankton 
abundance features, extracted from ADCP acoustic data, are used as input 
in backpropagation method, together with other environmental data 
such as effects of tides, currents and vertical velocity. The classifier uses 
an optimal number of neurons in the hidden layer, and a feature selection 
strategy based on a genetic algorithm. The ANN method was also used 
to estimate the suspended sediment concentration at a later date. This 
study provides new implications for the detection and quantification of 
suspended sediment and zooplankton using the ADCP instrument. The 
proposed methodology permitted us to identify the objects with an 
accuracy of more than 95%.
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ABSTRACT. Mubut Island is one of the islands in Kepulauan Riau Province 
which is utilized as a tourist attraction. To get to Mubut Island the ship is 
used from Sembulang Island through Sembulang Waters. The knowledge 
about the profile of the seabed in Sembulang waters is required to support 
the information of shipping safety. Side Scan Sonar instrument is used 
because it can identify the target object type, the topography, and the 
waters bottom contour condition in two-dimensional simultaneously. 
The purpose of this research is to create the seabed profile of shipping 
lane in Sembulang Island to help the party in the making of shipping lane 
map or developing activities around Sembulang waters. Side Scan Sonar 
C-MAX CM2 is used to obtain the data in parallel route. Post processing is 
using SonarWiz 7. The results indicate that in Sembulang waters there is 
continental shelf with the highest depth is 20 meters and the shallow area 
is 5 meters depth.
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ABSTRACT. Seagrass is a Habitat for many marine organisms namely 
marine mammals, sea turtles, Fishes, also Marine Invertebrates such as 
squids, snails, clamps and many others.  Observation of those organisms 
using Echosounder is tricky due to shallow water. Researchers try to 
sound acoustically the area only during the high tide and also to face 
the transducer not straight downward looking, but change it a little bit 
to one side to have an oblique view.  Seagrass observation in Malang 
Rapat Bintan Island Indonesia had been conducted in three stations using 
Single Beam Portable Echosounder SIMRAD EK15, with various degree of 
transducer mounting began from 0o (direct downward facing) up to 75o 
with a step of 15o.   The aim of this research was to know the best slant 
angle of transducer to observe the Seagrass dominated by the species 
of Enhalus acoroides in Malang Rapat Bintan Island area.  Based on the 
research, it was known that the sounding were influenced by side lobes 
and Seagrass abundance.  Through this research, it is also known that the 
best slant angle of the transducer was at 5.5o.  Some researches following 
this research should be conducted specifically the influence of the height 
of Segrass; Species of the Seagrass; Type of the Bottom or sediments and 
the deep of the waters or tidal condition during the measurement.
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ABSTRACT. Marine microbes offer a significant source for biodiscovery 
due to their rich biodiversity and genetic capacity. Particularly, microbial 
pigments of marine origin are getting more attention in current research 
due to their widely perceived application as natural food colorants, 
antioxidant, antimicrobial, and many more. In the past five years, our 
research group has successfully characterised various bioactive pigments 
isolated from marine bacteria, including Erythrobacter flavus strain KJ5 that 
produces unique sulphur-containing carotenoids, Pseudoalteromonas 
rubra strain PS1 and SB14 that contain antimicrobial prodiginine, and 
Seonamhaeicola algicola strain CCI for high content of zeaxanthin. This 
paper describes the challenges we encountered in conducting research in 
exploring bioactive pigments especially with focus on carotenoid research, 
reviewed critically on strategy we developed for isolation of isolate as well 
as identification and elucidation of the pigments, and consideration for 
future research. 
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ABSTRACT. Indonesia has the largest mangrove area in the world 
with 22.6% of the global mangrove proportion. The area has declined 
significantly in the last two decades due to aquaculture and oil palm. 
Degradation of mangrove quality is considered to deliver a negative impact 
for adjacent communities in small islands. Monitoring for mangrove 
healthiness in a small island was conducted during Nusa Manggala 
Expedition in 2018. This study was aimed to analyze mangrove community 
structure and healthiness during spatial-temporal investigation in Liki 
island, Papua. Field data were collected from 10m-x-10m quadratic plots 
which were distributed following stratified purposive sampling method. 
Spatial and temporal was implemented using Sentinel 2 imagery on this 
area from 2016 to 2021. The result of this field study had considered 
that mangrove in Liki island was in moderate healthiness since the MHI 
value was between 33.33% - 66.67%. It was supported by remote sensing 
analysis in 2018 which showed that the moderate MHI area was dominant 
by approximately 42% compared to the excellent area in about 33%. 
Liki’s mangrove had experienced a declining trend of excellent category 
from 2016 and reached the lowest area of its category in 2018. In the last 
four-year observation, excellent areas gradually increased which was 
covering 57.68% of forest MHI. The elevating trend of the excellent area 
was followed by the decreasing area of poor and moderate categories 
which were about 11% and 30%, respectively. The dynamic of mangrove 
healthiness on this island tended to be delivered by natural events.
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ABSTRACT. This study aims to analyze the morphological meaning of the 
carapace of sea turtles and tortoises with an Islamic approach in the Covid 
pandemic situation and the economic crisis. The object of this research is 
sea turtles and tortoises and the Quran. This animal has a house on its body 
that is very easy to recognize because it has a distinctive body shape. The 
methodology used is reflexivity and similarity. The results obtained are 
that the turtle's carapace which has skates of 3 and 1.9 reflects the Islamic 
value in the Hahslm number 472319. Meanwhile, the marginal have skates 
of 24 and 1 nuchal, so it has 7 digits where 2+4+1=7. The tortoise itself is 
part of the evolution of the 4 pieces of knowledge in the first knowledge. 
Where Allah as the creator of all living things about 250 million years ago 
gave rise to dinosaurs and turtles that kept the meaning of the Qur'an in 
them. COVID-19 has become an epidemiological and economic Global 
Pandemic. The pandemic has behaved as a systemic shock of aggregate 
supply and demand at the macroeconomic level, which together has an 
impact on a recession or level of economic activity.
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ABSTRACT. Banggai cardinalfish Pterapogon kauderni is known as an 
endemic apogonid fish from Banggai Islands, Central Sulawesi, where it 
was discovered in strong association with black sea urchin (Diadema spp.). 
In addition, these fish are also found to be symbiotic with sea anemones, 
hard coral branching, mushroom coral, soft coral, seagrass and mangrove 
roots to get protection from predators. Juveniles of Banggai cardinalfish 
generally choose sea anemones or mushroom corals as microhabitats. If 
there are no sea anemones or mushroom coral Heliofungia actiniformis, 
it will look for other similar biota. Observations on Banggai cardinalfish 
population were carried out in Luwuk waters, Banggai Regency to prove 
this phenomenon. The result shows a new host record that Banggai 
cardinalfish, especially juvenile stage, chose Upside-down jellyfish 
Cassiopea andromeda as a microhabitat. A more comprehensive study, 
both the coverage area and the representation of each season, to get a 
clearer conception of the association between Banggai cardinalfish and 
jellyfish. 
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ABSTRACT. Although gelatinous zooplankton are widely distributed in 
many ocean ecosystems, they have been understudied due to their fra-
gility nature, difficulties to sample or handle and a lack of expertise. This 
study gives an insight of the distribution and diversity of gelatinous spe-
cies in the Southern South China Sea. Species composition, distribution 
and abundance of gelatinous zooplankton were investigated along the 
East Coast of Peninsular Malaysia in August 2016. A total of 37 species 
were identified in the study area: seven medusae, six siphonophores, 
four appendicularians, six chaetognaths, six salps, four doliolids and four 
pteropods. Appendicularia with 201 ind/m³ was found to be the most 
dominant taxa recorded, followed by chaetognaths with 197 ind/m³. 
Scyphomedusae were the least represented group in the study with an 
abundance of 8 ind/m³. Stations that are near to the inshore region show 
higher abundance and diversity of gelatinous zooplankton compared to 
offshore region. The evenness index between stations revealed that the 
gelatinous zooplankton were evenly distributed. According to Principal 
Component Analysis (PCA), the diversity and distribution of gelatinous 
zooplankton are driven by depth and temperature.
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ABSTRACT. Environmental DNA is a powerful method for exposing 
marine organisms to sea waters. Furthermore, many marine species 
are difficult to determine in sea waters because of their rare existence 
based on the visual census. In this study, we implemented environmental 
DNA in Indonesia to investigate endangered species of narrow sawfish 
Anoxypristis cuspidata. Environmental DNA 4 L seawater samples were 
collected at 6 locations near coral reefs and filtered at 0.4 μm. DNA was 
extracted from the filter then PCR amplification was performed using 
the cytochrome c oxidase subunit I (COI) primer for DNA amplification 
then sequenced and analyzed by Next Generation Sequencing. The 
findings revealed that narrow sawfish exist in Indonesian waters, and it 
also simultaneously showed that environmental DNA could detect rare 
species.  The environmental DNA approach to identifying narrow sawfish 
can provide reliable results and can be used as a survey tool to protect of 
endangered threatened and protected (ETP) species.
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ABSTRACT. Blue swimming crab (Portunus pelagicus) fisheries sometimes 
does not pay attention to the environment. Coral reef as one of the blue 
swimming crab habitats can be affected by inappropriate blue swimming 
crab fisheries activities. This study aims to determine the effect of blue 
swimming crab fisheries on coral health in Mandangin Island. Data 
collection points are determined based on the results of interviews by 
participatory mapping. Water quality data collection includes visibility, 
temperature, salinity, pH, DO, current velocity. Collecting coral reef data 
using Line Intercept Transect (LIT). Collecting data on reef fish using 
Underwater Visual Census (UVC). The Further analysis used a coral health 
index which was determined based on the relevance between benthic 
components and fish components. The average of Mandangin Island's 
water quality is in accordance with the quality standards of the Minister of 
Environment Decree No.51 of 2004. Hard coral cover and fish biomass are 
classified as low, but the value of resilience is high. The coral reef health 
index value on Mandangin Island is 3. The catchment area of the blue 
swimming crab does not have a significant effect on the health condition 
of the Mandangin Island coral.
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ABSTRACT. Increasing demand for marine resources, such as sea 
cucumber, have led to widespread interest in their conservation, one of 
which is sea ranching. This study sought to identify habitat suitability for 
sea cucumber Holothuria scabra ranching. Proposed location was Sintok 
Island, one small unhabitated island part of Karimunjawa Archipelagos. 
The HSI (Habitat Suitability Index) model was used to identify potential 
sites for sea cucumber ranching.  Twelve habitat factors were used as input 
variables for the HSI model: sediment classification, water temperature, 
salinity, pH, dissolved oxygen, depth, transparency, current, depth, 
organic matter and chlorophyll-a of the sediment, seagrass density, and 
tide. The weighting of each habitat factor was defined through the Delphi 
method. Sediment classification and seagrass density were the most and 
less important condition affecting the HSI of H. scabra in the different 
study areas with weighing index of 0.2191 and 0.015 respectively. The HSI 
of Southern Station (Station 1) was relatively low (0.79-0.81), meaning the 
site was not suitable for sea ranching of H. scabra. In contrast, western 
(Station 2) and northern part (Station 3) of Sintok Island, were preferable 
sites, suitable as habitats for restoration efforts in sea ranching.
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ABSTRACT. Soft-bottom habitat includes sediments that range in size 
from clay to silt, and sand. Mud ussually refers to clay and silt together. All 
of these particles can readily be moved by tidal currents. Wulan estuary 
located in Demak Regency of Central Java, was well known of experiencing 
high sedimentation which built a delta (named as Delta Wulan). Most of 
the soft sediment in the estuary is fine material. Though tidal activity, the 
sediment was sinked and form as a habitat for many macrozoobenthos, 
one of which was sea cucumber. The objectives of the research was to 
identify the species of sea cucumber in soft-bottom of Wulan estuary. 
Collection of sea cucumber specimens was done using a dredge. A total 
of 132 specimens were collected, examined and identified through their 
morpholological characters.  The holothuroids found in soft-bottom of 
Wulan estuary represent five genera (Acaudina, Paracaudina, Colochirus, 
Phyllophorus, Holothuria) in four families (Caudinidae, Cucumariidae, 
Phyllophoridae, and Holothuriidae) belonging to three orders (Molpadida, 
Dendrochirotida and Aspidochirotida). The species were Acaudina sp., 
A. molpadioides, Paracaudina sp., Paracaudina chilensis, P. australis, 
Colochirus quadrangularis, Phyllophorus spiculata and Holothuria cf. 
impatiens.  A. molpadioides presented as the most frequent found sea 
cucumber, it might be related to the substrates. 
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ABSTRACT. Sabira Island is an island that has a coral reef ecosystem with 
a high level of diversity. The condition of the coral reef ecosystem affects 
the community structure of the reef fish there. Reef fish are fish that part 
or all of their life cycle is in coral reef areas. This study aims to determine 
the community structure of the reef fish on Sabira Island. The research 
was conducted in August 2019 on Sabira Island, Kepualauan Seribu 
Regency, DKI Jakarta Province. Observations of reef fish were carried out 
using the Underwater Visual Census (UVCs) method at four observation 
stations. There were 47 species of reef fish found on Sabira Island from 
12 families, they were Acanthutidae (one species), Apogonidae (one 
species), Caesionidae (three species), Chaetodontidae (five species), 
Labridae (nine species), Lutjanidae (four species), Nemipteridae (three 
species), Phemperididae (one species), Pomacentridae (13 species), 
Scaridae (four species), Serranidae (two species), and Zanclidae (one 
species). The total reef fish found were 1315 individuals, consisting of 79 
individual indicator fish, 417 individual target fish, and 819 individual major 
fish. The Pomacentridae family was the most common reef fish found on 
Sabira Island. The highest diversity index value on Sabira Island was found 
at the South Station with a diversity index value of 2.39 and the lowest 
diversity index was found at the Northwest Station with a value of 1.91. 
Based on the community structure index at the four observation stations, 
the condition of the reef fish community on Sabira Island was unstable to 
stable condition with moderate diversity and low dominance index values.
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ABSTRACT. Plankton is free-floating organisms that live, grow, and 
moves along with the ocean currents. This free-floating group consist of 
bacteria, phytoplankton, zooplankton, and larval stages of many marine 
organisms. Plankton plays important roles as the primary producers, link 
to energy transfer, and a factor that regulate the biogeochemical cycles 
in the ocean such as carbon and silicate cycles. Indonesia, with almost 
60% of the region is covered by the ocean, harbour a wide variety of 
unique plankton species. However, one of the issues in the plankton study 
is the lack of a fast and accurate method for identifying and classifying 
the plankton type. Thus, the computer vision methods on microscopic 
images were proposed to deal with the problem. The classification 
follows two main steps, detecting plankton location and followed by 
plankton differentiation. The segmentation algorithm is required to limit 
the determination area. The study presents segmentation methods on 
fifteen plankton types. The U-Net based architecture was implemented to 
segment the plankton texture from the other objects. The segmentation 
result was also compared with the manual assessment to compute the 
performance parameters. The accuracy, 0.970±0.025, gives the highest 
value whereas the smallest value is found in the precision parameter, 
0.761±0.156.
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ABSTRACT. This research analyzed the type and abundance of microplastic 
in digestive tracts and respiratory organs of Scylla serrata (Forsskal, 1775). 
Sample was collected from Traditional Market in six districts at the coastal 
of Riau Province, thus are Rokan Hilir, Dumai, Bengkalis, Siak, Meranti 
Island, and Indragiri Hilir. From each district, one male and one female 
of Scylla serrata was taken. The digestive tracts and respiratory organs 
was isolated with 70% alcohol, then destructed with HNO3 65% and 
mixed into the concentrated NaCl solution. Microplastic particle counted 
under a light microscope with three times repetition. Overall results 
showed microplastic abundance of Scylla serrata in Traditional Market 
in the Coastal of Riau Province was 7153.3 ± 357.7 particles/individuals 
(respiratory organs) and 6873.3 ± 343.7 particles/individuals (digestive 
tracts). Respiratory organs of Scylla serrata at Bengkalis Distric has 
highest microplastic abundance (840 ± 42 particles/individuals). Fibers is 
the type of microplastics that was most commonly found in the sample 
of Scylla serrata. Thus, MPs pollution and its effects need more research, 
risk assessment and adoption of measures to minimize human exposure 
to these particles. 
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ABSTRACT. Komodo National Park is one of the favorite destinations 
for both domestic and international marine tourism. Marine tourism 
activities had caused environmental changes and impact on fisheries and 
marine resources. Macroalgae was also affected by the environmental 
changes, so management of macroalgae was required. Ecological data of 
macroalgae can be used as baseline data for coastal area management. 
The aims of the study were to find out the life form, species composition, 
spatial distribution and ecological aspects of macroalgae assemblages in 
Komodo National Park waters. The study was conducted in September 
2013, in eight locations, namely Setuga, Komodo Karang Makasar, Padar 
Kecil, Padar, Papagarang, Mangaitan, and Muntia island. Macroalgae 
samples were collected by the quadratic transect method. The data 
analyzed were Sorensen similarity. A total of 42 species of macroalgae 
were recorded consisting of three Phyllum: Chlorophyta (19 species), 
Ochrophyta (8 species) and Rhodophyta (15 species). Epilithic was the 
dominant life form of macroalgae. In general, macroalgae can be stably 
attached to hard substrates. The highest macroalgae diversity was 
found on Mangaitan Island (22 species). Halimeda and Amphiroa were 
macroalgae that can be found in almost all locations. Setuga Island 
had similar macroalgae with both Mangaitan and Muntia islands. The 
differences in the number of macroalgae species were influenced by 
environmental pressure, topography and substrate profile. Management 
of macroalgae resources is needed to maintain the sustainability of the 
macroalgae ecosystem.
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ABSTRACT. The first tragedy of algal bloom in Lampung Bay was 
reported in 1991, where the mass mortality of cultivated shrimp died in the 
brackish water ponds due to Trichodesmium bloom. After this incident, 
the phenomenon reoccurs in the following year continuously.  Around 
nine species bloom makers in this bay, namely Pyrodinium, Noctiluca, 
Phaeocystis, Dinophysis, Trichodesmium, Ceratium, Prorocentrum, 
Pseudonitzhia, and Cochlodinium. The most frequent causative species, 
such as green Noctiluca and Trichodesmium, co-occurring during bloom, 
caused fish mortalities in the floating nets. Two species are known as the 
most potentially harmful species, such as Pyrodinium and Cochlodinium. 
The toxic species Pyrodinium was identified in 2002 and occurred in a high 
number unexpectedly. Cochlodinium, also poisonous, appear for the first 
time at the end of 2012, and since then, the bloom occurs in the following 
year. The outbreak of Cochlodinium still appeared in 2017 and 2018, but 
there was no fish-killing occurred. Most phytoplankton blooms events 
occur at specific locations, such as at fish farming floating nets located 
along the west side of the bay, next to Hurun Cove. The study results 
showed a correlation of bloom events with anthropogenic activities, 
leading to nutrient enrichment as the driving factor. 
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ABSTRACT. Phyllidiella pustulosa are brightly colored gastropod mollusks, 
frequently found in coral reefs of the tropical Indo-Pacific. Phyllidiella 
pustulosa are distributed in Indonesia, such as Seribu Island, North 
Sulawesi, West Papua, and Halmahera. Based on genetic characteristics, 
the difference between species can be identified. In this paper we would 
like to provide molecular analysis of the phylogenetic relationship among 
nudibranchs from Indonesian waters. Identification is done by measuring 
genetic distance between species. The phylogenetic tree reconstruction 
was made with neighbor-joining and maximum likelihood method using 
the Kimura 2-parameter model with 1000 times bootstrap. There are 46 
DNA Sequence that collected from 4 different regions from Seribu Island, 
Halmahera, North Sulawesi, and West Papua. The genetic distance 
of West Papua and Halmahera has the smallest value among other 
populations is between 0.0051 - 1.4629 compared to the population in 
Halmahera. The phylogenetic tree also shows populations from West 
Papua and Halmahera are on the same lineage which indicates that the 
population in West Papua has the closest relation. This happens because 
North Sulawesi, Halmahera, and West Papua are close together allowing 
for genetic mixing, while the Seribu Islands are located far from the other 
three.
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ABSTRACT. Population genetics from biology field studies the genetic 
variation within a population. Genetic data is used as conservation 
management to maintain the existence of population through 
identification information on phylogeny tree reconstruction, genetic 
distance, genetic structure and haplotype connectivity. The genetic data 
sample of Siganus canaliculatus comes from primary data in Indonesian 
waters and secondary data in Indonesia, China and Bangladesh which is 
accessed from the BOLD SYSTEM database. The study aims to determine 
the kinship of Siganus canaliculatus through genetic analysis in Indonesia, 
China and Bangladesh. The results of the analysis show that the genetic 
distance of Baronang Fish is closely related, between China-Bangladesh by 
0.0534 and between Indonesia-Bangladesh by 0.8212. Reconstruction of 
the phylogeny tree at maximum likelihood shows convergence in the same 
clade, indicating that the samples are the same species and neighboring 
merging indicates that species from Ambon, Bali and Lombok have the 
same clade. While the Bangladesh sample has the farthest distance with 
different clades. Genetic structure and genetic diversity show that the 
species Siganus canaliculatus in Bangladesh, China and Indonesia have 
similar DNA structures. Haplotype connectivity in Siganus canaliculatus 
species group has similarities between haplotypes in Bangladesh, China 
and Indonesia.
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ABSTRACT. Bioprospection comes from the word bio which means life 
and prospecting which means having potential. Bioprospection can be 
defined as a study of biological resources that have the potential as raw 
materials for medicines, supplements, cosmetics, to improve the quality 
of products such as paint and food. This study aims to review the results of 
the bioprospection study of marine organisms and gap analysis for future 
research needs or challenges. A total of 84 references were collected, of 
which 50 were from Indonesia. The analysis was carried out quantitatively 
and qualitatively. The bioactive compounds produced are antioxidants, 
antibacterial, anticancer, antimicrobial, anti-fouling, antifungal, and anti-
tumor compounds. Potential marine plants are mangroves, seagrasses, 
macroalgae and microalgae, while other organisms consist of soft 
corals, molluscs, echinoderms, gastropods, cnidarians, sponges, fungi, 
and bacteria. Most of the papers only cover the identification stage of 
the active compound, and some are focused on product development. 
There are very few studies on prospects for commercialization and mass 
production. The problem to achieve mass production is due to the lack of 
collaborative research of various disciplines. Future research challenges 
need to develop a transdisciplinary approach in the development of 
bioprospection research, so that integrated research can be studied from 
upstream to downstream starting from the potential identification of 
bioactive ingredients, product development, studies on the availability of 
raw materials for mass production, commercialization and marketing.
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ABSTRACT. High rugosity of the coral reef could increase the reef fish 
diversity within the ecosystems. CCMRS-IPB conducted coral reef 
rehabilitation at damaged coral reefs around Nyamuk Island. Those 
artificial reef buildings for the rehabilitation gave shelter spaces for reef 
fish. This research aims to calculate the effect of coral reef-building, which 
enhances rugosity to the reef fish diversity around the rehabilitation sites. 
The study was conducted on Nyamuk Island in the Anambas Islands Reef 
fish were sampled annually from 2014 to 2019 using the underwater visual 
census method. The Diversity index and non-Metric Multidimensional 
Scaling (nMDS) were built to discover reef fish diversity, and reef fish 
species were affected the most. Yearly data shows an escalation number 
of reef fish abundance and species richness at the end of 2019. The 
major reef fish group is found to have constant diversity throughout the 
year compared to other functional groups. Every reef fish trophic group 
experienced derivation in 2016 and 2017, caused mainly by the reef 
fish’s adaptation. The target reef fish group came to this rehabilitation 
ecosystem primarily attracted by food items availability. There is a shift 
in the reef fish diversity from the early year to the project end. Generally, 
major reef fish groups will be refuged first around the rehabilitation sites, 
especially for territorial types. Target fish groups from herbivorous and 
carnivorous types will mostly come along after their food availability and 
location to get around on the rehabilitation sites.
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ABSTRACT. Manta alfredi is a highly vulnerable species from family 
Mobulidae and in Indonesian seas. However, the population connectivity, 
which is important for its management and conservation, was poorly 
known. This study was conducted to investigate genetic structure and 
the genetic diversity of M. alfredi between three important populations 
in Indonesia (Raja Ampat-RAM, Komodo Island-KOM and Nusa Penida-
NPN) based on 614-bp of mtDNA. A total of 72 tissue samples was 
collected during expeditions between April and December 2016. The 
tissue samples were collected using biopsy. The highest haplotype 
diversity and nucleotide diversity were observed from Komodo Island, 
and the lowest from Raja Ampat and Nusa Penida. Between populations, 
low and non-significant genetic differentiation was revealed. The genetic 
variation values from overall population showed a higher difference within 
population. The phylogenetic reconstruction and haplotype network 
showed into two groups and illustrate a mixing of individuals of M. alfredi 
from three populations across Indonesian seas. This low genetic diversity 
makes M. alfredi vulnerable to environmental change.
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ABSTRACT. Coral disease is one of the causes of the decline in the 
condition of coral reef ecosystems. This study aims to measure coral health 
based on the abundance and prevalence of coral health categories. The 
research was conducted in the Pari Island Cluster, Seribu Islands at four 
stations. The Belt Transect method with a size of 2 x 100 meters was used 
to calculate coral health and a 30 meter Line Intercept Transect (LIT) with 
three replications to determine substrate cover. The condition of coral 
reefs can be categorized as moderate to good based on this percentage 
value. The results of the study found five genera from the Fungiidae family, 
namely Fungia, Ctenactis, Herpolitha, Heliofungia, and Sandalolitha. The 
most commonly found genus is the genus Fungia. The health condition 
of Fungiidae corals in Pari Island is divided into two categories, namely 
35% healthy and 65% unhealthy consisting of changes in tissue color - 
white (coral bleaching), changes in tissue color - not white (yellow band 
disease), and compromised health (damage by sedimentation). Yellow 
band disease is only found in the genus Fungia and is not found in other 
genera.
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ABSTRACT. The study was conducted describe species based on 
morphological and molecular characters. The pygmy seahorse in 
Panggang Island in Seribu Islands was firstly discovered in October 2011. 
The species was allegedly Hippocampus denise (Family: Syngnathidae) by 
Lourie and Randall which published in 2003. The high similarity is based 
on small morphometric, warna jingga, and its association with seafan 
Annella. Their habitat is fairly shallow at a depth between 13-24 meter, 
as a comparison with their sister species observed in Bali, Nusa Tenggara, 
and Sulawesi. A total of three specimen of pygmy seahorse was measured 
and comparing them with published data of Lourie and Randall in 2003. 
Genomic DNA from Hippocampus denise was extracted and sequenced, 
and genetic identification of samples was performed using the Basic Local 
Assignment Search Tool GenBank. 
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