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Abstract

Western equatorial Pacific is a confluence region of the water mass from the northern hemisphere
and the southern hemisphere. One of the interesting phenomena in this region is Halmahera Eddy.
The purpose of this research is to investigate the seasonal variability of the Halmahera Eddy on
several depths and its relation to the primary productivity using sea surface temperature and
chlorophyll-a parameters. In addition, this research also investigates the influence of the surface
currents of the Halmahera Eddy to the thermocline layer . The results show that the Halmahera
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Eddy on the surface is affected by several currents in the waters of the Western Pacific Ocean and the
monsoon system that is strengthened in the East Monsoon-Transition Il (June-October), while
weakened by the end of Transition II-West monsoon (November-February), Current Depth of
Halmahera Eddy pattern strengthening, weakening, shifting every seasons and the currents weaker
along with increasing depth. The primary productivity is identified by chlorophyll-a (0.1-0.15 mg/m?3)
and warm pool (28-31°C) in Halmahera sea. Halmahera Eddy also can suppress the thermocline
layer . © Published under licence by IOP Publishing Ltd.
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PREFACE

On behalf of the Organizing Committee, I would like to extend our warmest regards to all
participants of the International Conference on Tropical and Coastal Region Eco-Development
(ICTCRED) 2019. This annual conference is the fifth event at Semarang, Central Java, Indonesia
that is organized by the Faculty of Fisheries, Universitas Diponegoro. This year we brought an
essential global topic the Integrated Coastal Zone Management for Sustainable Development.
The conference aims to provide a forum to exchange ideas and their current achievements for
researchers, academicians, professionals, and industries to expose and exchange innovative
ideas, methods, and experiences in the areas related to tropical life sciences and coastal
development.

We have accepted 156 abstracts for oral and poster presentations coming from different
universities and research centers from many countries, which were consisted of 13 big interests.
Besides, we have cordially invited five highly respected researchers as keynote speakers with
different fields to share their knowledge and expertise. I am grateful for each one of them for
setting aside their valuable time to participate in this conference.

The committee extent very kind thank all participants for the success of the conference. They
were Rector of Universitas Diponegoro, Dean of Faculty of Fisheries and Marine Science, the
keynote speakers. 1 also would like to acknowledge the Institute of Physics (IOP) for the
collaboration in publishing the conference proceedings, our sponsors the Bionesia, Faculty of
Law, Universitas Diponegoro, COREM Undip, and Deltares.

Finally, we proudly present some seclected papers in IOP Conference Series: Earth and
Environmental Science. I do hope that the 5th ICTCRED 2019 event brings a fruitful knowledge
and be a memorable event not only from the scientific perspective but also in the joy of meeting
with other scientists for mutual collaboration.
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Serious gaming for port development as a learning tool: a case
study of port constructor

A D Ningrum' and M Van Schuylenburg'?

'THE Delft Institute for Water Education, Delft, The Netherlands
2Port of Rotterdam, Rotterdam, The Netherlands
adningrum@gmail.com; m.schuylenburg@portofrotterdam.com

Abstract. Ports play an essential role in nation’s economic growth by fostering trade and
development. Making a master plan for port development includes several actions that need to
be taken before a final master plan is decided. Implementing such actions in a real situation as a
try out for port development will result in time and financial loss, not to mention the effect to the
environment and availability of space. Port Constructor is introduced last year as the newest tool
to simulate all the planning and development process of a port and see the result of every action
in relatively short time. Port Constructor is a serious game, it looks like a game, but it also has a
learning objective that needs to be achieved. The primary function of this game is that players
can take several actions, undertake tasks, and experience situations which would be impossible
to be tried in a real life situation. In addition, Port Constructor allows players to have a position
as a port planner and developer, which may not be possible in reality, and experience a real
situation within a short period of time. By developing their own port scenario (or real-port
scenario) in the Port Constructor, the player will have a real experience as a port planner. This
study was conducted to assess the Port Constructor game as a learning tool in port planning and
development both for student and more experienced port developers. Furthermore, this study
also provides a way of developing scenarios inside the Port Constructor game as well as ensuring
that the aim of this game can be achieved by doing a game session together with students and
professionals participants. The game sessions were held to prove the playability of the game as
a single-player and multi-player game. Resulting in a better outcome when the game played as a
multi-player game because players can have a discussion before deciding the next actions that
they will take. Examples of several port layouts are provided to prove the flexibility of this game
that can be used to accommodate uncertainty of port development when using in the future. In
conclusion, developers believe that Port Constructor can be a useful instrument for the learning
process of people at the educational level as well as for port developers on their port planning
course and project.

1. Introduction

1.1. General Background

During recent years, the expansion of global trade has led to an increase of vessel sizes, and the demand
to build new port infrastructure or manage existing facilities that will reflect on growing wealth
worldwide. Usually, an extension of a new port only focuses on increasing the capacity of an existing
port (Schipper et al., 2015). Planning a port is a multidisciplinary work supported by various fields of
expertise, such as oceanographer, safety and logistic, shipping, economic, and nautical engineering
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