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Introduction

This is the first report of LabMath-Indonesia.

It covers a period of 19 months since the foundation at 1°** June 2005 by Andonowati and
E. (Brenny) van Groesen.

Next reports will be yearly, covering the previous calendar year.

In this first report we describe the aims and activities in a rather detailed way to make
the mission and ambitions clear.
The mission and ambition of LMI are shortly described as follows.

Mission
LabMath-Indonesia is an independent non-commercial research institute aimed to
facilitate the execution of scientific research and to disseminate the results to
the community. In order to achieve the aim, LMI advocates and stimulates the
use of mathematical modelling and simulation in various disciplines for real-life
problems of any kind.

Ambition
In order to fulfil the mission, LMI organises various activities that can be divided
into the LMI-Programme, LMI-Research and LMI-Residency.
Besides that, LMI has facilities that support the activities and that can be used on
a shared basis.
All the activities will stimulate in their specific way the use of modern modelling &
simulation methods. Although mathematical methodology and reasoning are the
backbone, the aim is to disseminate the methods and results to students, researchers and
practitioners from many disciplines. For the execution of the activities, close relations
and collaboration with national and international scientists and practitioners are vital.

LabMath-Indonesia executes the activities as part of the foundation Yayasan AB, founded
1 June 2005 by Dr. B. Kartasasmita and Prof.dr. E. van Groesen, officially recognised and
registered by the Ministry of Justice of the Republic of Indonesia, (Menteri Hukum dan
Hak Asasi Manusia Republik Indonesia) under number C-85.HT.01.02.TH2006, Dated 9
January 2006.

This report gives account of the activities that are executed in the reporting period to
fulfil the mission and to show the results of the ambition.
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I.  LMI-Programme

The LMI-Programme consists of courses of various character that are organised on a
regular basis and of conferences and symposia. The topic and targeted participants
will vary depending on the activity.

The LMI-Programme contributes to the mission in terms of Human Resource
development, since a primary aim of most course and conference activities are to
select and further develop bright young people, providing the ‘brainware’ for future
Indonesian research activities.

Advanced Courses (typically of one week duration) deal with the introduction of a
specific topic at an MSc- level in the basic or natural sciences, engineering and alike.

Research Work Shops consist of one (advanced) course week, followed by one
project week in which participants execute in the spirit of research training one of a
number of projects in a small group. Best performers are awarded with continued
activities and coaching for further personal development.

National and international lecturers will design the contents of the Courses and
Research Work Shops, taking into account a diverse disciplinary background of
targeted participants.

Short courses will introduce a specific technique or software package.
Training courses can be designed in various areas, tailor made depending on demand.

National or International conferences and symposia give opportunities to discuss
scientific progress in a certain field and to support the creation of linkages between
people and institutions.

Course letters that show the beauty and power of mathematical reasoning and
modelling are designed and distributed freely to secondary schools through the
Buletin Pemodelan Matematika.

In the reporting period the following activities were initiated and designed by LMI,
and organised and executed together with others.

I.1.  Advanced Course - Workshop

23 - 27 January 2006, 1 week Workshop (SRO: GeoMath)

Tsunami modelling and development of a new Variational Boussinesq Code.

This is an activity in the KNAW-Mobility Programme between two Indonesian and one
Dutch university (see Annex 1.1.2).

Except for the scientist directly involved in the KNAW-project (Dr. Nining N. Sarih and
Dr. Andonowati ITB, Dr. M. Nurhuda and Dr. A. Suryanto UNIBRAW, Prof. Van Groesen
en Ir. G. Klopman UTwente) the workshop was open for a limited number of
participants; in total 22 people participated from 10 different institutions. See Annex
| for the announcement.
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1.2.

1.3.

Research Work Shop

18-27 July 2006, 2 Week Research Workshop (SRO: GeoMath)

Math & Numerical Modelling of Geophysical flows.

This RWS was executed in collaboration with P2MS-ITB and with the universities of the
lecturers: Dr. O. Bokhove and Prof. Van Groesen (UTwente, Neth), and Dr. D.
Wirosoetisno (Durham, UK).

In total there were 19 participants from 9 different institutions; 5 participants were
selected for awards. See Annex | for the announcement.

Symposium

10 August 2006, 1 Day Symposium (SRO: GeoMath)

Tsunami modelling and Simulations.

The Symposium, in collaboration with P2MS-ITB, consisted of 9 invited lectures and
was attended by 32 participants from 9 different institutions. See Annex | for the
announcement.

Buletin Pemodelan Matematika

LabMath-Indonesia wants to promote the application and show the usefulness of
mathematical modelling to a large audience, and some of the activities are directed
towards secondary schools.

As a first initiative it has been tried to publish an Indonesian version of the Dutch
‘Zebra Boekjes’. Unfortunately, the price requested by the Dutch editor was too high
to make this possible.

As an alternative the initiative was taken to design ‘Course Letters’ (Lesbrieven), to
be distributed as major part in a newly established ‘Buletin Pemodelan Matematika’.
In this reporting period, four bulletins have been prepared and distributed. (See
website for information and copies of the bulletin). Some of the material is also used
for secondary school activities (design of new curriculum course ‘Wiskunde D’) in The
Netherlands.

In the table below, the main information is collected; see Annex Il for the first
number of the Buletin.
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Buletin Pemodelan Matematika

Number and | Volume 1, No 1, September 2005,
title of Wind waves and Tsunamis | by G. Jeurnink & E. van Groesen, UTwente
math-topic | \/olyme 1, No 2, January 2006,
:n course Coding theory: the mathematics of error correcting by D. H. Ster,
etter’. .

TU/Eindhoven

Volume 1, No 3, June 2006,

Wind waves and Tsunamis Il by Dr. G. Jeurnink & E. van Groesen

Volume 1, No 4, September 2006,

Coding theory: the mathematics of error correcting (cont’d) by D. H. Ster
Short Bulletin for secondary schools, containing ‘Lesbrief’/ *‘Course Letter’ with the
description | topics mentioned above. The bulletin is distributed freely.
Funding Yayasan AB
Period Started September 2005 - continued
Participating | Collaboration with AAMP-UTwente, various authors in Indonesia and Netherlands
groups
Editorial Dr. Rinovia Simanjuntak (ITB),
Board Dr. Jeurnink (UTwente),

Dr. Wono Setyabudhi (ITB),

Dr. Andonowati (LMI),

Prof. dr. E. van Groesen (LMI).

I.5. Other activities

Some other activities in which staff from LMI was actively involved are listed below.

ICAMO5

Staff of LabMath-Indonesia was involved in the design, organisation and execution of
the International Conference on Applied Mathematics, ICAM2005. The meeting took
place 21 - 26 August 2005 in Bandung, in Aula Timur at campus of ITB.

The meeting attracted almost 230 participants who contributed to the scientific part
with more than 160 presentations and contributions to the proceedings. Included are
15 invited lecturers from 10 different countries.

Aceh

After the disastrous earthquake and tsunami, various contacts with (the university
UNSYIAH in) Aceh has been developed to see if practical support could be given.
During ICAM2005 a declaration of support was signed in the presence of the rectors of
ITB and UNSYIAH. Besides that, a group of representatives from science and arts has
been formed and developed a layout of a Aceh Heritage Tsunami Estate (AHTE),
including a museum with components of a science museum and a ‘heritage’ museum
to combine remembrance and information about tsunami disasters and original Aceh
culture. Besides that, the estate should contain research institutes that concentrate
on the natural resources of the region. Much effort has been put to realise the estate;
financial and political aspects play a dominating factor.
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I.1.

LMI-Research

LMI-Research consists for a part of strategic research that aims to develop the
infrastructure to execute modelling and simulation activities in a specific application
domain; design of high-level specific software may be part of that infrastructure.

LMI will actively initiate or participate in the application and the execution of
scientific projects acquired from national or international organisations.

Contacts with companies or (governmental) institutions may lead to contract
research projects or advisory activities in one of the application domains.

Associate scientist positions can be assigned to execute or supervise part of the
research.

The description below starts with an identification of the research areas in which LMI
will concentrate its activities in the foreseeable future. Then the specific project are
listed which were initiated by LMI; more details can be found in Annex IIl.

Strategic Research Orientations (SRO)

All activities of LMI concentrate on mathematical modelling and simulation,
motivated by its extreme usefulness in many areas of human activities, in technology
and in the study and understanding of nature. Hence, the activities of LabMath-
Indonesia are not restricted to a single field or discipline; the emphasis is to actively
promote the use of methods and knowledge from the field of (mathematical)
modelling and simulation.

In (strategic) research activities, we aim to contribute to the further development of
such methods and knowledge. With the almost unlimited number of application areas,
a focus for strategic research is required. The focus may change and develop with
time; the past period activities have been concentrated on the following areas which
are chosen as strategic research orientations that will be developed further.

1. Geo-Mathematics

Under this title we assemble activities that have nature itself as topic of research.
Especially we will focus on coastal aspects which are so vital for Indonesia: flooding of
cities, coastal erosion wiping away beaches, and effects of tsunamis on the coast.

In the longer run we aim to have efficient and reliable simulation tools coupled to a
modern data base with a layered Gl (geo-informatics) system that also includes land-
use, human activities and social data.

In the reporting period we have been involved (and took the lead) in formulating
research applications in the area of tsunami modelling and simulation (also various
course activities were dedicated to this topic). These projects were aimed to make it
possible to design scientific risk maps for coastal areas based on seismological
research of tectonic plates and accurate simulations of resulting tsunamis with
detailed run-up and flooding. Various major Indonesian university and governmental
institutes were involved, and a number of Dutch university groups. Although the
multi-disciplinary projects were not all successful to attract external funding, the
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research consortium of the highest quality that we composed with these applications
will remain available and new future applications may be more successful.

A smaller project was granted and executed; the research concerned the design of a
new numerical model and code for tsunami simulations that is based on basic
mathematical principles. Versions of this model will be further developed as the
future tool for simulations in the Indonesian archipelago.

2. Engineering Math for Technology

If the natural sciences constitute the first area from which methods and ideas in
mathematical modelling and simulation have been developed, then ‘engineering’ is
certainly the second. In the broad area of Engineering Technology we will aim to be
involved in specific areas. One of them is ‘optics’, and more generally ‘nano-
technology’. Using modern advanced simulation techniques, technical restrictions
that exist in Indonesia on experimental and production facilities, may partly be
reduced.

With that aim we were involved and took the lead in the formulation of a specific
project application on bio-chemical sensors. The prospective new contacts that we
build partly compensates the fact that this project was not awarded.

3. Operations Research and Optimization Modelling

Decision support in certain and uncertain situations can be provided by modern
methods from deterministic and stochastic operations research and (robust)
optimization modelling. These methodologies can be very useful for many aspects of
the Indonesian society, in government, industry and for many societal aspects.

Modern math-based software makes it possible to tackle complicated problems with
high dimensional models.

There is a serious lack of high-level mathematical input in the areas were these
methods are already used (like industrial engineering and decision support of any
kind). LabMath-Indonesia will strongly promote and contribute to the development of
this area in the near future; several contacts with industry in the reporting period
support the necessity of further dissemination.
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1.2.

I1.3.

Projects

LMI played a leading role in the initiation and formulation of a Mobility project

submitted to KNAW (Royal Netherlands Academy of Arts and Sciences,

Netherlands) in June 2005:

Development of a Variational Boussinesq Model for tsunami simulations

This project was a collaboration between University of Twente and ITB
(applicants), and the University of Brawiyaja Malang.

The project was granted and executed, with the final report being made.

LMI played a leading role in the initiation and formulation of a project submitted

to KNAW (Royal Netherlands Academy of Arts and Sciences, Netherlands) in

October 2005. Grants were received to make a detailed application after
successful selection of a pre-proposal (Letter of Intent),leading to an extensive
project proposal:

Indonesian Coastal Effects of Seismically generated water Waves (ICESWA)

This project was a collaboration with University of Twente and ITB (applicants),
University of Utrecht and ITC Enschede in Netherlands, and UNIBRAW Malang,
UNSIYAH Aceh and BMG-Jakarta in Indonesia.

The project was not granted for execution.

LMI played a leading role in the initiation and formulation of a project submitted

to RISTEK in May 2006:

Design and fabrication of optical bio-chemical sensors

This project was a collaboration with P2MS-ITB (applicant), physics-ITB, pharmacy
Jember and MMM-Jakarta. The project was not mentioned in the published list of
granted proposals, but a letter of rejection has not been received yet.

LMI played a leading role in the initiation and formulation of a project submitted

to UNESCAP in August 2006:

Reducing Uncertainty, Preparing for the Future, in the Jawa-Bali-Lombok area
This project was a collaboration with P2MS-ITB (applicant), geophyiscs-ITB, LIPI-
Bandung, LIPI-Jakarta and UTwente. The project was not granted for “technical’
reasons.

LMI supported the formulation of two post-doc applications to KNAW in November
2006. If granted, LMI will host the post-doc(s).

Contract Research

A small project has been executed for MARIN (Maritime Research Institute
Netherlands) concerning the design of algorithms that use the logarithmic decrement
method for estimating damping properties of ships from measurements.
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lll. LMI-Residency

To support human resource development and to create and maintain a scientific and
international atmosphere, LMI will act as host to provide a home for young students,
scientists and practitioners from Indonesia and abroad.

Graduate residency concerns MSc and PhD students who can execute (part of) their
thesis work under guidance of LMI; national and international student exchange is
included.

This contributes to the aim to support the scientific development of young students.
Although LabMath-Indonesia is not aiming to play a direct role in degree programmes
of whatever university, good contacts with many universities exist and will be
expanded.

In the reporting period one student, Sanne Smit from the University of Twente,
executed her practical traineeship of almost 4 months under the umbrella of LMI at
P2MS-ITB. She worked on Tsunami modelling and simulation, supervised by Dr.
Andonowati.

Since summer 2006 plans developed (initiated by Prof.dr. D.J. Schipper, University of
Twente) to host Indonesian students at LMI to work under Indonesian supervision on
PhD projects that lead to a PhD-degree at UTwente.

For the moment this concerns projects in Engineering Technology, but in both
countries there is interest to extend this construction to other areas.

Just before the end of 2006, definite contracts were made for two projects, to be
supervised by associate scientists of LMI, Dr. Wiratmaja Puja (ITB) and Dr. Jamarih
and Dr. Berkas Fajar (Diponegoro, Semarang); the PhD students will be formally
employed as junior scientist at LMI.
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IV. Memberships

The aim to advocate the use of Mathematical modelling and Simulation includes the
development of a network of Indonesian scientists who can interact with each other
and with international partners.

The names and institutes mentioned in the description of the activities (research,
courses etc) show that in this first period (and partly based on previous activities) a
number of groups from various disciplines have been directly involved in the activities
of LabMath-Indonesia.

In order to give such kind of collaborations a better structure, which itself may lead
to more intensified contacts, LabMath-Indonesia will soon start to offer the
possibility to subscribe to one of the Memberships types listed below.

An Institutional Membership provides opportunities to staff and their organization to
profit from the activities and from the LMI-network. Universities, (local) governments
and their institutions, companies, etc can apply for membership.

The profits can consist of free admission to regular course and conference activities
for a number of staff members, initial consultancy activities and the use of the
existing and expanding network with various universities and companies in Indonesia
and abroad. A membership can also naturally lead to some form of collaboration in
human resource development or in joint project research.

Special Institutional Memberships can be designed on demand with profits
determined by specific wishes of the institute.

Personal Memberships, on invitation, express support for the LMI-activities.
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V. Facilities

V.1. Data-Lab in development

Data are crucial and will become only more important with increasing technology,
services etc. It is the aim of LabMath-Indonesia to develop a data base with selected
elements of scientific physical data as well of socio-economic data.

Research to transform these data into useful information, for government as well as
for private enterprises, could be beneficial in many respects. As a first step in this
direction, the technical infrastructure will be developed for physical data;
collaboration with other groups and disciplines have been explored and will be
developed further.

V.2. Capacity data base in development

A capacity data base is under development that will contain information about
capacity and interests of scientific groups in Indonesia, and that can be used to match
with international partners. Most LMI-activities are therefore also aimed to make links
with good groups and to try to enlarge and strengthen the network.

V.3. Supporting Staff

A temporary part-time position is available to support technical and computer
software matters.

Administrative staff has been appointed for secretarial and financial tasks; by sharing
the work with similar work for other activities within Yayasan AB, it is possible to
employ them in part-time positions, while at the same time they can organise their
total tasks in a most optimal way.

V.4. Housing

Awaiting a more definite housing to be build, in the past period LabMath-Indonesia
had its office at Cigadung.
Lecture rooms were rented for the course, workshop and symposium activities
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VI. Personnel and Associate Scientists

Since its foundation, Dr. Andonowati acts as the Director of LabMath-Indonesia.
In the reporting period this was the only formal position within the institute.

LabMath-Indonesia will employ permanent scientific staff only in exceptional cases.
In 2006 arrangements have been made to employ

Dr. Ardhasena Sopaheluwakan,
starting March 2007.

For the execution of projects of LabMath-Indonesia, junior and senior scientists can
be appointed as associate scientist on a temporary basis with a specific purpose.

In 2006 arrangements were made for the following appointments, all related to LMI
Residency-activities:

Dr. Diah Chaerani (UNPAD, Bandung)

Dr. Amril Aman (IPB, Bogor)

Dr. Wiratmaja Puja (ITB, Bandung)

Dr. Bekar Fajah TK (UNDIP, Semarang)
Dr. Jamari (UNDIP, Semarang)
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VIl. Funding and subsidies

At this moment there is no structural funding for the activities of LabMath-Indonesia.
Execution of Research activities is possible only if external funding can be obtained.
For promotional activities (Buletin Pemodelan Matematika) and for the Course and
Workshop activities, a substantial part of the costs has been covered by incidental
subsidies from Yayasan AB.

Possibilities are being explored to find structural financial contributions.

A subsidy from the Dutch Foundation ‘Mathematical Physics, Christiaan Huygens’ was
received to support in particular the collaboration Indonesia-Netherlands in the area
of Math Modelling and Simulation.

Financial contributions for executing the Course and the Research Work Shop were
received from KNAW and the University of Twente.
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VIII. Outlook

This first report shows the attempts to develop LabMath-Indonesia into a research
institute that can promote and stimulate the use of Mathematical Modelling and
Simulation in Indonesia.

LabMath-Indonesia can link the increasingly many other areas and disciplines that use
these methods to an ever increasing level of maturity and to new exciting
developments in Applied Mathematics.

LabMath-Indonesia can play a role complementary to existing universities and
governmental institutions, supporting new developments and interesting research
problems for young Indonesian scientists in a flexible up-to-date scientific
environment.

The positioning as an independent, non-commercial institute that can sustain for
many years leads to the task to find structural funding for basic activities. With the
construction of being part of Yayasan AB this can be overcome for the moment.
Except for looking for support in the form of subsidy from external sources,
application for research grants and commercialisation of research results will be part
of the effort to reach sustainability.
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Annex | : Announcements of LMI-Programme activities

WORKSHOP ON

TSUNAMI MODELLING &
Development of a new
VARIATIONAL BOUSSINESQ CODE

23 - 27 January 2006
INSTITUT TEKHOLOGI BAHDUNG

organised by

Laboratorium Matematika indonesia
iLabiiath-Indonesia)

in collaboration with

Pusat Pemodelan matematika dan simulasi (P2MS)
- Institut Teknologi Bandung

H\'ﬂ (A TH

VIA IH

Laboratorium Matematika Indonesia

AlM

aAfter a brief 1'ntr-ndu|:':iun§ ggenera! aspects of
tsunami generation and progagation, the main aim
is to fnwestigate a new ‘Variational Boussinesg
Method & Code' which should become a major
new tool in simulating tsunamis in the Indonesian
area. The theory, the numerical implementation
and selection of case studies will be investigated
in detail.

PROGRAMME LAY-OUT

The programme is wery flexible and requires
intense participation. In the mornings joint
activities are scheduled: some lecturing about
major aspects, literature study and discussions.
The afternoons will mamly be devoted o
rewarking the information and starting to
develop wvarious numerical implementations.
There will be occasional lectures by specialists
about related topics.

PARTICIPATION

The workshop marks the start of the execution of
a recently fundsd KNAW-Mobility Programme (SPIN
1I, DEMPOR), with participants:

. Dr. Wining Sari Hingsih (ITB, Bandung)

. Dr. andanowati (ITE, Bandung)

. Dr. Agus Suryanto (UniBraw, Malang)

. Dr. M. Hurhuda (UniBraw, Malang)

. prof. Dr. E. (Brenny] van Groesen [UTwents,
Hetherlands)

. Ir. Gert klopman (UTwente, Netherlands)

7. Dr. Onno Bokhowve (UTwente, Metherlands)

o L pa

o

They will be responsible for the detailed
programme and for most of the lecturing.
Participation by others is very restricted to secure
the workshap atmosphere of the meeting.
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WHO MAY APPLY

Interested students and staff will be considered
for participation provided they can indicate that
the topic is of direct or future interest for them.
A5 an indication, additional participants can be:

» Junior or seaior scientists (PhD holders) who
are experienced in modeliing (theory) aor
simulation (numerics) of tsunami andfor ocean
Waves.

» Stwdents (ot least with 51) who are
interested i the topic and want o be
considered for further PhD-study in thiz area.

HOW TO APPLY

Please write a motivation, addressing these
aspects, to the address given below.

If accepred for participation, workshop material
and coffez/tea and lunche: will be provided free
aof chargs. For students additional funding may be
available.

DEADLINE FOR SUSMISSION: 9 JAHUARY 2006
WOTIFICATION FOR ACCERPTANCE: 16 JANUARY 2006

organization and application for participation:

The workshop is organised by Laboratorium
matematika indonesia  (LabMath-indonesia)  in
collaboration with Pusat Pemodelan matematida
dan Simulas (P2MS) - ITB.

all correspandence should be dirscted to:
admin@iabmath-indonesia. or.id

LABMATH-INDONESLA
Dffive: JI. Cigadung Raya Barat 74 Kay. &2, Bandung
Phane: -52 ()22 5127 1863

Vi labm ath-indonessa or 14



Laboratorium Matematika Indonesia

Dr. andonowati, Institut Teknologi Bandung

PARTICIPATION

Students fwith 52 or Masters) and staff from governmentsl or private universitiss, and
employess of companics can apsly for partisipation.

To prafit from the course, partigipants shauld have sufficient knewledses in analysis, in
partiaular in ordinary and partial differential cquations, and should be familiar with the
Basic ideas of fluid dynamics. Programming skills (matlab) are needed in the sxecution of
mast of the prajests. The spplications will be oritically examined, and at most 20
partiaipants will be aliowsd to participate.

DEADLINE FOR APPLICATION: 4 July 2006
NOTIFICATION OF PARTICIPATION: before 10 July 2006

FEE AND SUPPORT

Far partivipation a fee iz reguested of 1,500.000 Rp. This incluges the workshop material,
lunch and ooffes/tea during breaks.

Far young students and university staff the fes may be [partly) exemated; please indicate
and motivate the amount of support needed in 8 separate letter, added to the other
application documents,

VENUE
Lecturs roam at Campus of (T8 and the computer laboratary of PIUS.

REGISTRATION FORM

Fill out the ftems Selaw and send this together with OV, updsted soademic record, letser
aof motivaticn and request for financial tuppart (if applicable), to the offics of LabMath-
Indanesta. This farm can b= acpied &x many tmes &3 yau wizh.

Alternatively: pravide the details blew in the main part of an email, with the desuments
& attachment, and smail to: admin@labmath-indonesia.or.id .

Name:

Position (studentslecturer Univ., other):
Address:

Research Interest:

Tel:
Fax:
E-mail:

Date:
Signature:

AlM AND DESCRIPTION

The sim of the two-week Ressarch Wark Shop [AWS) it ta provide some background of
methodz and idess in Modelling of Geophyswal Flaws. For the best performing
partioipants, this may be the start of centinued research, guided by one of the leoturers
of the RWS.

The RWS deals with largs scale gacohyrical flow problems, such az ocean waves and
tranzgort phenomens in the cosan and the atmosphere. The spplied mathematical
metheds that will be treated are of & general nature, hance are ala apglicable in many
ather problems in fluid dynamias, catics and other physical/technical sciences.

The intraduatory lecturss treat the topics from a mathematical paint of view: thess
lectures pragars for the five prajests, Sut will alss give a wider perspactive. For fluid
metian, we will derive the governing equations and the verious approximations, including
numerical sshemes. We will discus in partioular ray equations and the shallow water
cquations (SWE), with which acean waves, and tunami propagation, can be medelied.
Much attenticn will be given to ficading and drying. A unified variational paint of view ta
these and other squaticn: will alsa b presented. The basic squations far tramspert
shancmena, sush sz for tramzmort of palictaats, will Se disouszsd.  Concepts fram
dynamiaal system theery (such as mining and Lyapunav expenents) will be introducsd and
shawn 1o be ussful far the understanding of the partisle mations of the pollutant.

PROJECTS
Faur projects will deal with modelling of water wawes, in partioular investigating flocding
and drying [fBd) when wave: run anto the cosst. One project will deal with tranzpert
phencenena.

Project 1 scncems the analyticsl g of f&d. Analytioal solutions that are known in
the literature will be studied, and new zolutions will be sought, for example by extending
existing exact salutions using asymptetics, Ryries meodel far caliquely mcident waves,
Hill's vartex an & beach, and waves over-topaing & piecewise-linear dike.

Progect 2 scncerns the numsrical madslling of FBd. First for SWE in ane harizontal spatial
dimension & numerical soluticn strategy from the bitersturs has to be selested and
implemented [ar cepied], with sacsial sttention far the f8d aspects. The numerical
salutions will have ta be verified against exasct saluticns; further experimenting should
lead to improved implementaticaz. Aeference to @ numericsl strategy for fdd and o
summary of ssme sxact ssluticns: Onno Sokhave (1003). “Floeging and drying in finite-
lament Galarkin di af zh . Part I One dimension. J.
Sdl. Comput. 22, 47-82.

q

Project 3 deals with ray methods ta simulate wave 2 thraugh i
mediz when the wavelength iz mush smaller than the zoale of the .nhmagguny. The
rays zatisfy @ set of ordinary differantisl sguations which, oncs integrated, allaws us to
recanstruct the wavefrents. This model will have to be implemented in & numerical
ssheme, with which tsunami wave prapagaticn through a deep ecean will be investigated.
Adéiticnal sttention will be paid to relevant geametrical isuss (such as caustios,
singularities and catastroghes). depending on the intersst and background of the
partigipants.
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Project 4 e‘sr?uu the varistional farmulaticn of water waves ta study ans ar several
specific aspects. One aspect i to add dispersion inta the SWE, leading te & varistional
Boursinesq sgustion. Anather szpect wauLd 8¢ ta incarperate f&d into the variationsl
structurs, and ar to define ‘effective boundary conditions’ that app the effscts
of fiid o the inceming and reflected waves s e share fine.

Project 5 will deal with transport phenomena. For a given wind field in the atmosphers
(modelled by @ constant eost-west flow with small time-dependent perturbations), we
study the dynamias of particles (eg, pollutants) in thiz flow. OF particulsr intersst iz the
meridional {i.e. north-sauth) transpart of partiales -~ ane will see that in oertain regimes
there are ‘tranzpert barriers, whilz in otherz particles can move fresly. The numerical
part of the project oonsists of integration of ordinary differential eguations: we will start
with the standard Rungs-Kutta method: and possibly discuss symplestio (or cther
“gmcenstric] algorithms &t & latsr stzge. Aftsr the participants have carrisd cut soms
numerical =xperimentz, zome concepts from dynamisal systems ([Hamiltomian systems,

icity. mising, Lyspunov sxgonents, KAN Hekharazhey theary, ete) will be dizcuzsed
t2 help zstablish enalytical understanding of the numerical resuits,

PROGRAMME LAY-OUT

During the first week general lecturss will altarnate with pericés of warking in zmall
sroups on sxercises and en ens of five prajzcts that will be suggested. This praject werk
will sontinue during the whals second week with close guidance by the RWS leaturers,

4 special seszion will deal with the ‘art’ of grant hunting and praject writing.
Partizipants will prepars written and cral presentaticns of their work. Arrangsments for
further activities will be mads if applisable.

AWARDSCONTINUATION

For at mast five of the best performing pertisipants, @ continued activity will be
designed. Such @ continuation may oonsist of further study and awn rese
imvectigations in a specific topic. Waorking on the topic will inalude & period of several
manths a3 guest of Labiisth-Indanesta in Bandung. During thass periads, and as mush az
poarible alta during other periads uzing email for correszendence, tutcrial guidance will
be provided by cne of the lecturers of the AWS. When achisvemants are gacd, scanar ar
later the results will lsad to an application far @ research grant, ta an ntemstional
publication, and/ar to & wisit or following a study programme at @ university abroad,
whatever iz possible and desired. The best perfarming participants will be invited and
guided ta witte @ rezzarch propozal to be susmitted to (inter-) national funding agencies.

LABY A TH-INDONESIA

Office: J1. Cigadung Raya Barat 7A Kav. A-2,
Bandung 401%1

Phone: +62 (0)22 9127 1863
admin@labmath-indonesia.or.id
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The lecturers will present state of the art results on topics related to the
subject of the symposium. In particular, results will be presented of a KHAW
Mobility Project on the design of a Variational Boussinesg Model with which
accurate simulations can be performed.

The sympasium takes place at the Campus of ITB, in the Student Centre.

Schedule:
0%:30 -10:00: registration and coffee/tea

10:00 -12:00 lectures
Danny H. Natawidjaja (geotek LIPI, Jakarta)
Earthquoke and Tsunami Hazards along the Sunda subduction Zone
Wahyu Triyose (geophysics, ITB)
Seismotectonic Activity Modelling around Sunda Arc
Parlahutan Manurung {Bakesurtanal, Jakarta) TBA
Eko Yulianto (geotek LIPI, Bandung)
Some importance of Poleotsunami Study in Tsunami Modelling
12:00-13:00 Lunch

12:00-15:00 lectures

H h Latief {oc phy ITE, T84

Nining Sari Ningsih (oceancgraphy IT8, Bandung)
Preliminary Modelling of Tsunami Flooding Around Bali-Lombaok-
Sumbawa Coastal Waters

And ti (PZMS ITB, Qﬂ'?
The Variational Boussinesg Model

Agus Suryanto (math UNIBRAW, Malang)
A Finite Difference Scheme for Variational Boussinesg Equation

M. Nurhuda (physics UNIBRAW, Malang)
The Development of the New 10 and 2D Variational Bousinessq Code

15:00- 15:30 Break
15:30-17.30 Short Contributions by Participants and Discussion
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Bandung 40191

Phone: +62 (0)22 9127 1863
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Hamzah Latief (oceanography ITB, Bandung)
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The Variational Boussinesq Model
andonowati® & E. (Brenny van Groesen”

*Centre far Math Madeiling and Simulation (PZMS], ITB
FUniversity of Twente, Netherlonds, “LobMath-indonesia

This presentation describes the basic ideas behind a new type of Boussinesq madel for
the modelling of surface waves. Characteristic of any Boussinesg model is that a
dimension reduction is achieved by approximating in one way or another the Laplace
problem for the fluid potential that describes the interior fluid mation.

The variational Boussinesg model iz based on the observation that the kinematic and
dynamic surface eguations are in the form of a Hamiltonian system, where the
canonical variables are the surface elevation and the surface fluid potential, and the
Hamiltonian iz the total energy. The kinetic energy part is observed to have the least
value when dealing with exact interior fluid motions. approximating this kinetic
energy functional by using a certain vertical profile for the potential that is multiplied
with a space dependent new variable, leads to a variational formulation for three
‘consistent coupled equations: the two dynamic surface equations and a third elliptic
equation for the additional variable. Even a simple choice for the vertical profile
functions leads to a model with good dizpersive properties.

A5 a motivation to look for accurate and efficient Boussinesg models to simulate
tsunami propagation, we will illustrate the importance of dispersion in the generation
phase of tzunamis, as well as in the consecutive free flow phase above bathymetry.

PRELIMINARY MODELLING OF TSUNAMI FLOODING
AROUND BALI-LOMBOK-SUMBAWA COASTAL WATERS

Nining sari Ningsih®, Dessy Berlianty®, M. Al Azhar®, and Marthina . Utami *

“Study Program of Oceanography, GM-ITE, JI. Ganesha 10, Bandung 40132, Indonesia,
Slnstitute for Marine Research and Observation - Ministry of Marine Affairs ond Fisheries

& numerical model was used to study the tsunami propagation and flooding aruund
Bali-Lombok-sumbawa coastal waters. The model ication of tzunami p

has been developed with the Delft3DFLOW system of WL | Delft Hydrauhr_‘. whils the
flooding one has been developed with 1 dimensional (10) AUN-UP smadel of stelling
(z003).

Mumerous tests of simulation were carried out by using initial water displacement
based on the hypocenters location of shallow earthquakes causing the sea bottom
deformation. All of these hypocenters location were obtained from the US Geological
survey (USGS) and are mostly distributed along the trench. The preliminary simulated
results showed that a maximum distance of the run-up occurs at Lombok coast,
whereas the minimum one exists at Sumbawa coast because its slope is stesper than
the Bali and Lombok coasts.

LA BF

A finite difference scheme for Variational Boussinesq Equation
&, Suryanto
P 3 Malang, 65144, Indonesia
A variational Boussinesg equation which significantly improves the linear frequency-
dispersion characteristics has been derived by klopman et ol. (200%) and van Groesen
(2006) to describe surface gravity waves over mildly sloping bathymetry including
time-dependent bottom. In this study, & numerical code based on this variational
Boussinesg equation is developed. The method approximates the first-order spatial
derivatives using high-order central difference. For the time derivatives, the fourth-
arder accurate Adams predictor-corrector is used. Using this code it is shown that the
inflow bnundary as well as the sommerfeld transparent boundary conditions can be
easily i the e of ired short waves, we apply
a fuurth arder shapim filter. The proposed method is used to simulate the
experiment concerning harmonic generation in nonlinear wave transformations over
submerged bar.
The development of the new 1D and 2D Variational Bousinessq Code
Muhammad Nurhuda
Physics Department, Brawijaya University, Malang, 65144, indonesia

‘We present the development of the new variational Bousinessq code, previously
formulated by Klopman et al. for Tsunami generation and propagation in the 1D and
2D space. The code is developed using the pseudo spectral- and the finite difference
methed. The new variational Bousinessg code basically consists of two coupled partial
differential eguations and ene elliptic eguation. In using the pseudo spectral method,
the spatial derivatives are gbtained with the help of the Fast Fourier Transform (FFT),
while multiplications between the variables are performed in the spatial coordinates.
In order to reduce the number of operations dus o multiplication in performing the
convolution in the elliptic equation, we applied the bandwidth-limited convolution. In
this respect, the effect of bathymetry variations iz included by taking into account
the spectral components around the central spectrum. Thiz is justified since the
spectral components are diagonal dominant. The finite difference method =
implemented by approximating the spatial derivatives of the wariables in the finite
difference scheme. The elliptic equation for problem in 1D space can be easily solved
using ordinary routines for sparse matrix. For ID case, however, we have to apply the
conjugate gradient method, because the matrix iz not diagonal dominant. Having
obtained the solution of elliptic eguation, the time step propagation can be
recursively performed wsing Ind Runge-kuta method for the initial stage and the
predictor corrector method for the rest stages. & comparison of the results obtained
by pseudo spectral and finite difference method indicates that both methods are
waorking well. In the case of finite difference method, the accuracy and stability can
be enhanced by applying higher order finite differsnce scheme. special attention
must be devoted when variation of the bathymetry is large, e.g. the presence of
underwater mountain whose height is close to the depth of the sea. In this case,
simulation: using both finer spatial and temporal grids as well as spectral filter are
necessary.
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Tsunami and wind waves |

Ewerybody wil remember the devastating tsunami 2004, December 28, caused by a sudden botiom motion of
tectonic plates near the west coast of Sumatra that put a huge amount of water into motion. Tsunami is a
Japanese word (1su = harbour, nami = (high) wave] for ocean waves of very great wavelength. From the past,
the tsunamis near Lisbon (1735), and more recently near Chili (1980) are we'-known, but they were less
catastrophic.  Tsunamis commonly have wave lengths of the order of tens of kilometres, so even in open
oceans this wave length is large with respect to the depth of the water; besides that its spesd is large. If the
tsunami approaches the shallowsr water near the coast, the speed and wave length decrease. whie the
amgitude increases which can lead o the devastating results a5 we have winessed recently.

B 1. On the nature of waves

\When there are no forces like wind or uplift from
bottom mobtions of the ocean, the suface of the waber
will be fiat. (Here and in the followng we neglect the
curvature of the earth.) If we then disturb this flat
surface, the surface w not remain in that static
position. Indsed. everyday expenence learns that the
disturbance will stant to fow away. o spread out. We
can imagne this as if the water consists of many sma’
waler parices, that are densely packed, and which
can mowve between each other without friction (different
from sand. which can stay static in certain forms). The
disturbance will cause that particles that are higher with
respect to their neighbours hawve larger potentia’ energy
and will force ids lower neighbours to move. Howewer,
smce waler is (practcally speaking) mcompressible,
they can only mowve by pushing their neighbours. And
so on. The main lessen to be leamed form this is the
essential roe of the (presence of| gravitation, and the
fact that motion of the surface does not correspond fo a
similar motion of the water paricles. (Compare with a
row of people standing in line, who successiely push
their neighbour in front of them: the “push’ wil trawvel
through the row, but the people stay at their place.)
That is why a gu? at sea will be lifted wp and down with
the wawes, without noticeable change in position, just
as & ship that meets a tsunami. Ths eschange of
maomenturm takes place almost wihout fricton, which is
why the motion will not die out (very different from the
fiowr of wery wiscous syrup) the energy of the fotal
water body, put in by the botbom motion, will practically
speaking remain consiant.

Box 2: Simplest description of waves: the le

To describe 3 wave means that at each ih_dant we
hawe iz describe the water surface. We can take a5 3
reference the flat still water surface, perpendicular to
the direction of gravity. If we take the direction of
gravity to be the :-aws, the still water surface s 3
plane (at least when we assume that we neglect the
curvature of the =arth). Then we can infroducs
Caresian coordinates x and y in this plane, and the
surface elevabion will be described by specifyng the
height at each point We wi dencie this height by
Imn [, eta, is the Gresl letter b’ that is often used
in mathematics). Then the at an nstant the water
surface is described by 2= gix. ¥).

To smplify matters in the following, we wd from now
on restrict {0 waves that are the same n one direction,
say the same in the ydirection, so that the suface
elevation is described by a function of x only: 2 = n(x);
this funchion specifies the profile of the wave.

A simple example s a so-caed wave train which has
as profile the usual sme-function: say olx) = asinfi)

where Fis a number (called the wave number), and ais
the amplifudes, and 2athe wave height.

Because of the perodicity of the sine function, this
function is pericdic with spatial period =2k, the
wavelength. See the plot below in which the relsvant
quantities are illustrated.

3.1.0raw the profile for £ =1 1. and 5/1. Explan why
L is called the wavelength of the wave [profile).

Fior a tsunami. and other waves, the surface elevabion
is usually zero cutside a bounded imerval. As an
example of such 3 ‘confined’ wave, we introduce just
one wggle of the sine-function, and give it for this
lesson 3 temporary name Single Sine and notation:
. [dEmi{x)fr0txsils
Siny X)ms )
| 0 glse

3.2 Draw this function and, on the same aws, also the
functions Sin(x+1), Sin(x=4=).

Box 3: Simplest description of waves: the dynamics
As said, 3 dynamiz description of waves regures us to
specify the surface elevation af esch insfant |f we
denote the time by r, we get a function of both time
and space: g=nir.t). In the simplest case, the wave
profle just transiates with a faed speed. For instance,
consider the dynamics of our Single Sine wave given
by
i1 g%, )= asin i —at)
At ¢ =0, we recognize the wave profile with amplituds
a.
At a specific position, say at x =0, this funciion
describes the swface elevation at that position as
function of time,

a0t )= aSin{—at].
Herz. o (omega. the Greek letter W) iz caled the
{angular] freguency, and T = Iz wis the {time) period
of the wave.
3.2.0raw 7(0,¢)as function of time.

3.4 5how that ¢ = =/ & s the speed of the wave.
3.5.5how that we can also write ¢ =L/ T

!1‘1 (A BH
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This is part | of two course letiers that deal with varicus aspects of waves on the surface of water. In this part! we
mainly deal with the most dramatic type of waves, the tsunami waves. In part || we will derive the amplitude
amplification of tsunamis that approach the coast , and we wil consider wind waves.

What is actually a tsunarmi, or more generaly, a wave'? How can it be that a boat in the ocean will hardly notice
a tsunami, despite its large speed. (uestions like this will be addressed in Box 1. We have to use, of course,
properties of nature itself, namely properties of the flow of water. This information refers o the physics’ of the
phenomenon. The mathematics comes in when we describe in Boxes 2 and 3 how a simple wave can be
described with mathematical formu'as. The main parameters that are characteristic for waves, are the wave
ength, speed and amplitude, whis for our purposes the (varying) depth of the ocean plays an essential role. In
Box 4 we give the basic approxmate relation between the speed and the depth for tsunamis, and in box 5 the
nierpretation of the fsunami travelling towards shallowsr water.

3.8, Using va'ues for the varicus quantities that will be
motivated in the followng box, take ¢ =200 and

L=510%. What is the time pericd of this wave?
Drawy the surface elevation at # = 0,7 = 20,7 = 250 .

Box 4 Tsunami speed changing with depth
In e description in Box 3, the walues of & and
o (simiarly, the wavelength and wave period) can n
principle be described arbitrary. Howewver, in physica’
reality they arz coupled by 3 specific functonal relation.
This implies a'so that in peneral the wave speed will
depend on the wawslength, For waves sbove a flat
botiom. the speed, moreover, depends on the depth of
the water layer. The relation is rather awkward [Ses
Box 3&). We wi use here on'y a simptfied wersion,
which is va'd when we consider wavelengths that are
large comparad 1o the depth. For common wind driven
waves this is certainly not true on the surface of a deep
ocean. bt for tsunamis with long wavelengths this is
true. For instance, 3 typical waweiength of a tsunami is
50 km, which is indeed much larger than a cepth of
4000 m, which is typical for an ocean.
When we use this socalled shallow water
approximation (wavelength large compared to depih),
the speed is (a'most) mdependent of the wavelength,
and the dependence on the depth s then the simple
EXpression

= Jod with £=981m5°
where g is the acceleration of gravity.

4. 1 Remark: We indicsted the dimensions of the
varous physical quantities, which has severs
advantages. Mot only can we interpret the resuts
in their real every day appearance, but dimensions
can aso be used to gve a simple (athough not
complete] check on the validity of expressions. As
an example of this so-called dmension anayss,

verfy that the dimensions in the relation ¢ =«fgd
are the same at both sides. Argue that a formula
like cmqyfs/d cannot be trus. Is a formula like

¢ =Tofgl possitle?

4.2 DOraw the graph of ¢ as function ofd . F out the
cofurnns in the fable below for the speed in mis
and in kmi'hr for the gven (and other) values of the

depth.

Depth | Speed ¢ Amplitude | Wawvelength

inm In i inm I krn
mi's krs'hr

4000 2 50
1000

200

100

0

1

Box I Tsunami wavelength and height changing
with depth

In Boxw 4 we have seen how the speed of a wave
depends on the depth. This gives us a simple way to
predict what happens with a tsunam’ when & travels
owver large disfances whers the ocean depth changes,
in partcular when a tsunami enters the shallowsr
coastal area.

The idea of the most simple model is that the tsunam
iz described at each time by the wave form (1) but that
we allow the parameters entering this description,
especially the amplitude and wave'ength (hence k). to
change with depth. The walue of the freguency (the
tme pericd of the wave) remains the sams:

(2) gl ) =ald)SmiE(d e —ar)
Using the relation L = Te{d) and the known behaviour
of ¢ =c{d), we find L = L{d), and hence &= kd).

5.1.Plot the graph of the function L = L{d}, and fill out

the last colurmn of the tsble (for which you first
haws to determine T with the data given in the
cofumny).

Ta find the growth of the ampftude of a tsunami that
enters shallower water, we need another argurnent that
iz based on energy conservation. We will give the
detals in Part 11

Here we simply state the result, which is that the
amplitude is related to the depth according 1o

:7%.!'?- constant and so O - lln"-hlg

5.2.Use this resut fo draw @& as funciion of depth,
and fill cut the remaining column in the tabe.

Remark: Observe that the wavelength of the tsunam
becormes much smaller, and the amglitude becomes
wery large, when the tsunami enters shallower depihs.
However, our simpe model is not va'd anymone when
the depth is too small, because then bottomn frction
{causing decay of energy) has to be taken inte account
and wawves may break.

'l‘l (A BH
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Pembelajaran SMA' mengenai Tsunam

Materl mengenal Tsunaml dalam buletin Inl dapat
dizajlkan dalam duz kall latap-muka 4 kelas untuk
slswa SMA kIas 1 dan 2. Maskah Ind dapat menuniun
para gurd SMA uniuk melangkah kearah pemodelan
matemalka.  Karaterlst®  naskan  Inl adalah
pembelaaran yang menskankan motivasl barkan
ketlka sl6wa harus memanlpulasl formula  yang
plasanya cukup membosankan. Tri-logl pembelajaran
Sigte, Mode!, and Appily (34 suaby masalah nyata
awan menciplakan kelas yang hidup dimana sellap
slewa dlibatkan calam masalah yang dibahas.
Diskusl terjadl selama pelajaran berlangsurg. solusl
dibangun bersama-sama uniuk permasalahan yang
diungkapkan, dan guru menylapkan @ memberikan
umngan ballk pada peranyaan-peranyaan slswa.

Mengungkapkan bencara Tsunaml dalam pelajaran
matematka dl kelas akan mengundang perhatian
seflap Blswa. Bagalmana sualy gelombang yang
nampir tak-tarasa oieh pelaut di laut legas menjadl
gelombang raksasa yang memporak-porangakan.
Dalam pemadelan Inl perama klta anggsp bahwa
gelombang berbeniud shusoidal. Slewa ditantang
Untuk mengungkapkan varlable-varlaoel mana yang
axan digunakan dalam rumus. Tenlu saja naskah
dalam bulstn Inl Juga mengungkapian beberapa
kesamaan-kesamaan baku dalam tzorl matematlka.
Teorl yang diksmbangkan tdak harys  dapat
diterapkan  paga  Tsunaml  tetapl  |uga  pada
gelombang alr yang dissbabian oizh angin. Inliah cin
pencskalan fenacap pembelajaran Inl - saty mogel
yang dipelajarl dapal oferapkan pada berpagal
masalah nyata.

Naskah Inl dapat diberlkan sebagal pelajaran
tambanan pada Jadwal mala pelajaran yang telah
ada. Siswa diperkenalkan pada  suaty  toplk
matemallka khusus vang menarlk dan dberlkan
secara Interaktl” sebagal szlingan bagl pelajaran yang
rutin. Diskus| yang muncul dapat menghasikan suatu
PR yang dapat direnungkan lebh jauh.

Mengenai naskah Tsunami dalam Buletin ini.

Pelajaran galam buletin Inl merupakan contoh bagl
karakiensilk pemodelan dalam matematlka terapan,
antara lain:

Toplk yang dipliih merupakan fenomena fIsIk yang
dikeral: peberapa relasl kuziiaif dasar dikeral
darl TV atau surat kabar Mamun ada kesalah-
pahaman umuem mengenal perbedaan antara
wecepalar pada gelombang permukaan  dan
partlkel alr. Gelombang  permukaan merambat
dengan cara yang berbeda darl suatu anus yang
membawa keseluruhan ar gengan  Kecepatan
tenentu. Hal Inl digrangian pada Box 1.

JUngkapan matematika darl persoalan  dalam
naskah Inl dimulal dengan gelombang teoris
vang sederhana.  Tujuanrya  adalah urhuk
mengidertiiikasl bersagal besaran dan parameter

" SMA = State, Model, and Apply memillkl pangertian
u ng taphar. sModelan, gan TEIEPIEH.

VIA IH

yang penting, misalnya eevasl permukaan,
panjang gelombang. Kecepalan dan perioda.
Kentifikasl Inl penting untuk melhal hubungan
antar parameter iersebut. sehingga terbangun
madel matematika.

Menggambar (dengan menggunakan tangan,
yang bisa dlanjuikan dengan menggunakan
software  terientu) sangat  peniing  umiuk
mengenalimemaham| desinpsl matematika dan
mengembangkan [de.

Slewa barangkall mengalam| kesulltan, khususnya
mengenal argumentasl fisls dan matemats yang
sallng terkalt (hal penting dalam pemaodelan
matematika), dan pengguraan berbagal metoda
matzmalika.

Vallditas darl model. Meskipun model  yang
ferbangun sangat sedemana, namun madel Inl tdak
teraly jelek. Sentuk gelombang yang berupa fungsl
sinus seringkal merupakan gambaran yang culup
realisis apablla ssbuah lempengan tektonlk bergerak
ke stas sedangkan sebuah yang lan bergerak ke
pawah. Parameter yang digunakan di sinl, panjang
gelombang darl tsunaml, gan kedalaman laut culup
realisis. Keterbatasan cukup serlus dalam model
sederhana Inl adalah gerak gelombang yang hamya
satu arah. Pada kenyai@anrya gelombang men|alar
ke segenap arah (pernatian keflka anda melempar
batu ke dalam ar), dan gelombang akan meluruh
karena |umlah energl yang ada dibaglkan pada
gelombang-gelombang  wang  puncak-puncaknya
membertuk Bngkaran gengan |ar-Jarl yang makin
membesar (konserdas! energl!).

Nazkah mengeral Tsunaml dalam  buisth Wl
dislapkan oleh Gerard Jeurming gan Srenny wan
Grossen, Deparment of Applled  Wathematics,
University of Twente, Selanda. Kinmkan tanggapan,
komentar, pertanyazan mengenal 133 letak maupun
121 bulgtin Il kepada Dewan Redaks! atau pengarang
g.a.mlsurninkg@math. ubsents nl fan
groeseng@math.utwente.nl. Masukan dan anda asan
5angal bemmanfaal dan berharga dalam perbakan
puletin Inl. Bulelin, materl penunjang, foiz, gamear,
maupun  preseniasl  untuk  demonsirasl  capat
digowniead cuma-cuma  darl www.labmatn-
ndonesla.arldbukstin-mm .

Kaml mengundang para pembaca untuk mengiimian
nasiah berlsl permasalahan  matematlka  yang
perasal darl masalah nyata uniuk dimuat di buletin inl.
Contah penulsan nasian dapat diihat pada halaman
2 dan 3 di bulletin Inl. Maskah yang dimuat akan
mempersieh imbalan sebesar Rp. 100.000,- dan 25
kopl buletin. Kirimkan naskah wersl elektronlk anda

melalul emall Jomingabmash-indgnesis or id

Kirimkan |awaban, saran-saran anda ke
= dlau ke
Pusat Pemodelan Makematika dan Simuiasl, ITH,
Labtek IIi Lantal 1, JI anesha 10 Bandung, 40132
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Annex Il : List of LMI projects

Below is a list of projects in which LMI has been involved during the reporting period.
Three projects are in the SRO GeoMathematics and one in the SRO Engineering Math for
Technology; one is a Contract Research Project.

1. SRO GeoMathematics

1.1

Title

Short
description

Funding
Period
Participating
groups

Preparation ICESWA:
Indonesian Coastal Effects of Seismically generated water Waves

A pre-proposal was submitted in April 2005. Out of a total of 36 pre-prosals, the

submitted pre-proposal was selected in May 2005 to be extended to a full application.

The full application contained 8 closely related project-topics; in total 10 PhD projects

were formulated, to be executed (mainly) in The Netherlands (4) or in Indonesia (6).

Several joint activities and facilities were proposed (among which a data-lab and GPS-

stations).

From the summary:
... The scientific results of the programme will consist of improved insight in the
long and short term deformation of the lithosphere (the plates and in particular
the plate boundaries), in the identification and characterization of tsunami-
generating earthquakes, in the excitation process of tsunamis and flow in closed
sea waters, and in the design of robust risk assessment that combines fluid
simulation models in a dynamic Gl System. Other concrete deliverables will be a
variety of modern improved simulation techniques for direct and inverse seismic
and water wave propagation and improved methods for data analysis.
Direct applicability of the research includes aspects of tsunami early warning,
such as the possible detection with GPS of earthquakes by precursor motions. A
major contribution to tsunami preparedness will be the capability to design
reliable risk maps in a decision support environment that can be used for safer
coastal management. To support this, a centre for GIS-data will be established
that will serve as an example how an extended GIS (Geo Information System) data
base can be organised and managed on a fully Indonesian scale, a necessity for
the future design of risk maps for other coastal areas. ...

The full application was submitted October 2005, for a total amount of 1.618.200 € for

four years.

In January 2006 the selection committee decided that out of 11 (‘excellent’) full
applications, 4 were selected for funding; ICESWA was rejected for funding.

KNAW priority programme (for preparing full application) € 32.500
May - October 2005

ITB, P2MS: Andonowati

ITB, Oceanography: Dr. Nining Sarih Ningsih, Dr. Hamzah Latief.
ITB, Geophysics and Meteorology: Dr. Sri Widiyantoro.

ITB, Geodesy, Dr. Hasanuddin Z. Abidin

UniBraw Malang: Dr. Agus Suryanto, Dr. M. Nurhuda

UNSIAH Aceh, Marine Sciences: Prof. Syamsul Rizal

BMG, Meteorological and Geophysical Agency, Jakarta: Dr. Fauzi
Bakosurtanal: Dr. Parluhutan Manurung

VIA B _
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LIPI: Prof. J. Sopaheluwakan, Dr. Danny H. Natawidjaja

TUD, Applied Math: Prof. A. Heemink

TUD, Environmental Science: Prof. G. Stelling, Dr. Pietrzak

TUD, Satelite Dynamics : Prof. Ambrosius, Dr. Schrama,

U. Utrecht, Earth Sciences: Prof. W. Wortel, Prof. Spakman

UTwente, Applied Math: Prof. van Groesen, Dr. O. Bokhove, Ir. Klopman
ITC: Prof. Stein, Dr. W. Bijker

Applicants/ Prof. Van Groesen, Dr. Andonowati
Supervisors

1.2

Title RUPTURE JBL:
Reducing Uncertainty, Preparing for the Future, in the Jawa-Bali-Lombok area

Short The application contained 3 components: scientific seismological and tsunami

description investigations , tsunami-hazard awareness, and a multi-purpose international meeting.

From the summary:
For the land area addressed in this project, the Jawa - Bali - Lombok area, there
is not yet an adequate active overall fault map. Similarly, the Jawa Trench is an
ocean subduction zone that is largely unknown. For these reasons the seismic
hazard and tsunami hazard are unknown, making it impossible to calculate
reliable earth quake or tsunami risks. The knowledge part of the project aims to
reduce this present uncertainty by increasing the seismological knowledge and by
simulations of tsunami scenarios with calculations of run-up and flooding. A data
base with pre-calculated tsunami events (most coasts in this area is affected
within an hour after a subduction earth quake) will become available to be used
by the Indonesian agency BMG that is responsible for Tsunami Early Warnings to
warn the local governments in the JBL area in case of earth quakes. Both BMG,
Bakosurtanal, BPPT, and indirectly the local authorities and the general public,
are target groups for this project component.

A second component of the project will develop a Multi-Level approach for a large
target group for ‘awareness’. This target group consists in the initial phase of
5000 secondary school pupils who will be taught by 20 university students about
earth quake and tsunami hazards. These school pupils will act as agents who will
inform in a natural way their social neighbourhood (family, friends, etc) about
awareness issues, thereby enlarging the target group substantially. This approach
will be cost-effective, and can be up-scaled after having evaluated the results of
this project.

The link between these components of the project is provided by the scientists
who will design (together with didactic experts) the material for the secondary
school pupils and who will train the students who will teach the pupils.

A Regional Multi-Meeting will be organised to disseminate the scientific knowledge
and the Multi-Level Awareness approach. This meeting will also include a 3 day
Tutorial session to contribute to capacity building in natural hazards.

This meeting will stress the relevance of the activities for other SEA-countries, in
particular Thailand and Malaysia who are most vulnerable for tsunami hazards.

The application was submitted August 2006.
In December 2006 we were informed that the application was not awarded because of
“technical reasons’.

VIA B _
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Funding
requested

Participating
groups

Applicants

1.3

Title

Short
description

Funding
Period
Participating
groups

Applicants /
Supervisors

UNITED NATIONS ESCAP, Multi-donor Voluntary Trust Fund on Tsunami Early Warning
Arrangements in the Indian Ocean and Southeast Asia; total requested contribution:
459.470 USD for one year.

ITB, P2MS: Andonowati (applicant)

ITB, Oceanography: Dr. Nining Sarih Ningsih, Dr. Hamzah Latief

ITB, Geophysics and Meteorology: Dr. Sri Widiyantoro, Dr. Wahyu Triyoso

ITB-math: Dumaria, Sumanto

LIPI-Bandung: Dr. Hery Harjono, Dr. Danny H. Natawidjaja, Eko Yulianto
LIPI-Jakarta: Prof. J. Sopaheluwakan, Deny Hidayati

UTwente, Appl Math: Prof. van Groesen, Dr. Bokhove, Dr. Jeurnink, Ir. Klopman
LMI: A. Sopaheluwakan

Prof. Van Groesen, Dr. Andonowati

Development of a Variational Boussinesq Model for tsunami simulations

Using a recently derived new variational Boussinesq model, this project aims to design
various numerical implementations with the aid of which tsunami calculations can be
performed. Effects of bottom excitation by tectonic plate motions and flow from deep
ocean to coastal area and run-up should become possible with these codes.

KNAW Mobility Programme 05MP-08, € 32.200

1 Jan 2006- continuing (March 2007)

ITB, P2MS: Dr. Andonowati,

ITB, Oceanography: Dr. Nining Sarih Ningsih

UniBraw: Dr. Agus Suryanto, Dr. M. Nurhuda

UTwente: Prof. E. van Groesen, Dr. O. Bokhove, Ir. G.Klopman
U Sussex, UK: Dr. Djoko Wirosoetisno

Prof. Van Groesen, Dr. Andonowati

2. SRO Engineering Math for Technology

Title

Short
description

Funding
requested

Period

“ VIA BH

Design and fabrication of optical bio-chemical sensors

From the summary:

This project brings together expertise in design and fabrication of optical devices
with expertise in chemistry to jointly produce optical chemical and bio-sensors.
Applications of such sensors will be in various areas, such as health/medicine,
agriculture/bio-technology and defence, depending on the sensing layer to be
used. In this project we will restrict to applications in the area of Health and
Pharmacy.

... While the project focuses on the design and fabrication of optical bio-chemical
sensors, the execution will show the potential of further future activities, with
respect to resulting products, to formation of “brain-ware” and networks, as well
as to multi-disciplinary collaboration. ...

RISTEK application, Rp. 875,400,000 for 3 years.

Submitted 19 June 2006. No information about rejection has been received yet, but
the project was not mentioned in a list of granted project published by RISTEK.
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Participating | LMI : A. Sopaheluwakan, Dr. H. Uranus

groups Maju Makmur Mandiri Foundation, Jakarta : Dr. Koo Hendrik Kurniawan
ITB, P2MS, Andonowati

ITB, Physics Photonics Goup : Dr. Iskandar, Dr. Rahmat

Univ. Of Jember, Pharmacy : Dr. B. Kuswandi

UTwente-math: Van Groesen, Dr. Stoffer

UTwente, Integrated Optical Micro Systems: Dr. Hoekstra

Applicant Dr. Andonowati
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3. Contract Research Project

Title Estimates of damping coefficients from Measurements of moored ships in irregular
waves

Short From the Confidential Technical Report LMIC_06/01 (August 2006)

description Task:

Develop algorithms to estimate the damping coefficient from a given time series,
using a method called ‘logarithmic decrement method’, and illustrate the results
of the algorithms for a number of specified time series.

Result:

The Least Square Method and the Logarithmic Decrement Method seem both to
be able to estimate the natural frequency and the damping coefficient of moored
ships in irregular waves, provided that the motion is described by a second order
linear differential equation with white noise process as source. The estimations
obtained with the two methods differ only slightly for the given time series.
Estimates of natural frequency and damping coefficient are produced for all 30
given time series.

Funding MARIN (Maritime Research Institute Netheralnds)
Period June - August 2006
Supervisors Prof. Van Groesen, Dr. Andonowati
VIA B _
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