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Strategic International Collaborative Research Program (SICORP)
Japan—Indonesia - Philippines Joint Research Program

Executive Summary of Final Report

1. Project title : [ Monitoring and prediction of extreme weather using lightning detection
network and micro-satellites |

2. Research period : August 2016 ~ March 2020
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research project
Pl TAKAHASHI Professor Hokkaido University Unification
Yukihiro
Co-PI SATO Lecturer Hokkaido University Lightning
Mitsuteru analysis
Collaborator MATSUMOTO Professor Tokyo Metropolitan University | Weather data
Jun analysis
Collaborator YAMASHITA Lecturer Ashikaga University Lightning sensor
Kozo development
Collaborator KURIHARA Associate Hokkaido University Satellite
Junichi Professor development
Collaborator ISHIDA Assistant Hokkaido University Satellite data
Tetsuro Professor analysis
Total number of participants throughout the research period: Number 16
Partner-side
Name Title Affiliation Role in the

research project

PI Joel S. Marciano Acting Director | Department of Science and Manager
Technology, Advanced
Science And Technology
Institute
Pl Tri Handoko Seto Head of National Laboratory for Manager
National Weather Modification
Laboratory for Technology, Indonesia
Weather Agency for the Assessment
Modification and Application of
Technology Technology
Co-PI Glenn Vincent Lopez | Senior Science | Department of Science and Lightning
Research Technology, Advanced analysis
Specialist Science And Technology
Institute
Collaborator Gay Perez Associate University of the Philippines Weather data
Professor Diliman analysis

Collaborator

Ellison Castro

Senior Science

University of the Philippines

Satellite data

Researcher Diliman analysis
Co-PI Findy Renggono Researcher Agency for The Assessment | Software
and Application of development
Technology
Collaborator Erwin Mulyana Researcher Agency for The Assessment | Weather
and Application of analysis
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Technology
Collaborator Halda Aditya Researcher Agency for The Assessment | Data analysis
Belgaman and Application of and software
Technology development
Collaborator Faisal Sunarto Researcher Agency for The Assessment | Cloud micro-
and Application of physics analysis
Technology
Total number of participants throughout the research period: Number 9

4. Summary of the international joint research

During this joint project, we conducted cutting-edge scientific researches toward the
social implementation in order to monitor and predict extreme weathers based on the
data obtained by a lightning observation network and by micro-satellites. We established
methodology of rapid lightning geolocation and found some essential relationship
between lighting activity and thunderstorm/typhoon development. Also, we succeeded in
making and calibrating new satellite-born thermal infrared camera which will be installed
at Indonesian satellite and dedicated to thunderstorm measurement. Moreover, we found
a close relationship between Taal volcano eruption happened in the period of this
research. Using consecutive cloud images taken by a micro-satellite we constructed the
world’s best 3D model of cloud.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

We developed a high-speed lightning discharge location detection program using the data
of the VLF radio observation network and found a quantitative relationship between the
observed lightning activity and meteorological parameters such as rainfall. For the first time,
the relationship between typhoon intensity and lightning discharge activity was analyzed
using the backtrace method, and the typhoon prediction using lightning activity was expected
in the near future. We succeeded in estimating the world's highest resolution 3D cloud
structure using a micro-satellite. The development of a thermal infrared camera for weather
observation onboard the Indonesia satellite was completed in Japan and was brought into
Indonesia.
5-2 Synergistic effects of the joint research

In addition to the existing lightning observation system (AVON), some new site were newly
installed in the Philippines, Indonesia and Japan. It was the responsibility of the host country
to select a suitable location, get permission for installation, and perform installation work,
ensuring stable operation. In addition to jointly developing and launching the second micro-
satellite in the Philippines, satellite operation will be conducted with four micro-satellites from
three countries to obtain highly accurate 3D cloud images and early imaging of
meteorological disaster areas. Japan's first scientific payload onboard Indonesia satellite was
build and exported. We held workshops with researchers from three countries, confirmed the
goals of the program, and reported the progress of the research.
5-3 Scientific, industrial or societal impacts/effects of the outputs

The achievements of two Philippine micro-satellites were highly evaluated in the country
and directly supported the establishment of the Philippine space agency, PhilSA, which had
been a long-standing concern. Professor Joel Joseph S. Marciano Jr. was appointed as
director general (secretary level) of PhilSA. It became a great stepping stone to deepen
further cooperation with the country. Myanmar has also started a similar program following
the Philippines. Other ASEAN countries and Mongolia are also showing strong interest. The
satellite and multipoint observation technology cultivated through this program will greatly
promote not only other natural disasters but also fields such as environmental monitoring of
SDGs, support for agriculture, forestry and fisheries, and innovation.
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