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o you know what the term “remote 
sensing” stands for? It refers to 
“non-contact measurement.” To put 

it simply, it involves using cameras on satellites, 
drones or balloons to capture images of objects 
on the ground and create maps. My research 
interests center around applying remote 
sensing to monitor aquatic environments, 
especially oceans and lakes. In recent years, 
with higher water temperatures and water 
levels due to global warming, issues affecting 
fishing and daily life are becoming more 
frequent and serious. In such a situation, 
remote sensing is expected to play an important 
role in monitoring the health of water bodies.
I first encountered this research subject as a 
university student, when my professor 
proposed a project to me. Its objective was to 
demonstrate a hypothesis about Lake Shinji in 
Shimane Prefecture, famous for its Shijimi 
clams, using satellite data. The hypothesis 
stated that the areas of the lake where the 
clams live have clearer water than other parts 
of the lake. It may sound surprising, but it 
turned out to be true. Shijimi clams filter 
suspended particles from the water to obtain 

nutrients, which means that the water above 
clam beds tends to be clearer. But how could 
we measure this "clarity," that is, the absence of 
murkiness, which actually indicates the 
distribution of chlorophyll? Some satellites are 
equipped with ocean color sensors specifically 
designed to measure chlorophyll. Chlorophyll 
absorbs blue and red light and reflects only 
green, and by measuring the amount of light 
absorbed, satellites can estimate chlorophyll 
levels. However, the problem with this method 
was that most ocean color sensors have a 
resolution of about 1 km. Lake Shinji, which is 
roughly 20 km long and 5 km wide, with clam 
beds only about 1 km from the shore, was too 
small for these sensors to capture clearly. To 
counter this problem, I devised a method to 
use higher-resolution satellite images, mainly 
the French SPOT satellite with a 20-meter 
spatial resolution, to measure chlorophyll in 
the lake. I thereby demonstrated that the 
waters where Shijimi clams live tend to be 
clearer, on average, than other parts of the lake. 
This work earned me my doctorate.
Since this project, I have been thoroughly 
enthralled by remote sensing. Even since 

becoming a university professor, I have still 
been immersing myself in mapping the 
environments of oceans and lakes using this 
technology. At present, I am using satellites, 
drones, and balloons (Photo 1), expanding my 
research to include mapping coral reefs (Photo 
2) and seagrass beds, not just to measure 
chlorophyll. At the end of each research 
project, we always need to conduct physical 
validation from a boat. So my lab regularly 
engages in marine observation (Photo 3). 
Fortunately, Hiroshima University provides 
easy access to research vessels and has numer-
ous labs whose members are willing to collabo-
rate with us. These ideal settings have allowed 
us to generate many new research projects. 
This combination of the cutting-edge technolo-
gy of satellite remote sensing and traditional 
boat-based fieldwork has earned my research a 
solid reputation. As a result, courses and 
research in this field are extremely popular with 
students. Together with these students 
passionate about measuring and diagnosing 
water environments, I am committed to 
continuing my research and exploring new 
frontiers.
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Photo 1: Capturing water surface images using a balloon for seagrass bed 
mapping

Photo 2: Indoor 
experiment in an 
a q u a r i um  f o r  
satellite coral reef 
mapping

Photo 3: Boat-based 
fieldwork to validate in 
detail satellite-cap-
tured ocean colors and 
temperatures

Satellite visible (background) and thermal (above) 
images of Hiroshima City indicating higher ground 
temperatures along the Ota River and its branches
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*HiSIM (Hiroshima-University STARC IGFET Model) is a 
transistor model used in circuit design that has been developed 
by  Hi rosh ima  Unive r s i ty  in  co l l abora t ion  w i th  the  
Semiconductor Technology Academic Research Center (STARC).

Research Institute for Radiation Biology and Medicine 

Attached Research Institute

The Institute conducts comprehensive research projects 
on the effects of radiation on the human body, ranging 
from cutting-edge basic research in genomics to advanced 
clinical deployment of regenerative medicine, etc. While 
being involved in research and development of medical 
treatments for A-bomb survivors for over half a century, 
the Institute is actively engaged, as a research hub in the 
field of radiation disaster medical science, in joint research 
projects with researchers and doctors across the country.
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Synchrotron radiation is generated when an 
electron traveling at the speed of light is 
forced to change direction by a magnetic 
field. Synchrotron radiation is called “dream 
light” because it is not only powerful but 
also includes light of various wavelengths. 
The institute promotes advanced materials 
science and emerging interdisciplinary fields 
using synchrotron radiation.
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t present, research and development 
are advancing at a dramatic pace in 
the fields of science, medicine, and 

engineering. The outcomes of these efforts are 
expected to benefit society in various ways. On 
the other hand, deep-rooted concerns and anxi-
eties have arisen about the potential misuse of 
research results. The common issues across all 
the fields are how to promote research and 
development and how to return the outcomes 
to society. I address these issues through my 
expertise in ethics.
In September 2012, when I was a graduate 
student at Kyoto University, I went to study 
applied ethics at Oxford University in the 
United Kingdom. Shortly thereafter, I received 
the exciting news that Dr. Shinya Yamanaka of 
Kyoto University had won the Nobel Prize in 
Physiology or Medicine. He was recognized 

with the prize for his discovery that mature 
cells, such as skin cells, can be reprogrammed 
to become cells that can make all types of cells 
in the body (formally known as “induced 
pluripotent stem cells” or “iPS cells”) simply by 
inserting a few specific genes into the cells. At a 
similar time, another group announced that 
they had successfully created eggs from mouse 
iPS cells and produced offspring from these 
eggs. Based on these results, Dr. Yamanaka also 
recognized that iPS cell research could raise 
ethical issues, depending on how it was used. 
In this situation, I began researching the ethical 
issues concerning iPS cell research, partly due 
to the recommendation of my mentor in the 
UK at that time. After returning to Japan, I took 
up a position as an ethics expert at the Center 
for iPS Cell Research and Application, Kyoto 
University, the active hub for research and 
application of iPS cells. Until 2022, when I 
moved to Hiroshima University, I was engaged 
in the ethical issues raised by cutting-edge life 
science research, such as iPS cells, at Kyoto 
University.
The field I work in is also known as “Ethical, 
Legal, and Social Issues (ELSI)” or “Responsi-
ble Research and Innovation (RRI).” ELSI 
addresses issues that may arise during the 
conducting of research or the utilization of its 
results. RRI, on the other hand, is a process of 
promoting research and development by work-
ing backwards from a vision of the kind of 

future we want to live 
in and the values we 
wish to uphold in that 
society. RRI includes 
elements of ELSI. In 
recent years, all coun-
tries, including Japan, 
have recognized the 
importance of ELSI 

and RRI and have focused their efforts on such 
research. In addition to ELSI research, which 
involves thoroughly identifying and discussing 
issues caused by specific technologies, I also 
aim to “co-create the future (create a better 
society)” with diverse stakeholders (citizens) 
based on the RRI approach.
In the field of ELSI/RRI, we need the ability to 
understand the state-of-the-art research being 
developed by scientists, medical doctors, and 
engineers, the ability to work internationally 
and interdisciplinarity with such a diversity of 
researchers across arts and sciences and bound-
aries, and the ability to connect researchers 
with society. It is not easy to co-create the 
future in a way involving a diverse range of 
citizens. In fact, despite various initiatives 
undertaken worldwide, there are still no clear 
cases of success. At Hiroshima University, I 
engage in research and practice daily while 
establishing one of the top research environ-
ments in Japan in the field of ELSI/RRI. 
Through these efforts, I hope to contribute to 
creating a better society, one where people feel, 
“This is the kind of society I want to live in.”
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Engaging in dialogue with participants at "Creating the Brain!? 
Cutting-Edge Neuroscience," a discussion event for high school 
students held on September 23, 2023.

Engaging in dialogue with a diverse group of citizens at 
"Research Chit-Chat #8 (Special Edition): Creating and Thinking 
about the Brain̶The Future of Brain Organoid Research."

In May 2024, a research group at Kyoto University announced that they had developed a 
method for mass-producing the precursors of eggs, called oogonia, from human iPS cells. 
The initial method (see figure above) had the limitation of producing only a small number 
of oogonia, as I discussed it in my book How Far Can We Manipulate Life? Applied Ethics 
Lecture, published in 2021. They have now overcome this challenge. As you can see, life 
science technology continues to evolve daily. In these circumstances, bioethics is 
increasingly required to play a greater role in connecting academia and society.
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