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Modern society has achieved spectacular economic
growth and prosperity through rapid technological inno-
vation. On the other hand, these achievements have
resulted in grave and complex problems, including envi-
ronmental destruction and pollution.

Confronting these issues in the process of development,
industrialized nations have produced results in overcom-
ing them to some extent, through structural reform, inno-
vative technologies, etc. Among some of the developing
countries, a transition is taking place with economic
development moving away from its initial infancy stage
toward dramatic growth. However, environmental issues
represented by contamination of the air, water, soil, etc.,
have become chronic alongside the expansion in economic
activities. Now is the time for countries around the world
to join hands and take action, to avoid repeating their mis-
takes and learn from lessons from the past. This is the
direction in which we believe humankind should evolve.

The Honda Y-E-S Forum, held for the first time this year,
had been organized to provide a place for discussion
among the young scientists and engineers of Asia, includ-
ing Japan, to raise consciousness of issues in the region
and the role that science and technology should fulfill in
resolving them. The Forum hopes to contribute to the
development of human resources in science and technolo-
gy field, and the growth of human networks in the area
through cooperation between countries involved in the
program.

How are the countries of Asia and the rest of the world to
cooperate and plan together the direction of progress for
humankind, with their attention focused on the environ-
ment surrounding us? Answering this question is the pur-
pose of this Forum. We hope that through our activities
we can do something to encourage young people, since the
future of our planet lies in their hands.
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Hiroto Ishida
President, Honda Foundation
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BH3% Doors Open

BIS&HLVED Opening Remarks
H£H EA AHEE BEER Hiroto Ishida, President, Honda Foundation

Y-E-SERHEZEHICKDTLET—,3> Presentations by the Y-E-S Awardees
B KL Vietnam NI FLDKEFRICHITHIATY/ 00 —DER
Ecotechnological Solutions to Water Pollution in Vietnam
B >R India FAFRTIEEBIIHIETH?
— AV RORTBRELERICERIE—
Dare to Take a Deep Breath?
—Air pollution in India and learning from developed countries—

W5 R 7 Cambodia  DURITICHTHMTKOBTEEHE
Arsenic Contamination in Groundwater, Cambodia

B>+ X Laos T ADRIEEE—BEEMIC DT
Garbage, Main Environmental Problem in Lao PDR

BMI+>v— Myanmar BREESHISBEIRILF—%
Planning to Turn Trash into Gas and Electricity

—— MEARAZ—OVTFTANTILtE>FT—3> Research Poster Contest Presentation
—— SUFEALTRAERAZ—EE-IRE Lunch time / Research Poster Viewing and Voting

— HFEE 1 Keynote Speech 1
BERIEEFLICHTARIZHEMT  Scientific Technology for Environmental Conservation
BHEERK ARAFLEHIS T¥Et

Masanori Fujita, Ph. D.
Professor Emeritus of Osaka University

—— H:FEE 2 Keynote Speech 2
BREZTEHHEADUE—IE> > FOFB  How Can Remote Sensing Contribute to Tackling Climate Change?
THENK FRAZLEHE I¥Et

Yoshifumi Yasuoka, Ph. D.
Professor Emeritus of the University of Tokyo

({kE815% 15-minute Break)

INZRIVT 1 ABv 3> Panel Discussion

EFL—4—: AEERK KEMEAFERAZRE BUaPiEt
Atsushi Sunami, Ph.D.

Professor of National Graduate Institute for Policy Studies

({AE820% 20-minute Break)

—— MRARRAZ—OAV TAMRREKRE
Award Ceremony for Research Poster Contest

—— BASR¥ES Closing Remarks

—— BA% Closing
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*Honda Young Engineer and Scientist's Award B&#R: Y-E-S(D1 - A— T R)EfE
M What is Honda Y-E-S Award ™
The Honda Foundation started the Honda Y-E-S Award program to foster future leaders of science and technology
fields in 2006 as a part of the Honda Foundation's 30th anniversary project. It is Implemented in Vietnam, India,
Cambodia, Laos, and Myanmar, and many awardees come to study in Japan.

*Honda Young Engineer and Scientist’s Award

HondaY-E-S
Award



Speaker Profile

Nguyen Trung Kien

2006F N M LY-E-SEERE
SEE N/ AIHKZIER
RWNER RIE. /NI IR
FHRE

2006 Y-E-S Awardee in Vietnam
Information Technology,

Hanoi University of Science and
Technology

Currently working as a Researcher

at the above university

Le Nguyen Kim Hai

2010FE N MLY-E-SEEHE
EE NN LERAZER—FI
IR IBAZIERBZFI
S RIETTTEREIN —T 1>
THAEHBEE YR —Jv—
2010 Y-E-S Awardee in Vietnam
Computer Science and Enginering,
University of Technology, Vietnam
National University, Ho Chi Minh City
Currently working as a Purchasing
Manager at TTT Construction &
Trading Corp

Ngo Khac Hoang

2013FE N NS LY-E-SEFHE
ZHE NNFLERKFEN
IRIMAFEFIF ERE
EEL RIE AL NUHTL
KFELRE

2013 Y-E-S Awardee in Vietnam
Electronics and Telecommunications,
University of Engineering and
Technology, Vietnam National
University, Hanoi

Currently studying in a master’s
course at University of Paris-Saclay

Rohit Singh Sahani

2009F 1 U RY-E-SEMEZ
HE AP IRAETU-K
BHIZEH  B/E A
YT TIN-T V=
TT7IIIAR

2009 Y-E-S Awardee in India
Electrical Engineering,

Indian Institute of Technology, Delhi
Currently working as a Senior Associate
at Boston Consulting Group

ambodia

Mayur Rastogi

201FE A > RY-E-SEFHE Z
HE AFIMKEHTYT
T-IRALZIZEH RE.
RN T E—

2011 Y-E-S Awardee in India
Chemical Engineering,

Indian Institute of Technology,
Khargpur

Currently working as an Founder at
Shipoya

Nishita Mohan

2012F 1 > RY-E-SEHE F
HE M RIRKFEINIAR
NMFFI/00-FH R,
K N=IN—FRFELTRIE
2012 Y-E-S Awardee in India
Biotechnology,

Indian Institute of Technology,
Madras

Currently studying in a doctor’s
course at Harvard University

\
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Sok Sikieng

2008FH> AT 7Y-E-STEM
ESZEE EXT/oNROKRFE
BEFEEILE1—2—HF AT
B HIE T)—FXWeb
Developer

2008 Y-E-S Awardee in Cambodia
Computer Science

The Institute of Science, Royal
University of Phnom Penh
Currently working as a Freelance
Web Developer

W 7

Nget Rachana

2013FHL R TY-E-SEERE
SHE EILT/NCRER
SR 1 — Y (I XE
I BRAE mER B L RIE
2013 Y-E-S Awardee in Cambodia
Computer Science,

Royal University of Phnom Penh
Currently studying in a master’s
course at Kyoto University

MR- R RELRDHDTT,
*Organizations and titles are at the time of the Forum.
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KPR BRI FRESROBDNTT,
*Organizations and titles are at the time of the Forum.
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Vernsone Phengsoulith

2008F T+ AY-E-SEMHEF
HE /SARELARFTFEY
XBERIFERRE T
F ZAE L KFFEA

2008 Y-E-S Awardee in Laos
Transportation Engineering,
Faculty of Engineering, National
University of Laos.

Currently working as an Instructor
at the above university

Myanmar

Manyda Phothirath

2010%F 7 # XY-E-SE R E F
HE SARELKRFTFEH
EERXBIFER BRE
Lao Transport Engineering
Consultant R l#

2010 Y-E-S Awardee in Laos
Road-Transportation Engineering,
Faculty of Engineering, National
University of Laos

Currently working as a Bridge
Engineer at Lao Transport Engineering
Consultant
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Ein Kaung

2014F 3+ ~v— Y-E-SER
HEHEE IHAXFEVER
EFHMIFER HE.
SMART Group 1 >%—>
2014 Y-E-S Awardee in Myanmer
Mechatronics,

Technological University (Hmawbi)
Currently working as an intern at
SMART Group of Companies
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Masanori Fujita, Ph.D.

Professor Emeritus of Osaka University
Major research fields: Water Science and Environmental
Biotechnology, Water Quality Engineering

He left a doctoral degree program for fermentation engineering in Graduate
School of Engineering, Osaka University in 1966. He started working for the
Sewage Works Division, Osaka City, Osaka in 1966. After serving an assistant
and an associate professor at Department of Environmental Engineering, Osaka
University, he became a professor of Graduate School of Engineering, Osaka
University in 1989. He moved to the National Institute of Technology, Kochi
College as a President in April 2005. He was also a post-doctoral fellow in
Water-Loo University, Canada, and served as a research associate in Kansai
University, a visiting professor in Kobe University, Osaka Women's University,
University of Yamanashi, and graduate school of Osaka Sangyo University.

He is currently a committee member of the Wastewater Technology Committee,
Ministry of Economy, Trade and Industry, the Environmental Research Planning
Committee, Ministry of Environment, the Soil/Groundwater Pollution
Countermeasure Committee, Osaka Prefecture, and the Environmental
Committee, Hyogo Prefecture.

He is also a member of the Japan Society on Water Environment, the Japan
Sewage Works Association, and the Japanese Society of Water Treatment
Biology.

Yoshifumi Yasuoka, Ph.D.

Prof. Emeritus, the University of Tokyo
Major research fields: Remote sensing,
Environmental engeneering, Spatial Information Science

He received the B. Eng., M. Eng. and Ph. D degree in applied physics from the
Univ. of Tokyo in 1970, 1972 and 1975 respectively. He was with the National
Institute for Environmental Studies (NIES), Japan from 1975 to 1998, serving as a
researcher, a senior researcher, and section head. At NIES last two years he
served as a Director of the Center for Global Environmental Research. In 1998 he
moved to the University of Tokyo as a Professor at the Institute of Industrial
Science. In 2007 he moved to the National Institute for Environmental Studies as
an Executive Director (Vice President). He is currently with Japan Science and
Technology Agency (JST) as a Research Supervisor of the Program “Science
and Technology Research Partnership for Sustainable Development (SATREPS)”,
and with Association of International Research Initiatives for Environmental
Studies as a Program Director for the Ministry of Environment Research Fund.
His major research field is remote sensing, GIS and spatial data analysis
(Geo-informatics) for environment and disaster assessment. He was a president
of Japan Remote Sensing Society (2002 to 2004).

KPR IR BRI ELSRODDTY,
*Organizations and titles are at the time of the Forum.
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Dr. Atsushi Sunami

Advisor to the President, Professor,

National Graduate Institute for Policy Studies

Major research fields: Science and Technology Policy,
Public Policy Analysis

Professor Sunami holds BSFS from Georgetown University. He obtained
MIA and PhD in Political Science from Columbia University. He is currently
Professor, and Advisor to the President at National Graduate Institute for
Policy Studies, Japan. Before joining GRIPS, he was a Fellow at Research
Institute of Economy, Trade and Industry established by the Ministry of
Economy, Trade and Industry, Japan between 2001 and 2003. He also
worked as a researcher in the Department of Policy Research at Nomura
Research Institute, Ltd. from 1989 to 1991. He was a visiting researcher at
Science Policy Research Unit, University of Sussex, and Tsinghua
University, China. He is also a member of the Council for Science and
Technology in Ministry of Education, Culture, Sports, Science and
Technology and the Expert Panel on Basic Policy in Council for Science,
Technology and Innovation of Cabinet office.
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Opening Remarks

Hiroto Ishida

President, Honda Foundation

Thank you for the introduction. | would like to thank
everyone who joined today’s Forum despite your very
busy schedule. On the occasion of the holding of this
Forum, | would like to deeply express my gratitude for
all the support and cooperation offered from various
fields, including Japanese universities for joining and
applying for the Research Poster Contest.

The Foundation has been developing the
grant program “Y-E-S Award” for awarding excellent
undergraduate students in science and technology
universities in 5 countries, starting with Vietnam 10
years ago, followed by India, Cambodia, Laos, and
Myanmar. The representatives of awardees in each
country have planned, discussed, and organized
today’s Y-E-S Forum by further extending the Y-E-S
Award program. The main purpose of this Forumis
to contribute to developing the skills and abilities of
young scientists and engineers in Asia. It also aims to
expand the human network through communications
among awardees and with Japanese scientists,
getting to know Japanese academics and experts,
and bringing back what is learnt during the Forum to
home countries.

Honda Y-E-S Forum 2015

The theme for today’s discussion is “Tackling
Pollution through Ecotechnology.” In these countries
which are undergoing transition to a further
development stage, environmental problems, such as
air, water, and soil pollution, have been growing more
prominent as economic activities expand. Recognizing
such issues, the role that science and technology
has to play in tackling them will be further discussed
during this Forum. | am also expecting this Forum to
be an opportunity that triggers and accelerates further
cooperation among countries beyond national borders.

This is the first Y-E-S Forum and hopefully will be
held every year hereafter. Today as the first step, we will
endeavor to create this Forum to be more fruitful and
meaningful for many young scientists. Since this is the
first time, there may be a lot which may be improved.
Therefore, we welcome candid and frank opinions so
that we can make things better for the next time.

| would like to conclude my greeting by asking
for your continued cooperation with the Foundation
in the future. And please spend nice time in this lovely
hall at the University of Tokyo. Thank you.
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Nishita Mohan

2012 Honda Y-E-S Awardee in India

Konnichiwa and Goodmorning to distinguished
guests, Honda prize laureate, Honda Foundation
officials and fellow preparatory committee members.
I am Nishita Mohan from India. As a Y-E-S awardee
and an organizing team member for the Y-E-S Forum
2015, | couldn’t be more delighted to welcome you
all to the Honda Y-E-S Forum 2015. My friends Hai
and Rachana have done a delightful job in describing
the goals of the Forum. | just wish to add a couple of
thoughts of my own and describe what a rewarding
experience this has been for each one of us in the
preparatory committee.

The idea behind the Forum was that when you
bring together individuals of different backgrounds
with experience in different areas, you can make
innovation possible. Each year the Forum will strive
to bring together students, professors, researchers
working in different areas of ecotechnology, to
brainstorm and discuss the common environmental
issues that we are facing in the society and to come

up with solutions. For this purpose, we need as
many ideas and solutions from each one of us in the
room today.

The topic that we have chosen for today is
pollution and we will get to hear the perspective
of each country today, from different individuals in
the room and we hope that everyone will walk out
of the room with an idea of what type of pollution
everyone is facing in their respective countries and
how they are tackling this problem.

We hope that the discussion will be fruitful to
all of us, and we definitely hope to see you again
at the Forum in the coming years. We urge you to
participate and raise many, many questions and also
look forward to hearing your valuable feedback.

I would like to end with a quote- Coming
together is beginning, keeping together is progress
but working together is success.

Thank you.

Honda Y-E-S Forum 2015
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Vietnam

Nguyen Trung Kien

2006 Honda Y-E=S Awardee in Vietnam

Ecotechnological Solutions to Water Pollution
in Vietnam

g T

Vietnam Y-E-S Awardees

Tokyo, November 18, 2015

6 Water pollution in Vietnam )
6 Surface water pollution treatment)
a Groundwater pollution treatment )
6 Challenges )
Qo )
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Presentations by the Y-E-S Awardees

We all know that water is the source of life. However,
consuming polluted water is the shortest path to death.
According to WHO, in developing countries, 80% of
illnesses are linked to poor water and bad sanitation
conditions.

Be well-aware of the importance of clean water to
human health, Vietnam government has already
approved a national target program for rural water
supply and sanitation in period 2012 -2015.

In which, 85% of the rural population will have access
to hygienic water, 45% of which will have access to
clean water.

But according to a recent report in 2013, there is only
38.7% of the population in the rural area having access
to hygienic water and the percentage in 2014 is 42%, so
the difference is only 3.3% in one year. And that makes
the target at the end of 2015 (85% of rural population will
have access to hygienic water) an impossible mission.
Therefore, the large number of people still relies on
polluted water from rivers, community ponds and
private tube wells for drinking and daily use.

According to a recent study by Ministry of Health

and Ministry of Natural Resources and Environment

of Vietnam, there are about 9,000 death and 200,000
new cancer cases detected in Vietnam every year. Main
reason is the use of polluted water.

Water pollution can be divided into two categories:
surface water pollution and ground water pollution.
The main sources of surface water pollution are
domestic wastewater, industrial wastewater, agricultural
wastewater and medical wastewater. The problem

in VN is that the wastewater is discharged into the
environment with little to no treatment.

In Hanoi only, 93% of the non-treated wastewater is
discharged directly to the sewage system.

Water pollution in Vietnam

— 85% of rural population have access to hygienic water
= 45% of which have access to clean water
46.3%

BT 2% B5%
2013 2014 N}ls
3.3%
U A impossible

Surface water pollution

= Account for 30% of waste water discharged directly to rivers/canals
with little treatment

= Only 50-60% of industrial zones have waste water treatment systems
= 50% of which do not operate efficiently

= Little to no treatment
= 53.4% of the hospitals has a waste water treatment system (2011)

Hanoi: 93% n

Source: CEM, 2012

Honda Y-E-S Forum 2015 15



Presentations by the Y-E-S Awardees

The polluted surface water accompanied by the over
exploitation of the ground water is the main source of
the micro-organism and heavy metal pollution of the

Groundwater pollutlon

ground water, beside the natural sources of pollution 7 Geclogical characteristcs
including geological characteristics of the strata and e o resuted In Insufficlency of recharging the
. .. . . . . - Sallne water has intruded into and deslwved the freshwater layers
high salinity which is caused by over exploitation of + Microorganism and heavy metal pollution:
o = Overewluhaunn
round water and rising sea level. - activities large quantity of pollution
9 9
into the environment
= Pollution is distributed by surface water, Inﬁll.raﬂng into and
Dolluﬂng the laye:
= E.g: Colife in HCM Hution in Hanoi, iron

city,
pollutian around sulphur mines in northern provinces

Source: CEM, 2012

* Iron contaminated
groundwater

+ Fecontent > 26 times
the accepted level

= Only happened since a
gaper ml?mnd iron

rm operated 5 years

Polluted water from a canal and private
tube wells near a cemetery

Beside the surface water, 17% of Vietnam’s population is
dependent on groundwater from private tube-wells as
drinking water supply according to estimation by UNICEF
in 2002. And this leads to another bigger problem called
chronic arsenic poisoning. High concentrations of arsenic
occur naturally in the soil in some areas of Vietnam. The
Red River Delta, where Hanoi capital is located, has high
arsenic concentration level similar to the level found in
Bangladesh. The measurements from the Red River Delta
revealed arsenic concentration to be up to 810 pg per

litre of groundwater that is 80 times the concentration s i
allowed in drinking water source according to WHO BN |« |
guideline (10 pg per litre). 9

16 Honda Y-E-S Forum 2015
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So as you can see, we are facing the pollution to

both surface water and ground water. And some
ecotechnologies have already been applied in Vietnam
to solve this situation. The first example is the product
called Hudavil that are versatile probiotics made from
waste product of sugar manufacturing. It has been using
to manipulate the water in aquaculture ponds to raise
shrimp and catfish.

Second example is the use of aquatic plants and waste
products such as bean pulp and bagasse to absorb the
pollutants in the community ponds and purify the water.

Also, in recent years, there are some emerging
technologies that have been researched and applied
to treat the wastewater in Vietnam. Two of them are
Membrane Bio Reactor and Wetland. Membrane
bioreactor is the combination of a membrane process
with a suspended growth bioreactor. The bioreactor
dissolves the pollutants, while the membrane retains the
solids and micro-organisms and gives the clean water.
In a constructed wetland, water passes through the
habitat of aquatic plants that have the ability to absorb
pollutants such as organic matter, ammonia, heavy
metals, ... and this gives cleaner water.

The above technologies are being used to treat polluted
surface water, to treat polluted ground water, and there
are 4 popular technologies applied in Vietnam. They are
Oxidation/Precipitation/Co-precipitation, Adsorption,
Membrane filtration and Sand filtration. Out of these 4
technologies, the sand filtration is cost effective and can
be easily constructed by the households to remove Iron
and Arsenic from the groundwater.

Polluted surface water treatment

| Environmental biotechnology
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Polluted ground water treatment
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A sand filtration system consists of a tube, a filter tank,
a storage tank and an electric pump. The filter tank Polluted ground water treatment

consists of 4 layers: crushed-brick layer at the top, ol
yellow sand layer, coarse-grained yellow sand layer and
pebble layer at the bottom. When the water is pumped
from the ground through this system, the sprinkler

can help increase the dissolved oxygen content in
groundwater, oxidize the Fe(ll) into Fe(lll) and oxidize
the As(Ill) into As(V). Fe(lll) has strong adsorption affinity
to As, so Fe(lll) and As will co-precipitate. As(V) can be S
absorbed more easily than As(lll), therefore oxidation s
of As(lll) into As(V) can enhance the subsequent
adsorption process in the filter tank. In reality, people
also plant umbrella grass on the surface of the sand

filter to enhance the removal efficiency and lengthen Polluted ground water treatment

the working period of the sand filter.

()

___emxs
14

= increase the dissolved oxygen content
in groundwater

~ oxidize Fe{ll} into Fe{ill}

= oxidize As{Ill] into As{v}

15

Polluted ground water treatment

o ___emxs

A survey has been conducted in Ha Nam province, - - = :
Vietnam to compare the Arsenic content before and
after sand filtration. The graph in the slide shows Arsenic -
content in raw water by red lines, Arsenic content in o
treated groundwater by blue lines and the max content I P |
in drinking water as guided by WHO by green line. After
filtered by sand filtration systems, 80% of the samples U
have the Arsenic contents less than 10 ug per litre and - “ J‘| | | !
all of the samples have Arsenic contents less than 50 - bl M
Mg per litre, which can be considered as potable water Pl
in Vietnam due to the very high Arsenic content in B«
groundwater. 17
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We have already applied some technologies to solve

the pollution situation in water in Vietnam. However, we
are still facing some challenges. First, we are struggling
between developing economy and protecting the
environment. Second, 80% of the industrial zones do

not have wastewater treatment systems and since

many multi-national companies are now moving to
Vietnam for manufacturing, this will become a bigger
problem. Third, we still have an out-dated agriculture
that discharges a lot of pollutants into the environment.
Forth, we have some cross border rivers like the Red river
and Mekong river. Therefore, solving pollution cannot be
done by a single country. And last but not least, we are
lacking of budget and experience.

As you may have known that the Sumida river in Tokyo
experienced 50 years of deterioration and it took the
German more than 30 years to solve the pollution of
Rhine. So, we hope that with your experience, you can
help us shorten the time to clean the water in Vietnam,
to protect the environment and save human lives.

Challenges

Honda Y-E-S Forum 2015 19
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India

Nishita Mohan (Left) 2012 Honda Y-E-S Awardee in India
Rohit Singh Sahani Right) 2009 Honda Y-E-S Awardee in India

Dare to Take a Deep Breath?

—Air pollution in India and learning from developed countries—

Namaste!! Good Morning!! Ohayou gozaimasu!!

It is a great pleasure for us to represent the Indian
delegation at the Honda Young Engineer and Scientist’s
Forum 2015 being held in Tokyo, Japan. We are Dare to take a deep breath?
here to speak about one of the biggest threats that rpetsenininds o e o Seveoped e
endangers Indian people - Air Pollution. The title of

our presentation is “Dare to take a deep breath? — Air  m—

pollution in India and the global impact”. : =

Nishita Mohan

Rohit Singh Sahani India

Mayur Rastogi

1
We will bring to limelight the extent of air pollution Agenda
in India, the steps taken by Indian Government for
pollution abatement and learning that can be taken from Alr Pollution in India: Introduction
the experiences of developing countries, like Japan, in Historical developments
dealing with the air pollution problem. . n control
from P
- Leaming from Japan
taken by to mitigate ti
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Here we show 4 images, taken from different parts of
India, which reflect the plight of Indian populace in the
face of unsustainable development. The first image
shows 2 boys from the city of Patna, Bihar who have
covered their faces with handkerchief to save themselves
from vehicular smoke. The second image shows the
non-purified smoke and steam emanating from power
plant. Third image represents frequent traffic snarls that
jam Delhi roads. Delhi has recently become the most
polluted city in the whole world. The vehicular density
in Delhi is maximum in the whole of India. The fourth
image tells another common story from Indian villages,
where the sooty and poisonous smoke from traditional
cook stoves kills hundreds each year.

In a recently concluded Environmental Performance
Index (EPI), a study published by Yale and Columbia
Universities, Delhi led the table as being the most
polluted city in the world, surpassing Beijing, which until
now was the most polluted city in the world. The other
cities that made in the top five were Cairo, Santiago

and New Mexico. The story is similar in the rest of the
country. Air pollution, globally is believed to cause 2.4
million deaths each year, of these 500,000 fatalities per
year happen in India. Some data sources claim that over
30% of children suffer from asthma in the Silicon Valley
of India - Bangalore, a city that generates maximum
employment opportunities for educated young Indians
and is expected to become the country’s biggest
metropolis in the near future. The scenario is so grim in
certain regions of India that even the monsoon (annual
rainy season) gets delayed. This usually happens because
of Asian brown clouds formed due to incessant burning
of fuel-wood and biomass in traditional cook stoves.
Further many auto rickshaws and taxis in India use
adulterated fuel which causes even higher pollution.

Air pollution in India

Some Facts...

+ Number of people who die due to Air pallution globally 2.4 million
- Number of people who die due to Air pollution in India 500,000
« World's most polluted city Delhi

+ Pollution caused by burning fuelwood and biomass is one of the main
causes of the Aslan brown cloud, this cloud delays the monsoon in India

* Many vehicles in India use adulterated fuel; Some of the adulterants emit
unsafe pollutants which further deteriorate the quality of air

+ 30% children in Bangalore suffer from Asthma due to air pollution. The
city is also regarded as the asthma capital of India.

S it o, Sy e
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People in rural India, who account for about 70% of

the population, are affected by carcinogenic cocktail

of aromatic hydrocarbons, COx and particulate matter
due to use of conventional cooking stoves that burn
biomass as a cooking fuel. The exposure to indoor

air pollution leads to cardiovascular and respiratory
diseases amounting to deaths of over 1.6million per year
in developing nations. According to National Cancer
Control Program, India, by 2026 there will be more than
1.4 million people suffering from cancer in India. The
situation is so bad that number of deaths due to Asthma
in India is more than elsewhere in the world. Indoor
cooking fire is the third and outdoor air pollution is the
fifth leading cause of death in India.

If we look at the performance of India on few measures
of air pollution, namely PMio and CO2 emissions, then
India has been on the right track of improvement, but
there are still miles to go before it gives its citizens a safe
and conducive environment to live and grow. From 1995
to 2008, India observed a 5% decrease in PMo levels, a
fall from 109 (ug/m3) to 59 (ug/m3). Also during the same
year range, CO2 emissions (kg per 2005 PPP of GDP) fell
from 0.7 to 0.5, a fall of 3%. On a comparative note, in
Sweden in 2008, PM10 level was just 11 (ug/m3) while the
CO2 emission level was 0.2 (kg per 2005 PPP of GDP)

The plight of India and developing countries is not
new; the developed countries too faced similar
challenges during their growth phases and by setting
up appropriate processes and systemic changes they
were able to control the pollution. Having said that,

the cleanup task in front of developing countries is
challenging, albeit not impossible. One look at the
environment improvement journey of developed nations
shows that they were able to bring about a change
because of strict environment legislations along with
quantifiable pollution targets having transparency in
information disclosure. They transformed their industry
and energy structure to control industrial pollution.
Their governments and think tanks advocated low
carbon lifestyles by strengthening city and traffic
emissions management. They even encouraged public
participation in pollution control.

Honda Y-E-S Forum 2015

Air pollution and health effects

/Numbu of people dying of
asthma in India is more than
elsewhere in the world, Indoor
cooking fire is the third and
outdoor air pollution is the
fifth leading cause of death .

Exposure to particulate matter
can lead to respiratory and
cardiovascular diseases such as
asthma, bronchitis and heart
\ attacks

(C:lﬂCEl cases are increasing at an alarming rate in
India. According to the estimates of the National
Cancer Control Programme (NCCP) by 2026 there will
be more than 1.4 million people suffering from cancer,

On the right track, but miles to go..

PMD (micrograms per cublc meter) level ©0, smissions (kg per 2005 PPPS of GDP)
in India inIndia
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Experiences from developed countries

Promoted strict environmental legislation and clarified major
pollution targets, standards and measures
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The over 50-year tryst of Japan with pollution too ended
in the positive. In the 1960s, the emissions of NOx, COx
and SOx tripled due to higher concentration of heavy
and chemical industries. The region even documented
high prevalence of diseases like Yokkaichi asthma,
Minamata disease (mercury poisoning) and itai-itai
(cadmium poisoning). Over the years the government
invested heavily in pollution-control technologies

and stringent regulations were put in place to tax the
defaulters. 14 anti-pollution laws were passed in 1970s
giving local governments power to tighten the string
around polluting industries. 50 years after the era of high
pollution levels, the Japanese cities are rated amongst
the cleanest cities in the world by WHO. Kyushu, once
called Sea of Death is now a pioneer in use of hydrogen
as power source while Kawasaki has rebranded itself as
an eco-city, building Japan’s largest solar power plant.
The success stories of the developed nations give us a

ray of hope and inspire us to implement similar systems

and technologies to clean our cities and control the air
pollution. A concerted effort by the people, industrial body,
government, non-governmental organizations and research
bodies is required to usher an era of clean and green India.

India over the years has taken multiple steps to mitigate
the effects of pollution and eliminate the root causes. In
1990s National Air Quality standards were defined and
emission standards for vehicular and industrial pollution
were declared. The key initiatives taken by Indian
governments to mitigate air pollution. These measures
have been lumped into 4 major steps namely,

i. Curb vehicular pollution

ii. Improved cooking stoves for rural India
iii. Reducing dependency on Coal
iv. Common man as a stakeholder

Of the steps taken by the government and industry
bodies, the important ones were improvement in
vehicle fuel standards, promotion of public transport
in the country, research into the development and

use of biofuels, national biomass cookstove project in
rural areas, promotion of use of renewable energy and
bringing in more transparency in measurement and
reporting of air quality. Vehicle fuel quality index was
launched and named Bharat Stage (BS) standards. BS
standards regulate the quality of petrol and diesel fuel
in vehicles and emissions thereafter from the vehicle
engines. Currently BS IV has been launched in 13 major
cities in India, BS Ill has already been implemented in rest
of the nation and BS V will be launched in 2017.

Learning from Japan

Active control over

Situation in 1960 decades Current standing
Emissions of nitrogen High investmants in Japanese cites are
carbon pollution-control the

monaude and sulfur technologies world's lsast
e tnpled poliuted, acconing ta
High degres of Strong the Word
contaminabon by 14
and Laws passed at
chemical industries once in 1670 Japan has the
{Pedution Dief) highest life
» Sarong focus an L
given leeway 1o
tighlen standards. * Kyushu, once calied
High prevalence of beyond Sea of Death & now
diseases ke redurements ploneer in use of
Yokkaichi astena, hydrogen as power
Minamata disease source
(mercry J
and itai £al {cadmium + Hawasaki has
poisoning] rebranded ituelf as
wco-city, building
Japan's langest solar

Key Initiatives to Mitigate Air Pollution

Curb
Vehicular

Emissions

Curb Vehicular Emissions

Improving fuel Regulation Standards
= Bharat Stage (BS) IV [modeled over Euro IV standards) implemented in
. NCR and 13 major cities
e = B5 1l [modeled an Euro B} implemented nationwide
= B5 V standard (modeled on Euro V) proposed 1o be implemented in
W17

B85 1V lags 9 years behind the currently fallowed regulation emissions in
Eurcpe [ELVI)

Emission Standards for Gascline Vahicles [GVW 5 3,500 k], g/km

Year Reference w HC HC+NO, NO,

13271 2029 -
1996 - H88-12.4 - 100436

) - 434-6.30 - 150-2.18

2000 B85 272690 - 0.57-170
2005 B85 12-50 - 0507

23 0.20 [
2010 BS I 47 0.7% - o8
533 0.19 o1

10 01 o8
2010 BS W 181 o.1¥ - 0.0
227 0.8 o1
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Under the National Urban Transport Policy, development
of public transport system has been promoted. Systems
such as Mass Rapid Transit System (MRTS) — Metro Rail,
Light Rail Transit System (LRTS) and Bus Rapid Transit
Systems (BRTS) are already in place in a number of cities.

Under the National Biofuel Policy, the government has
targeted to reach 20% blending level of ethanol in petrol
by 2017. Government has contemplated the use of Waste
Cooking Oil as a source of Biodiesel. Waste Cooking Oil
(WCO) is reacted with Methanol in presence of KOH as
catalyst to yield Methyl Esters (Biodiesel) and Glycerin
(byproduct).

Biomass - fuel wood, agricultural residue and animal
waste — is used in 87% of rural households and 26% of
urban households for cooking. These fuels are burned
in outdated cook stoves as a result of which they emit
harmful pollutants, contributing to indoor air pollution
in rural areas. To curb the indoor air pollution, National
Biomass Cookstove Program was launched which

has already covered a big percentage of rural areas.
The program included dissemination of improved
cook stoves and imparting lessons on good cooking
practices to the villagers. One of our co-delegates Mayur
too developed one such cooking stove, which was
distributed in tribal villages of West Bengal.

This slide shows the detailed specifications and results of
the cooking stove designed by Mayur.

Honda Y-E-S Forum 2015

Curb Vehicular Emissions

Promoting Public Transport In Urban Areas
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= Development of Infrastructure in Public Tramsport Systems such us Mass.
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Curb Vehicular Emissions
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Recently government took two ambitious initiatives

- Jawarlal Nehru National Solar Mission (JNNSM)

and National Air Quality Index. Under JNNSM, the
government targeted to achieve 175,000 MW of

green energy by 2022. Of the 175,000 MW the energy
allocations are 100,000 MW of solar power, 60,000 MW
of wind energy, 10,000 MW of biomass and 5,000 MW of
small hydro projects.

National Air Quality Index, announced in October 2014, is
a measurement index consisting of 8 parameters, which
would disseminate information in a simple and effective
manner to the common man as characterized by its
slogan “One Color, One Number and One Description”.
The Data would be disseminated in a real-time manner
to enhance public awareness and persuade common
man to take air pollution mitigation measures.

India too has taken its baby steps in the direction of
pollution abatement. These steps would over a period

of time start to reflect an improvement in air quality.

India has been aggressively promoting the use of
upgraded fuel quality. Think tanks have even suggested
scrapping of subsidies on petrol and diesel to cut down
their consumption. Numerous research projects are
underway to decrease the pollution. One such remarkable
project has been to retrofit the chimneys of brick kilns in
Patna, Bihar with pollution controlling elements. Three
industrialized states—Gujarat, Maharashtra and Tamil
Nadu are even about to launch the world’s first market for
trading permits in emissions of particulate matter. Every
major city will now continuously measure its air quality
and involve its residents in the fight against pollution, one
such case is the anti-smog campaign “Let Delhi breathe”.

Thank you for giving us your time and attention.

Reducing Dependency on Coal

| =
el ke

o

azomias  L9TS 5780
Gan el Hulear

Total installed Capacity: 261,006,496 MW

St 1A Evbeuot St il ALLS

Common Man as a Stakeholder

Other steps taken by Government

+ Aggressive actions proposed to improve fuel standards

projects underway
~ Research project near Patna in Bihar proposes retrofitting the
chimneys of brick kilns in ways that reduce smoke

« Scrapping of subsidies on petrol and diesel in recent years

= Three i iali tal -Gujarat, Mah htra and Tamil Nadu are
‘about to launch the world's first market for trading permits in
emissions of particulate matter

+ Launch of antl-smog campalgns like ‘et Delhi breathe’
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Thank you very much!
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Cambodia

Sok Sikieng

2008 Honda Y-E-S Awardee in Cambodia

I Arsenic Contamination in Groundwater, Cambodia

On behalf of Cambodian Honda Y-E-S Awardees,

it is a pleasure to make a presentation on “Arsenic 6 The 1% HONDA Y-E-S Forum
. . . . e Mendn V-l Tokyo, November 18, 2015
Contamination in Groundwater in Cambodia” to the 1st

HONDA Y-E-S Forum 2015. The presentation is divided
into four parts including water supply in Cambodia, _
arsenic contamination and mitigation and challenges. Cambodia

Arsenic Contamination in Groundwater

*,
1| Water supply in Cambodia
\
2 | Arsenic contamination
1
3 | Arsenic mitigation
1
4 | Challenges
r
5 | Conclusions
e
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To start with, there are some data of water supply in
Cambodia. Cambodian Millennium Development Goals
(CMDGs) targets 80% of the people in urban and 50% in
rural areas would access to safe water supply by 2015. By
2011, accessibility to the supply reached 50% in urban
and 43% in rural areas. It shows that the CMDGs will be
achievable in the near future; however, it would take

15 more years to get 100% of rural people access to
improved water supply countrywide.

If we look at rural water supply in Cambodia, it is clear
that groundwater is a main water source and tube wells
share about 29.47% followed by surface water, 26.76%.
Surprisingly, there is only 4.43% of piped water supplied
in rural Cambodia.

In 1990s when the piped water was not available, more
than 40,000 wells were built to extract groundwater for
daily uses. It was assumed clean and safe. Unfortunately,
groundwater contaminated with arsenic was found

in 2000 in especially the tube well water. The finding
has changed water use patterns in rural communities
and national water quality tests have been undertaken
continuously.

In 2009, arsenic risk map could be drawn with national
drinking water quality standard of 50 parts per billion
(ppb). The map presents groundwater in some provinces
along the Mekong and Tonle Sap River was exposed to
the natural arsenic. Only one province was exposed to
manmade arsenic because of mining activities.

Sector Vision
2025
Millennium Term
Development FRural population of 100% will
(2020) be able to sccess (o improved
Cambodia Rursl people {75%) water supply
Millennium will be abde 1o
Development Baccass to improved
Goals (CMDGs) walnr supply
s, Peophe in urben (80%)
and rumal (50%) will be
abhe 10 access to waler
supply (CMIDGs)
# By 2011, 50% (urtan)
and rural) people
could aecess Sourca: Mao, 2012

In 1860s, more than 40,000 wells to extract
groundwater that is assumed as a clean water

In 2000, arsenic contamination was found in
groundwater of tube wells

Groundwater using pattern changed, despile of
main source for about 60% of rural peaple

Nationwide water quality testing undertaken fo
identify arsenic contamination

Man-made arsenic
due to mining
activiles

groundwater along L. . = - \ [
‘Mokong R 6 ] 9
T higher r b - Q)_/v'.f'}
concantration the s o
arsenic is, he y ! v o Fhwicys P
conconiration the / .
irn & manganise
would b
Matonal Drinking

Water Quaity of
arsenic is < 50 ppb Arsenic Risk Map (Arsenic Cented, 2009}
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Nationally, about 645 villages were affected including
205 villages where arsenic concentration could be higher
than 500 ppb. Table of Arsanic concantration in affected areas.

Arsenic conc. (ppb) | Number of villages | Percentage (%)
s> 500 205 18
As =200 165 15
As =100 131 1
As =50 144 13
0 < Arsenic < 50 84 "
Arsenic = 0 104 ]

Source: Phan, 2004

More seriously, arsenicosis cases, a kind of skin cancer
caused by long-term drinking water contaminated
with arsenic, and its symptoms were identified in 139
households, or 331 people. It included 135 female and
56 children.

CQuestions:
1) Would the arsenic concentration be House-
accumulated in human fat? hold 139
2) Would the case of arsenicosis
increasing? Peagq'&
3) Are there any available medical
treatments?
Female
4)  What would be the effects on human 135
health, socio-economic development?
If medical is NOT avai Chgdﬁren

arsenic would be accumulated in human fat, the case

. d?mﬁmwﬂnmmﬁhmm ‘Scurce; Phan (2009

To respond, such arsenic mitigations have been
implemented accordingly. Tube wells where
groundwater is contaminated with over 50 ppb arsenic
are labelled red that means they are not recommended
for drinking and cooking. On the other hand, green-
labelled tube wells are safe for consumption. Awareness
is also raised among the local communities to convince
them to utilize arsenic-free alternatives including
rainwater, dug well and especially the piped water
instead of tube wells.
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Moreover, some technologies were experimented to
treat arsenic. Kanchan is an arsenic removal filter by
using bio-sand. The filter could efficiently remove the
contamination by up to 97% with maximum capacity of
40 liters/day. It is costless for household scale; but the
sand must be replaced regularly every 1 to 1.5 year.

Another one is community-based arsenic treatment
system. The system is mainly a combination of
precipitation, sand filter and absorbent whose
removal efficiency is about 95 to 97%. It could serve
500 people locally; yet produced arsenic residue is a
concern of the system.

Despite the mitigations taken, there are still challenges
regarding financial and human resources, technology
and local knowledge, attitude and practices (KAP).
These challenges are related and none of them

should be left behind because it would cause the
activities unsustainable. For example, sustaining the
removal system would not require only resources for
maintenance, monitoring and evaluation, but also
participation of local people who are the end-users. In
some cases, they are well-informed of the arsenic risk;
but their socio-economic situation makes it unaffordable
to access to safer alternatives.

In conclusion, it is still a very long way to achieve 100% of
safe water provision nationwide. Arsenic contamination
has posted concerns to human health, livelihood and
socio-economic images. Future effects is uncertain;
effective measures are necessary not only for arsenic
removal, but also for water supply. There have been
many arsenic mitigation measures; but there are still
challenges to be closely considered.

- Arsenic removal %
efficiency of 95-97%

- Lifespan is
- Costless filter for
household scale

- Filter capacity of 40 , i §
liters per day .

r= 3|
between 1- 1.5 year [ ‘

| N i

| = o
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® KANCUAN Filker deveboped By MIT
Source: Ly, 2009
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- Community scale of 500 people
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0 ltis still a very long wat to achieve 100% of safe water provision
nationwide
O Arsenic contamination in groundwater has poste concemns
regarding human health, livelihood and socio-economic images
O Future effects is in; effective are v not
only for arsenic removal, but also for safe water provision
O There have been many arsenic mitigation measures; but, there
are still challenges
14
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Laos

Manyda Phothirath

2010 Honda Y-E-S Awardee in Laos

Garbage, Main Environmental Problem

in Lao PDR

Good morning Ladies and gentleman in this hall.

My name is Manyda Phothirath from Laos. | am
representative of Lao team. Today, | will show you about
the garbage issue which is the main environmental
problem in Lao PDR.

In this presentation | will introduce the region of Lao
country, where the garbage is from, the effect by the
garbage and solving the garbage problem in real
situation and the challenges for my country.

32 Honda Y-E-S Forum 2015

Tackling Pollution through Eco-tec

Garbage, Main Environme
Problem in Lao P

Qutline

» Introduction

» Where is the Garbage from??
» Effects of the garbage

» How to solve the problem

» Challenges




Presentations by the Y-E-S Awardees

Lao People’s Democratic Republic or Lao PDR is located
in the middle of South East Asia. We have 5 neighboring
countries; China, Vietham, Cambodia, Thailand and
Myanmar. We have 17 provinces and 1 capital called
Vientiane.

Vientiane capital has 9 districts. Inside that, there are
4 municipal districts. The area of Vientiane capital is
around 3,720 km?, the current population is more than
one million and the amount of disposed garbage is
about 180,000 tons per year.

There are various ways to divide the garbage, by source,
by condition and by type. When we divide by source,
they are from social, industrial and hazardous. When
divided by condition, we have dry garbage, wet garbage,
garbage from social, industrial and hazardous. And the
last, when it is divided by type, there are solid garbage,
liquid garbage, hazardous garbage, organic garbage and
recycle garbage.

First of all, we should know that where the garbage
is from. The garbage is from house, market, office,
construction area, public park, industrial area and
agricultural area.

Introduction

Lao People’s Democratic Republic, Lao PDR

Location: Middle of South East Asia
Area: 236,800 km?

Populations: 6.68% million (2014)
Provinces: 17 provinces, 1 capital
Capital city: Vientiane Capital

httgn:/ fem.

Vientiane Capital

Current Population: more than one million
District: 9 districts (4 municipal)

Area: 3720 km?

Garbage Producing: 180,000 ton/year

4 municipal district: 100,000 ton/year iy 7

Where is the Garbage from??

Household area
Market area
Office area

+ Construction area
Public area

& Industrial area

7. Agriculture area

veveueerte, deqp.go.th
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In this presentation, we will demonstrate the case in
Vientiane capital, which is the most crowded city in

Laos. As the figure 1, you can see the population until
2014, Vientiane capital has more than 800,000 people.
And when we estimate the rate of garbage disposed in
Vientiane capital at 0.75 kg per person per day, it is about
620 tons per day in total.

When we calculated it as per year, the total amount of
garbage in red line is more than 200,000 tons per year.
While the garbage that had been delivered to landfill

as green line is only 30 percent of total amount, such
garbage was delivered by 274 companies within 9
districts. From that amount, only 20 percent had been
divided to be recycled at the landfill. From the last slide,
we can see that the left garbage around 70 percent is still
in our society.

It can affect us in 3 types, Economics, Society and
Environmental. For economics, it causes wasting money
and time to manage the garbage. In addition, it also
affects the society as dirty scene and disease cause.
Moreover, the environmental part is the main effect from
the garbage. It causes the water pollution such as the
water from landfill, the air pollution as bad smell and soil
contamination by buried hazardous garbage.

As other countries, there are 5 ways to manage the
garbage; dumping, burying, burning, compositing and
recycling method.

Honda Y-E-S Forum 2015

Amount of Garbage

Figure 1: Population in Vientiane Capital

divided at site.

Figure 3: Total garbage compare to landfilling garbage

Effect of Garbage
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Moreover, 7R method is another way to reduce the
garbage: rethink, repair, reject, return, reduce, reuse and
recycle.

Let me explain about garbage management system

in Vientiane. 70 percent of garbage will go through
burning, dumping, compositing and recycling. Some
people composite the garbage especially the organic
garbage from food and vegetable to be an organic
fertilizer. Moreover, it can be used to make the bad
smelled waste water getting better. It needs about 3
months to composite. For recycle garbage, it is collected
by household or collector, and then it is sold to the
recycle company to be separated by the type such as
paper, glass bottle, steel and plastic. Then, they are

sold to local production company and sold to abroad.
Normally, we sell the garbage to our neighboring
countries, glass bottle that are washed and cleaned are
sent to Thailand, steel are sent to Vietnam and China,
cotton plank from garment is sent to Vietnam. 30 percent
of total garbage is buried at the landfill. Among such
amount, 20 percent are divided at the plant as recycle
garbage and then they are sold to the recycle company.

Everyone will wonder that how much the price of

the garbage is and it is worth encouraging people to
recycle the garbage. The table shows the price of recycle
garbage as paper and plastic. The figure 4 shows the
amount of recycle garbage in the market share.

Q s Vienstiise Caputal
e S 01009
-

Plastic: boiling and crushing £

12

Tabde 1: Price of recycle garbage
Detasled selles Whele Seller
Maemal | price (USDR) | Pt (USDKe)
Pager Piuapaper) %17 (015019015010 021001
B paper 0050075 01015 01014 019025
Pt Clewr 019035 025063 078063 063080
Fuszy 019034 058003 028083 0.63-1.25

13
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Among those solutions, we have some organizations
that help us handle the garbage problem. Let us start
with PADETC Project. PADETC Project is supported by
Embassy of Netherland with around 10,000 USD. They
created 2 small projects. First, they created the garbage
bank among schools and villages in Vientiane, there
were more than 60 groups joined this project. Then,
they created Lao Chalern Recycle Company to support
the garbage bank. The company buys the garbage from
garbage bank, then sell it out. For now, the company was
separated from PADETC Project into individual company.
Then the number of garbage bank has been decreased.

Next, we would like to inform you all about Asean Eco-
school Award. This award is held every three years. This
award is given to selected primary and secondary school in
recognition for their effort in promoting and implementing
environment activities. The 1st Asean Eco- school Award
was held on 17th July 2012 in Kuala Lumpur, Malaysia. Two
Lao schools won the 2 nd Asean Eco- school, Thongkang
primary school and Xaysettha secondary school. Asean
Eco- school Award selects 18 institutes in Asian member
including two Lao schools adopted by Asian environment
minister. The Asian environment year (AEY) 2015 celebration
was with the theme of empowering the young for a green
Asian community. The ceremony was held on July 29-30in
Nay Pyi Taw, Myanmar.

We have Thim Khoi Long Thang (“Drop me to trash
bin") project for managing and promoting how to solve
the garbage problem. This project is promoted by

the social network such as Facebook to communicate
with the people who have the same idea on saving the
environment.

Another project is garbage project, it was held at Boat
Racing festival, on 28 October 2015 along Mekhong river
bank.
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Recycle Project
PADETC Project ; -

- All the garbage e garbage hak bad been send 1o the cong
- Mow, the company wpassted from PADETC 1o be private corf
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How to salve the oroblem

Lao Eco-School Award: Thongkang Primary Schosl
x _ Xaysestha Secondary School

Thim Khoi Long Thang Project (Drop me to the trash bin)
E=—— ] -
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We can conclude the advantage and disadvantage of the
garbage problem as the following:

Advantage: We have same basic system of garbage
managing as other country; people have awareness on
garbage problem and try to solve that problem together
and only incinerator, garbage burning stove had been
applied for hazardous garbage.

Disadvantage: The household do not divide the garbage
before sending it to the landfill; the recycle system is not
effective yet; garbage problem is not much talked about
in society; the water pollution from landfill has not been
solved; conveyor is not enough to transfer the garbage;
some sources are still locked (no access) and the landfill is
not large enough for the amount of garbage increasing.

Thank you for your attention

Challenge:

1. Advantage:

- We have the same basic system of garbage managing a
other country.

- The people have an awareness on garbage problem, and

to solve that problem together.

- Only incinerator had been applied for hazardous garbage

18

Challenge:

2. Disadvantage:

- The household do not divide the garbage before
the landfill.

- The recycle system is not really effective yet.

- Garbage problem is not much talking about in society

- The water pollution from the landfill has not be solved

- Conveyor is not enough to transfer the garbage

- Some sources are still locked (No accesses)

- Landfill is not large enough for amount of garbage
increasing.

sending to

19
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Khor Khop Chai

Thanks for Your Attention
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Myanmar

Ein Kaung
2014 Honda Y-E-S Awardee in Myanmer

I Planning to Turn Trash into Gas and Electricity

Minasan Ohayogozaimasu. Myanmar kara kimashita.
Namae wa Ein Kaung to mo shi masu. D6zo Yoroshiku
Onegai-shimasu. Let me speak in English. My name is
Ein Kaung. | am going to present what is going on about
garbage in Myanmar on behalf of the Myanmar team.

First, welcome to Myanmar! Please come and visit our
country! This is the picture of the Shwedagon Pagoda
and these are the today’s contents.
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Let’s go to the population. Could you please, anyone,
guess the population of Myanmar?

According to the Myanmar Census conducted in 2014,
Myanmar’s population has reached over 50 million. And
the first survey was conducted by British Government
in 1872 and it has now reached about 25 times the first
conducted survey. But you might see the gap right here
because at that time, there were no surveys conducted.

Then, let’'s move to why garbage is very intensive

matter in Myanmar. But | would like to focus on just the
major city because lots of people just move to Yangon
(Rangoon) and also there is a great significant incidence
of industrial expansion. That is why, more people come
to Yangon. More people, more garbage. The only way in
Myanmar is to pile the rubbish on the dump site. Even
you can observe this anywhere, maybe every downtown
and district and that is why, this has led to environmental
pollution.

There is a total of 18 main industrial zones and out of
these industrial zones, 4 are in Yangon. These are East,
North, South and West and the sub-industrial zones
account to 19 and there is also one proposed special
economic zone located at Thilawa Port and it is called
Thilawa Special Economic Zone.

1. Population Growth in Myanmar

Myanmar Papulation Chart
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And this is the picture of the location of the Thilawa
Economic Zone which takes about 30 minutes from the
downtown. There are currently 500 companies that have _
signed MOU with our government. sl o

Proposed Special Economic Zones in Thilawa, Yangon

According to this chart, you could observe that

Yangon's population, according to 2014, has the largest
proportion. Could you please guess the number, too? o il
The population of Yangon?

TINTInN

mllllum

°
N
X
-
-
B
B
H
E

|

The answer is over 7 million. It accounts up to 14.3 %

and so the garbage amounts to over 3,000 tons per day
disposed at the main location sites in Myanmar. The
garbage disposal rate per person per day accounts up to
0.45 kg according to Green Lotus data from France. It is
estimated that by 2035 Yangon’s population will reach up
to 9.7 million according to the “Greater Yangon Project”
conducted by YCDC, the Yangon City Development
Committee, and JICA. So the rubbish grows. And it would
reach up to over 4,300 tons per each day.

The current disposal method is by collecting waste by
trucks and by carts or the public has to go to the nearest
rubbish bins and throw but they rarely do this. You can
see the rubbish rather on the street, not in rubbish bins,
and the curbsides - at the side of pavements. All this
waste goes to open dump sites.
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These are the very prominent social and environmental
Impacts of Open Dump Sites

problems because of open dump sites. These will be

the breeding grounds for rodents like rats and insects, - -
and also the odor issue is very significant if dump sites ‘

are in public places. When flood comes to the city, | soil Contamination

Source of Disease:
Vectors
sanitation could be a very prominent issue, too. Other
environmental problems like soil contamination as well H o Groudwater | L odortssue

as groundwater and also air pollution are caused.

‘l I
| AirPollution ~ Sanitation lssue

"

The current proposed solution by the YCDC is to turn
electricity from the trash and so this would reduce

the amount of waste and it is seemingly proper. This
would contribute to the growing population and
expansion of industrial zones. However, according to

the type of technology used, this might lead to certain
environmental issues, too. That is what | will discuss later.

4, Proposed Solution

Fortunately, about 75 % of the waste disposed is organic

waste. That is why, we can extract natural gas from this to Sarbags Camstiitan la Pareriage

produce electricity.

- Food Waste
- Plasic

W Faper
Gl
L1

W Others

Here are the 3 proposed sites. The first one will use
landfill gas extraction type and the other two will be
applying incineration type.

The 3 Projected Waste-Energy Plans

Htein Pin Dump Landfill Gas
Site Extraction
Bl Dawei Chaung

14

Waste-Energy Plans
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This is the largest dump site located in Hlaing Thar

Yar Township and where the technology used will be
the landfill gas-to-energy type and this will consume
about 800 tons per day that would cover the total waste
disposed of in a single day. Yet, according to the data,
the output power will be reduced year by year and also,
it is expected to produce 92 % pure natural gas. At the
dump site, there will be a large pit and they will put a
geomembrane layer so that the groundwater will not be
polluted and the gas will be extracted from this.

The Largest Dump Site in Yangon and Proposed Waste-Energy Project

It has certain merits and demerits likewise. It can only
decompose organic waste but not the inorganic one.
That is merit but in terms of other inorganic matters,
this could be a very bad thing, too. Anyhow, it helps
to reduce greenhouse gas emission. No ash will be
produced from this site and the land could be reused
and also this would compromise the growing need of ([ Sonrkeny | ““*‘-‘”“W‘*W"“""-“""-"J
electricity. But the sorting of waste is truly a need for this
type of operation.

Merits and Demerits of Landfill Gas-to-Energy Plant

Decrense in Electricity.
Generation with time

Right here is the second largest. This will consume
about 600 tons per day to produce electricity of 15.4
MW per hour.

The 2™ Largest Dump Site in Yangon and Proposed Waste-Energy

The third one is not that large compared to the
previously described ones. It consumes about only

60 tons per day and the operator will be joint venture
between the Yangon City Development Committee and
Japan Ministry of Environment and the company that will
build this plant will be JFE Engineering from Japan and

it is expected to start operation in 2017 March. This will
only produce 700 kW per hour but only 60 % of this will
be distributed to the nearest industrial sites.

Hiawga Du Site In Yangon and ‘Waste-Energy Project
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But when it comes to the incineration type, the ash will
be produced. That is a serious problem. Also, what they
said about the second largest dump-site plant is that the
groundwater will be applied to treat the waste. There is
also a requirement of pretreatment of the wet waste. Yet,
it also helps to reduce greenhouse gas emission and, not
like the landfill type, it will consume both organic and
inorganic waste.

But there are currently very demanding challenges in
Myanmar. Like, from the public side, there are little public
awareness about the rubbish matter and cooperation.
Although there are certain organizations that motivate
people to dispose of waste systematically but these
numbers are very few. This is the growing issue. Also, in
terms of labour, labour force is not enough and so are the
vehicles used either. In terms of planning, yet there are
certain laws and rules, like Environmental Conservative
Law depicted in 2012 and Environmental Conservative
Rules in 2014, the enforcement is not enough. When it
comes to lack of sorting, although there are some sites
and rubbish bins that differentiate between the wet and
dry rubbish, the vehicle to collect the waste is the same
and so all the waste will mix. That is the main problem.
There is also little education about systematic waste
disposal. These are the growing issues in Myanmar
againstimplementing the projects.

Thank you for your attention.

Merits and Demerits of incineration Plant

Blmp'éﬂuun of Organic |
& Inorganic Waste Ash Formed as Residue
Reduction of GHG Underground Water

Emission Treatmant
‘Alternative Source of Reguirement of Wet
Electricity Waste Pre-Treatment

— — - — — — —
Litthe public awareness, co-operation )
e e e e a—
Labour Force

. — — — — T— —
Insufficient personnel and vehicles used b

AT S S S S S
Planning

[
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Keynote Speech 1

Masanori Fujita, Ph.D.

Professor Emeritus, Osaka University

Scientific Technology for
Environmental Conservation

Mr. Chairman, thank you very much for your kind
introduction. | am Masanori Fujita, Professor Emeritus of
Osaka University. Today, I'd like to talk about scientific Scientific Technology for

. . . Environmental Conservation
technology for environmental conservation. Especially,
| focus on the water conservation technology using my

research works.

Professor Emeritus of Osaka University
Masanori Fujita, Ph.D.

This shows contents of my speech. I'd like to talk
according to this contents.

Contents

1. Occurrence of Public Nuisance in Japan

2. Adjustment of Laws for Environmental
Canservation

3. Development of Scientific Technaology for
Environmental Conservation of the Water
Bodies

46 Honda Y-E-S Forum 2015



Keynote Speech 1

During about 20 years since 1950, the Japanese GNP was
growing tremendously and the rate of economic growth
of Japan was kept at about 10%.

So serious air and water pollution might happen in

big cities or industrialized cities such as Tokyo, Osaka,
Yokkaichi. | will show you serious air and water pollution
using statistical graphs of Osaka.

This shows the annual change of air pollution in Osaka.
The graph shows the average dust fall concentration in
the central part of Osaka City. We can see the high dust
fall concentration since 1950. But after 1975, air pollution
was improved according to the adjustment of laws for
environmental conservation.

This slide shows average BOD concentration of Neya
River flowing in Osaka Prefecture. It also shows high
concentration of BOD in 1970. 545 is 1971. BOD of river
water in 1971 was about 50 mg/I. Since average BOD of
sewage of Osaka City is about 200mg/I, we can guess
that it was so polluted.

These two photos shows air pollution and water
pollution of Osaka City in 1970.

We could not see distant buildings and the methane gas
was generated from the bottom of the river.

1. Occurrence of Public Nuisance in Japan

Annual Change of the Gross National Product{GNP) and the Rate of
Economic Growth(RES) of Japan
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Environmental Pollution of Osaka in
Around 1970
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Many laws for environmental conservation were
adjusted since 1967 such as Basic Act for Environmental
Conservation. In 1971, Japan Environmental Agency was
established. According to these laws, business circles,
government and local government should take the
responsibility to protect our health and to preserve the
good living environment. Water pollution control act
was established at the same time. It gave us the emission
standard for health protection and conservation of living
environment.

Emission standard for water quality included two
categories. One is the standard for health protection
such as cadmium, total cyanide, lead, total mercury, alkyl
mercury, arsenic, PCB, and so on. Total 27 items were
included. The other is the standard for conservation for
living environment, which includes pH, BOD or COD, SS
due to the purpose of use, such as drinking, fisheries, etc.
And total zinc, nonyl-phenol and linear ABS were added
to conserve the aquatic organisms.

So we have to do research on aquatic organisms and
ecosystems and also to develop the technology to
preserve the good living environment.

| pick up three topics from my research works which

were done with my co-workers and students in Osaka
University. First, Biological treatment using immobilized
activated sludge. Second, Biological treatment of selenate
using special bacteria isolated from the field. Third,
Bio-degradation of artificial detergent, development

of monitoring method and Bio-treatment of endocrine
disrupter which is the by-product of that detergent.

Activated sludge process has about a 100-year history
and many novel bio-treatment processes have been
developed and made in practice for treating both
municipal and industrial wastewater. Initially it was
applied to treat the BOD and SS. Eventually it was applied
to treat both nitrogen and phosphorus, using AO process
and A20 process. Membrane bio-reactor (MBR) and
Immobilized activated sludge process were also made

in practice. Now bioenergy generation process form the
sewage sludge was focused on due to the reduction of
CO2 emission.
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2. Adjustment of Laws for Environmental
Conservation

~Basic Act for Environmental Pollution Control (1967)
~Revised in 1970=>Japan Environmental Agency(1871)
~Basic Act for the Environment{1893)
*Responsibility=>Business Circles, Government and Local

Government

- Establishment of the Environmental Standard

*Health Protection
»Conservation for Living Environment

* Water Pollution Control Act
=Establishment of the Emission Standard

>Emission Standard for

Water Quality Conservation
»Health Protection
Cadmium(Cd}, Total Cyanide, Lead(Pb). Total Mercury and
Alkyl Mercury(Hg), Arsenic({As) ,Poly Chrolinated
Biphenyl(PCB), Trichlorethyrene, Tetrachlorethylene, Nitrate
and Nitrite, 1,4-Dioxane and others(total 27 ltems)

»Conservation for Living Environment

*pH, BOD(or COD),SS due to the Purpose of Use
(Drinking Water, Fishery, etc)

*Total Zinc, Nonyl Phenol & Linear ABS for the
Effect to Aquatic Organisms

#R & D for Protection & Control of the Environment<

3. Development of Scientific Technology for
Conservation of Water Bodies

Case 1. Biological Treatment of Sewage

Case 2. Biological Treatment of Industrial
Wastewater containing Selenate

Case 3. Challenge of Biological Degradation of
Color & Endcrine Disrupters

Case 1: Development of Novel Sewage
Treatment Technology

Many novel processes were developed to treat the
Sewage”, For Example;

*Removal of BOD & Suspended Solid(SS) by
Conventional Activated Sludge Process(1914)
»Nitrogen Removal by Anoxic-Oxic(AQ)Process,
Anaerobic-Anoxic-Oxic(A,O)Process or Annamox Process
rActivated Sludge Process Using Immobilized
Biomass
*Membrane Bio-Reactor(MBR)

»Bicenergy Generation Using Sewage Sludge,
etc
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This photo shows immobilized activated sludge like
beads. They are immobilized using poly-ethylene glycol
(PEG). Poly-vinyl alcohol is also used.

This shows the microscopic figure of immobilized bead.
Microbial communities grow both on the surface and
inside the bead.

Energy is now generated in Japan using “methane from
anaerobic digestion of sewage sludge”, “charcoal from
dehydrated sludge” and /or “fuel cell using hydrogen
converted from methane”. Biomass such as food residue,
coffee production grounds, animal manure and so on is

also used as a carbon source mixed with sewage sludge.

Now | would like to talk about the microbial reduction of
selenate to apply it to industrial wastewater treatment.
Selenate is toxic, but elementary selenium is not

toxic. Since we'd like to establish the anoxic process to
treat the wastewater containing selenate, we tried to
isolate a selenate-reducing bacterium from selenate-
contaminated sediment. We got an excellent bacteria,
“Bacillus sp. SF1”. It needs organic carbon like lactic acid
as a hydrogen donor and selenite reduction is inhibited
by nitrate. But elementary selenium is accumulated in
the medium.

Immobilized activated sludge using PEG

1

Microscopic figure
of immaobilized bead

12

»Bioenergy Generation Using Sewage
Sludge

(DPower Generation Using Biogas from
Anaerobic Digestion of Sludge

@Production of Charcoal from Dewatered
Sludge

@)Conversion of Methane to Hydrogen for
Fuel Cell
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Case 2:Microbial Reduction of Selenate
(Se0,)
+ Selenate is Toxic, but Selenium is not Toxic.

* Isolation of Selenate —Reducing Bacterium from
Selenate-contaminated Sediment

* Facultative anaerobic Bacillus sp. SF1

* Selenate was Reduced Using Organic
Substances as Hydrogen Donor

* Inhibition of Selenate-Reduction by Nitrate

+ Elemental Selenium was Accumulated in the
Experimental Bench Scale Reactor

14
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This shows the bio-cycle of selenium. First, Selenate

is reduced to selenite in the anoxic condition. And
then selenite is converted to elementary selenium and
eventually elementary selenium is accumulated as a
crystal form. But sometimes elementary selenium is
converted to organic selenium and then to gaseous
form, selenide.

This shows the concept of bacterial selenium recovery
or to develop the selenate treatment process. Soluble
selenate is reduced to selenite microbiologically. And
then elementary selenium, nontoxic form, is recovered.

This slide shows the microscopic figure of the isolate,
Bacillus sp. SF1. Since elementary selenium, which is
amorphous form, is a red color, it is easy to recognize the
selenate-reducing bacteria.

We tried to develop the selenate-treating process. So we
kept some amount of pre-cultured bacteria, Bacillus SF1
in the experimental reactor and then, added the selenate
solution, which is the model wastewater containing
selenate, to the reactor once a day. Selenate was reduced
quickly and selenite was detected in some amount, but
eventually selenite was also disappeared. Bacteria was
maintained in the reactor. It shows this idea should be
applied to the practical process.
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Bio-cycle of Selenium

15
Concept of Bacterial Se Recovery
Non-toxic
16
Bacillus sp. strain SF-1
Source — Se-contaminated sediment
Physiology — Gram Positive
Facultative Anaerobic
Spore-forming Rod
17

Se Recovery by Sequencing Batch Reactor

Initial Se = 0.5 mM
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* Arrows indicate transfer of cells into new medium.
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I'd like to show you a microscopic figure of Bacillus sp.
SF 1 after selenate was reduced. Elementary selenium is
accumulated in the cell.

Finally I'd like to speak the story of alkylphenol
polyethoxylate, which is an artificial detergent. It was
mainly used in the memory chip production factory for
cleaning up a base material. First, | show the degradation
step of alkylphenol polyethoxylate. One of intermediates
of biodegradation of these materials is nonylphenol,
which is so-called “environmental hormone”. It was
introduced by the book, “Our Stolen Future”. And it is one
of environmental standards for living environment.

I will show our scientific research in my laboratory using
several slides.

This shows the structure of alkylphenol polyethoxylate
and its bio-degradation scheme. Left shows the
hydrophilic radical and right is the hydrophobic radical.
Its structure shows a typical detergent. Nonylphenol
and octylphenol polyethoxylates are mainly used for
the industrial detergent. Hydrophilic radical is degraded
gradually by bacterial reaction. Finally alkylphenol is
remained in the water environment. It seems to disturb
the ecosystem in the water.

I'd like to analyze the concentration of these detergents
which are widely used quantitatively, quickly, simply and
cheaply. Of course, it can be analyzed quantitatively by
HPLC, but it is a time consuming method and expensive.
I chose the immunoassay to analyze various kinds of
detergents quantitatively.

This shows hapten-protein and hapten-enzyme conjugates
to produce antibodies. We picked up linear alkyl-benzene
sulfonate (LAS) and octylphenol polyethokylate (APE) as
candidates for quantitative analysis. We used bovine serum
albumin as a protein and horseradish peroxidase as an enzyme.
The lower shows antigens which were used as antigens.

Recovery of Elemental Selenium

gt
Fnergy (keV)

Case 3:Challenge of Biological Degradation
of Color & Endocrine Disrupting Chemicals
»One of Endocrine Disrupters(Eds) is an Intermediate of
Biodegradation of Alkylphenol(Nonylphenol) Poly
Ethoxylates(APE)
~See “Our Stolen Future™
Scientific Research in Our Laboratory;
(DScheme of Biological Degradation of APE,
Nenylphenol is an Intermediate of APE-Biodegardation.
(@Development of Conventional Monitoring of APE
Using Enzyme-Linked Immunosolvent Assay(ELISA)
(3Development of Fungal Reactor to Degrade both
Recalcitrant Pigments(Color) and EDs
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Structure of APE and its Biodegradation
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Synthesls of Hapten-Proteln and Hapten-Enzyme Conjugates({Antigen)

Linear Alkylbenzene Sulfonate(LAS) APE
CH3CH2)nCHICHz)mCH3
CnHzn+1 {OC2Ha)mOH

(n=8 9 m=0-20)

(n+m=6—11)

S03Na

Chemicals Used as Hapten (R}
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Hapten-Protein(Bovine Serum Albumin) R-CONH-{_ Ea'.i_:)
as Am!ggn
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This slide shows the procedure to make the antibody
which is a monoclonal antibody, using a mouse.

This shows the relationship between HPLC method and
ELISA method using river sample. We could get a good
correlation. So we could prove the ELISA method to
measure the LAS and other detergents. ELISA is short
for enzyme linked immunosolvent assay which is so-
called immunoassay. This measuring methods were
commercialized at that time.

The following slides show how to develop the new
technology to treat both endocrine disrupters and
recalcitrant color in my laboratory. We focused on
white-rot fungi with strong lignin-degrading enzyme.
This scheme shows the roles of three enzyme, lignin
peroxidase, laccase and manganese peroxidase, which
were secreted by white-rot fungi. These enzymes shows
very strong oxidizing power.

We selected Trametes hirustas IFO 4917 as a candidate. We
recognized It could degrade bisphenol A, 4-nonylphenol,
estriol, 173-estradiol and estron.
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Comparison ELISA with HPLC

(river samples pre-concentrated with SPE
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Ligninolytic Enzymes in White-Rot Fungi
A P HO,

O, Lac A
A H,0 X X
Compound I < Compound I H.O Lac A
A A
Manaanses maraidacs (MAPY -
— Manganese peroxidase (MnP)
A N\
Mn#*MnP H.0,
A
Mn3 H,0
Compound I Compound 1
e Mn*  Mn2*
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Trametes hirsuta IFO 4917
as Selected Fungus

Estron Bisphenol &

17p-Estrasdiol d-Monylphenol

Estriol
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We immobilized fungal cells on polyurethane cubes
and then put them inside the reactor. Urtrafiltration
membrane was used to get the effluent.

This slide shows the pilot-scale Fungal/UF membrane
system.

This shows the efficiency to remove the recalcitrant color,
melanoidin, using the reactor. Initial color unit of the
influent was 4200 CU, and finally color unit of the effluent
was 600 CU. So the removal efficiency was about 86%.

This shows the treatment performance of endocrine
disrupting chemicals using fungal/UF membrane reactor.
Nonylphenol was removed with about 100%,
octylphenol was about 90% the other chemicals were
also removed with high efficiencies. So this system was
proved as an effective tools to treat both color and
endocrine disrupting chemicals.

Unfortunately it was, at that time, too expensive to be
made in practice.

Schematic of Fungal/UF Reactor

Wastewater
Ultrafiltration Unit
Fungal cells ]
immobilized e
£
5 Permeate
n]—’“‘
o
Fungal Bloreactor Heater for
B

Stock tank
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Pilot-Scale Fungal/UF System
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Decolorization of Colored Wastewater
01 - h,
Befors Alter
[T L |
L1 permeate of UF
008 - ;
§
T i :
004 o
002 L X —
L] ™. i ™
L] S0 100 18
Eluted volume (mi)
29
Treatment Performance of
Fungal/UF System
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Finally, | expect young scientists and engineers to
achieve scientific researches to protect the health and
the biological diversity. You have to try to develop

the novel technology to control the newly designated
pollutants.

| expect young scientists and engineers to act to protect
the local and global environment.

Thank you for your attention!
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Expectation

Young Power is Necessary

(Do Achieve the Scientific Research for Protecting
the Health and the Biological Diversity

(2to Develop the Novel Technology for
Controlling the Newly Designated Pollutants.

We expect Young Scientists and Engineers
to Protect the Local and Global Environment.
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KeynotesSpeech, 2
Yoshifumi Yasuoka, Ph.D.

Professor Emeritus, the University of Tokyo

How Can Remote Sensing Contribute to
Tackling Climate Change?

Good afternoon, ladies and gentlemen. Today, my talk is
rather global. This morning I had all the representations
and most of you are focused on the local environmental
improvement. But my talk is rather global.

These two images show today’s earth at 4:32 this
morning and 6:32 this morning. And | have just
downloaded this image from my site. This is noon today.
Well, you can download this kind of image from the

site of the University of Tokyo, where | was. One point
which | would like to emphasize is that the earth is very
beautiful. We have to keep this beautiful earth for the
next generation. Make it sound, make it sustainable. How

can we contribute to that?

Besides these global-scale satellite images, nowadays

we can use this kind of very fine special resolution satellite
data. This is the image over Fukushima Nuclear Power
Plant. The special resolution is only thirty-one centimeters.
If we remove away the roof of this building, the satellite
can count the number of audiences in this room. You can
use this kind of data. Of course you have to buy. This never
be the military satellite data nor the intelligence satellite
data. This is commercial satellite data.
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Today's my talk is how to use remote sensing for tackling
climate change.

You know this curve. This is called as “Keeling

Curve.” Professor Keeling, of the Scripps Institute of
Oceanography started the observation of the carbon
dioxide concentration from 1957 at Mauna Loa and also
at the Antarctic continent. This curve is very famous since
this lets us know that our earth has risks due to climate
change. Very famous data. This curve is observed on the
ground at Mauna Loa.

And let me show you this curve. This is very similar to

the Keeling Curve, increasing and fluctuating. Seasonal
fluctuation they have. But this curve is the carbon dioxide
concentration over USA. This curve is for Australia.

This curve is from GOSAT satellite, Greenhouse Gases
Observing Satellite. Japan launched this satellite 2009.
Started to observe the global distribution of carbon
dioxide methane from space. This is only one satellite in
the world. Now we have these technologies.

This is the global distribution of carbon dioxide observed
from GOSAT. Seasonal data. Of course the original data

is monthly. So we have aggregated for summer, autumn,
winter, spring.

How can remote sensing contribute to
tackling climate change?

Yoshifumi YASUOKA
Prof. Emeritus, the University of Tokyo
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With the satellite observation data, we can improve
the model which can simulate the future condition

of the earth. This color shows temperature. Up to

2100, the color is getting red and red. That means the
temperature is getting higher and higher. In Northern
Hemisphere and Southern Hemisphere, the behavior is
usually different. But in polar regions, the increases in
temperature are rather distinguished from other areas.
Red heat hell. We have to avoid this condition.

This shows... from that model, we can simulate the
future condition. This is the trend in number of hot days
in Japan. This is today. We may have very hot days in the
near future. And now we are experiencing that.

Besides these observation data and simulation data, we
have new technologies on mitigation. This is electric
car. My friend Professor Shimizu of Keio University, he
produced this one. This is very powerful tool to mitigate
carbon dioxide emission. | use fully electric car at my
home. It's a commercial one, Nissan Leaf. It is very good,
but distance is very short. | am sorry about that.

We have monitoring tools, simulation tools and we have
mitigation tools. How to link these new technologies?
Climate change is an urgent threat to us, so we have to
combine these new technologies towards the realization
of a sustainable world.
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Projection of Climate Change
(NIES-CCSRIUT-FRCGC GCM Model) ﬂfs

Prediction of Temperature up to 2100
(RR2002 Project; d to IPCC AR4)

Trend in Number of Hot Days in Japan dfs

160 Temperature over 30°C in
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NIES-CCRS/UT-FRSGC K-1, A1B (After CCSRIUT)

Mitigation tools for global warming

Electric car “Eliica”,
Prof. H. Shimizu
(Keio University)

o Integration of different technologies

@ Climate change is an urgent threat to us.

How to

integrate?
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My talk is on climate change conditions and remote
sensing applications and finally, | would touch on how
we can find solution towards a sustainable society. But
you know this part, so | will rush, go quickly.

Associated with population increase, the CO2
concentration or carbon dioxide concentration has been
increasing very drastically.

“Global warming is unequivocal,” the I0-IPCC declared
that.

Climate change is very likely due to human activities.
Climate change processes are very much complicated in
terrestrial system, in atmosphere and in ocean. We have
to know, we have to figure the whole images.

What are the impacts in the future? Many natural systems
are being affected by climate change. Socio-economic
systems may be seriously affected by climate change.

For example, we may have disasters, epidemics. We have
to prevent these for the next generation. Impact due to
climate change may be from local, national to global. We
have to cover whole world from very local part. It is not
SO easy.

Topics

@ Climate change; past, present and future

{@ How can remote sensing contribute to monitoring
and assessment of climate change?

@ How can we find solution toward sustainable world?

10
Population and CO2
Population Increase CO2 Increase
Billion
40)
30)
1600 1700 1800 1900 2000 1600 1700 1800 1900 2000
1

What’s going on in our world?

Aspect 1: Warming of the climate system is unequivoecal (IPCC).
(It is evident from observations of increase in global
average temp. and ocean temp., etc.)

Aspect 20 Climate change is very likely due to the increase in
hropogenic greent gas ion (IPCC).
(Human activities are the source of climate change.)

Aspect 3 Climate change processes are very much complicated,
and it is not easy to understand the their whole structures.

12

What are the Impacts?

Aspect 4: Many natural systems are being affected by climate
change, particularly temperature increase (IPCC).

Aspect 51 Socio-economic systems may be seriously affected
by climate change.
(disasters, epidemics, ...)

Aspect 6 @ Impacts due to climate change may be from local,
national to global.

13
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What are the missions of science and technology?

We have to deploy the strategic observation network
to monitor the whole globe. And we have to devise

or develop models for future simulation. We need a
very precise projection of carbon dioxide behavior or
temperature behavior and other behaviors. And also
we have to develop adaptation or mitigation measures
for the next generation. These new technologies can
diminish the climate change risks. We have to decrease
the risk. My talk today is rather focusing on this part.

How can remote sensing contribute to monitoring and
assessment of climate change?

Well some of you know the remote sensing, what remote
sensing is. Satellite sensors, we usually call these remote
sensors. We put these sensors on board satellite and
observe the earth or surface of the earth. The sensor

can observe the two dimensional or three dimensional
structure of our earth. From these images, we can
retrieve the surface conditions.

Let me show you some examples why we can observe
the conditions of the earth. All of the matter reflects,
absorbs, transmits and emits electromagnetic radiation
in a unique way with respect to wavelength. This is the
essential point in remote sensing. This is physics. For
example, this is the spectral reflectance of the active
leaf. But when it turns to brown, it turns to dead, the
spectral signature would be changed. Water has a
different spectral signature, soil has a different spectral
sighature. So we can identify what they are from these
characteristics. This is remote sensing.
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What are the Missions in Science and Technology?

Aspect 7 ¢ Information on climate change is insufficient.

--- Strategic observation network should be deployed.

1
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Aspect 8 © Changes and impacts in the future are not clear enough. |
--- Models for prediction and assessment should be "

|

developed and validated. i
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Aspect 9 : Adaptation and mitigati can diminish the

climate change risks.
--- Ecotechnologies are critical component in tackling

with climate change.

Topics

@ Climate change; past, present and future

@ How can remote sensing contribute to monitoring
and assessment of climate change?

@ How can we find solution toward sustainable world?

Remote Sensing
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Let me show you some examples. This is the decrease of
Arctic sea ice extent. This is from advanced microwave
scanning radiometer. These are from the Japanese
satellite called AMSR, advanced microwave scanning
radiometer. Very distinguishable trend from the past

to now. So you can easily imagine the ices in Arctic Sea
would be disappeared, maybe in the near future. It might
happen, I'm not sure.

As | mentioned, 2009, Japan launched new satellite
named GOSAT. This is a very sensitive sensor. This carries
the fully transformed spectrometer on both satellites.
Very difficult sensor.

But we have succeeded, and we now can get this kind

of data. I'm sorry the spatial resolution is not so high

on GOSAT 1 but we're now planning to launch GOSAT

2 and GOSAT 3. In these sensors, the special resolution
would be improved and we can observe the conditions
of carbon dioxide or methane over Vietnam, Myanmar,
Cambodia, Laos, Thailand. Even for these small countries,
we can observe the greenhouse gases.

This is the global distribution of carbon dioxide.

Decrease of Arctic sea ice extent (1978-now)

Arclic $ae fon Fxtect

1S e S 1 1 O 10 o A0 0 20 0
g pose.

Advance Microwave Scanning Radiometer (AMSR)

GOSAT("IBUKI") was successfully launched

NIES, JAXA and MoE January, 23, 2009
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Seasonal Variation of CO, Distribution

Observed by GOSAT (Ibuki)
25" mesh average map of CO2 column (Ver.02.00)
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And this is for methane.

As for the land observation, this is seasonal, time-series
land surface conditions observed by satellite. This shows
the green cover condition.

This is sea surface temperature. This is greenness on the
ground. You can easily watch this one. But the students
at my lab, they have been struggling with the original
data. It is not so easy to produce this kind of data. They
are crying everyday. But now, finally they can produce
this kind of image.

By watching, by observing the phenology of vegetation,
spring, summer, autumn, if we detect the leaf open, leaf
development days, leaf development green-up of the
vegetation, we can monitor the trend of the vegetation
condition.
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Observed by GOSAT (Ibuki)
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Satallite image composite over Asia (MODIS data, 10days Composite)
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Land and ocean surface condition over Japan
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Sea surface temp. 2001 Vegetation index
(from AVHRR) Monthly (from AVHRR)
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Plant Phenology in NDVI Change
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The leaf development is getting earlier and earlier.
Twenty years ago, the leaf development occurred at the
end of May, around one hundred thirty, or one hundred
thirty five or one hundred forty days from January first.
So this indicates that the green-up is getting earlier. |
don't know if this would reach to January first. It may
happen, it may not happen. Very tough question.

This is the spatial distribution of the day of the year in
leaf development in the East Asian Region.

How would it be in the future? Remote sensing can
observe in the past and today. But we cannot project
the future from remote sensing but we can use model,
physical model, climate model. And remote sensing
data can improve the quality of models. We can tune the
parameters of models with remote sensing data.

And this is the result, which | showed you already.

Leaf development is getting earlier for some biome types
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Mixed forest:12 days, Deciduous broad leaf forst: 14days in 21years

Dr. K Qoyoshi, I1SUT
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Distribution of DOY in Leal Development

DOY for Leaf Development

Dr. K Ohyoshi
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How will it be in the future?

{@ Remote sensing can not project the future.
@ We need model simulation to project the future.
@ Remote sensing may be used to estimate model

parameters by assimilating it with models.

Remote sensing data

Mode !
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B Tm T Ij

Model Parameter tuning - —s Future projection with

tuned parameters
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Climate Projection (NIES-CCSR-FRCGC model)
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How is the vegetation condition in the future? Up to
2100, the vegetation gets active. Since they have a lot

of carbon dioxide fertilization effect, they can enjoy.

And temperature is increasing so vegetation would be
active in the future. But in this model, no vegetation
competition is taken into account. There should be a sort
of competition between vegetation species. And also, we
don’t know if the temperature is over 2-degree Celsius
increase, they can survive or not. We have very few
information on that. Anyway, in this model simulation,
Dr. Baruah and Manzul, they developed the model,
terrestrial ecosystem model, to simulate the future.

Towards sustainable society, we have to know how

it was in the past, how it is at present, how it will be

in the future. And also, we have to know how we can
improve our world. Of course remote sensing can
contribute a very small portion. We have to integrate all
new technologies—countermeasure technologies and
simulation technologies, social system improvement. We
have to do everything.

Integration of different technologies is a critical
component to tackle the climate change.

Last part is how we can find solution towards a
sustainable world.
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° Integration of different technologies

@ Climate change is an urgent threat to us.

How 1o

mtegrate?
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Topics

@ Climate change; past, present and future

@ How can remote sensing contribute to monitoring
and assessment of climate change?

@ How can we find solution toward sustainable world?

Three cycles in sustainability research
(@ Man-environment interaction cycle
@ Causality cycle (DPSIR cycle)

@ Research activity cycle
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I would like to introduce three cycles: man-environment
interaction cycle, causality cycle, research activity cycle. |
would focus on this part.

Well, man-environment interaction cycle is this. We
human beings use energy and resources from nature.
And associated with that activity, we change our land
and we abandon many things. Some of the impact would
be negative to the human being. But we have to make
this feedback sound, otherwise we would be collapsed.
How to make this cycle sustainable and sound? This is
our mission and this is the mission of this forum. If the
cycle works well, we can say it is sustainable.

We have to observe, elucidate, model, predict, assess and
manage processes to reduce negative impact. But be
careful. This has a boundary. It depends on country basis,
content basis or global basis. And also, | put two humans
in this chart. If this human is current generation, and this
human is next generation, this is a generation gap issue.
Not generation gap. I'm sorry, | don’t know it in English.
In Japanese words, “sakiokuri.”

But anyway, so trans-generation issue, and here is
trans-border issue. The left hand side humanisin A
Country, the right-hand side human is in B Country. This
is trans-border issue. It is a sort of a national security
issue. And also, it contains global issue. So we have to
fully utilize new technologies. This is remote sensing.
Remote sensing can observe land surface conditions,
atmospheric conditions and simulate future conditions.
We have to integrate everything, what is the causality cycle.

Three Cycles in sustainability research
@ Man-environment interaction cycle
(@ Causality cycle (DPSIR cycle)

@ Research activity cycle
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Toward Sustainable Society
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Remarks

1. Boundary condition
Spatial boundary, region, country, ..., globe
Temporal boundary; 1yr, 10yrs, ..., 100yrs
2. Human dimension
% trans-generation issues ; current vs next
% trans-border issues; country A vs country B

% global issues ; developed vs developing

37
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Due to the population increase, the COz increase and

the current state is the temperature increase we have.
The impact would be in the temperature in the future or
rainfall in the future. We have very serious impact. And
by identifying the causality relations, we can do effective
response for this cycle. This DPSIR cycle, this is developed
in Europe. This is not my idea. The first cycle is my idea.

And next cycle, this is very important.

Observation, I'm in charge of this part. And we have to
develop many measures or optimization. And we have to
put these into policy. There is quite a gap between the
observation and measures, and policies. But we have to
link these together.
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Three Cycles in sustainability research
(@ Man-environment interaction cycle
(@ Causality cycle (DPSIR cycle)

@ Research activity cycle
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Three Cycles in sustainability research
(@ Man-environment interaction cycle
(@ Causality cycle (DPSIR cycle)
@ Research activity cycle
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If we introduce new technologies, including solar
panel or electric car, we can observe the effect of this
policy. For Vietnam, we would introduce these new
technologies. We Japan, would measure there CO2
decrease in the future with GOSAT and will do. And we
would simulate the future of your country introducing
new technologies and we can observe the conditions
in your country with these new technologies. These are
the cycles.

The mission of science and technology is to identify
issues, identify causality, evaluate sensitivity, devise
countermeasures options and select the best one. Do the
best with policy and society.

So far, all over the world, there are so many trials to tackle
these issues how to combine science and technology
and society.

UNESCO and ICSU declared Budapest Declaration. It stated
that science should be for society, that science should be
in society. In the last 20 years after this declaration, there
have been many papers, scientific papers, there have been
many new knowledges, still we have many problems.
Problems that have not been solved yet—global warming,
biodiversity loss. We have to do many things. For example,
I would like to introduce to you the new program sponsored
by JST and JICA, “SATREPS.” This is the international
collaborative research program to solve social problems.

SATREPS stands for the Science and Technology Research
Partnership for Sustainable Development. Professor
Yakushiji, over there, he is the commander of this program.

Observation,
e [ g W Simulation S
%, Survey

-

Observation and assessment of effect of policy is important.

42

Mission of science and technology

% ldentify issues (including potential risks)

% ldentify causality chains and model
(from driving force to impact, and to response)

% Evaluate sensitivity
% Devise countermeasure options with conditions

% Select the best one, do it and evaluate it

@ With policy and society
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° Collaboration between S&T and Society

@ UNESCO & ICSU Budapest declaration "Science for Society
and Science in Society” (1999)
--- Science for Knowledge, Peace and Development

SATREPS” by 1ST and JICA (2008)

nal c

research program to

44

2

SATREPS

Science and Technology Research Partnership
for Sustainable Development

Japan Science and Technology Agency (JST)
&
Japan International Cooperation Agency (JICA)

SATREPS
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This is a very good program. Outside the school, there
are so many cases developed in this research program.

So far, we have more than 90 projects, more than 90
projects are deployed over 40 countries. One project,
the budget is one million US dollars per year, a very big
project. So in total, the Japanese government invested a
lot of money. So we need to fruit for the tax payer.

The SATREPS challenges are there. Science and
technology should be done with international
cooperation. Global issues and local needs. The final
goal in this SATREPS program is how to do social
implementation after this program.

So we have to look for the final goal from the beginning
with stakeholders. There are such areas—environment,
energy, bio resources, natural disasters, infectious
diseases. They cover many global issues.
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SATREPS
# tol bal addressing
global issues

to _the developed science and
technology in society

through International Cooperation
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SATREPS Projects in the world

e -

87 projects in 41 countries since 2008

As of 1 Dec 2014

SATREPS = — o Ll
47

SATREPS [ — o]

SATREPS

Science and Technology x International Cooperation

Global Issues X Local Needs
(Social Implementation)

Japan’s Capability x  Counter Country’

Capability
SATREPS - — —
48
— - &)
Research areas
EEnvironment
HEnergy
HEBio Resources
M Natural Disasters
Minfectious Diseases
SATREPS - — —
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Again, please look at this chart. Please place your
position in this chart. For example, some of you gave
presentation on water quality treatment, some of you
presented garbage processing this morning. But they
are within the circle, within this cycle. So you have to
recognize your position.

Any one single discipline cannot cover the whole issues.
Any one single technology cannot cover the whole
issues.

Any one single organization cannot cover the whole
issues.

Any one single country cannot cover the whole issues.
The base idea of the SATREPS program is to tackle these
ones. So, we have to integrate all of these. We need to
collaborate together and integrate all.

This Y-E-S forum is a very good opportunity for you to
expand your networks and friendships internationally,
and a very good opportunity for you to expand your

knowledge from local to global, and from global to local.

Thank you very much.

Toward Sustainable Society

Human / NN& ture

Energy
mmosphale
Prod
~ Human  Guoeee '"ﬁi?ﬁ:f | Weter _, Impactto
Activities ~ ! Lana | Human
Resources Negative Impact:

]
Global Warming :
-\ '

+

i |

lecs======== ey Feedback
If this cycle works well  we may say it is sustainable !
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Toward Sustainable Society
Any one single discipline can not cover the whole issues
Any one single technology can not cover the whole issues
Any one single organization can not cover the whole issues

Any one single country can not cover the whole issues

We need to collaborate together and integrate all

50
YES Forum
1. Expand your network and friendship intemationally
2. Expand your knowledge
from local to global, and from global to local
51

Honda Y-E-S Forum 2015

69






Panel Discussion




Panel Discussion

4 A -
Panel Discussion

I Panel Discussion—Summary

1. Introduction

Panel discussion is deemed one of the most
important agenda of our Honda Y-E-S Forum as

it is a precious opportunity to further discuss in

detail regarding the theme of the forum with an
active participation from Honda Y-E-S Awardees

of all the five countries (Vietnam, India, Cambodia,
Laos, and Myanmar), honorable guest speakers,

and audience. Most importantly, the discussion
highlights key aspects of each country’s challenges
raised by the representatives from each country and
especially solicits perspective and commitment of
each representative in addressing the encountered
problems and challenges. Additionally, the comments
and experiences sharing from the honorable guest
speakers and audience shed a light on the solution to
the addressed problems of each country.

2. Content of Discussion

With facilitation from Dr. Sunami as a moderator, the
panel discussion was conducted informatively and
smoothly. The honorable guest speakers Dr. Fujita
and Dr. Yasuoka gave their candid feedback on the
presentations made by each country’s representatives
and the poster contestants. Dr. Fujita appreciated
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the fact that all representatives of each country had
chosen well-established over advanced technologies
to solve the problems prevalent in their respective
nations. The appropriate technologies thus chosen
are easier to implement and cheaper to finance. Their
implementation would have far-reaching impact

in relatively shorter time horizon. In addition, Dr.
Yasuoka mentioned how the application of remote
sensing could be deployed to deal with both global
issues as well as local issues, as he raised the cases

of eutrophication in Japanese lakes and the illegal
dumping sites. He also diverted our attention towards
the possibility to gauge and thus control the pollution
emitted in each country.

Remarkably, two questions raised by the
moderator to Honda Y-E-S awardee panelists are; (1)
“what are the common challenges that each country
faces in implementing green technologies and
controlling the pollution levels?” and (2) “what are the
take away notes and what next actions would Honda
Y-E-S awardee panelists take once they are back to
their countries?”. To respond to the first question,
the representative from Myanmar mentioned the
social and technical challenges by specifying the law
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enforcement in the country. He also emphasized the
importance of human factor as the most valuable

but not-well-utilized resource. The representative
from Laos addressed the lack of human resource,
technology, and budget to deal with problems, while
the representative from Cambodia also emphasized
that the human factors, attitude and knowledge in
particular, should be the common reason in the five
developing countries, and along with it, resources and
technology challenges should also be coped with at
the same time. The representative from India raised
the people’s attitude problem and the political will,
which affects the development goal of the country. In
addition, the representative from Vietnam addressed
the lack of cooperation between cross-border
countries in the region. In the second question, the
representative from Vietnam addressed his action
plan in learning from the researches and pilot projects
of the developed country. He also raised the point
that developed countries should help the developing
countries financially to solve the environmental
problems. The representative from India mentioned
that publicizing the available solutions and projects in
tackling their problem is his action plan as he hopes
to bring the projects and ideas to India to improve
the country condition. Similarly, representative from
Cambodia shared her action plan in spreading the
awareness of the problem to people in her country
and initiating the forum like Honda Y-E-S Forum as a
place to discuss and seek for solutions to the problem.
The representative from Laos shared his action plan

in transferring the ideas from the developed country
to his country and encouraging the people to think
and seek for solution, and he emphasized his plan

in sharing his knowledge and available data in this
field to his students in class. The representative from
Myanmar specified his plan in designing a solar
charge controller in a customized way to provide
easier fixing solution over the existing ones.

In facilitating the panel discussion, the
moderator shared a few stories and experiences
regarding the discussed topics. He mentioned
the case of contaminated sea in Japan in the past
decades, which does not allow people to swim due to
the contamination level, and just recently, he heard
that in upcoming summer in Tokyo the government
would allow the Japanese people to swim in the
sea to test if there are any side effects due to it.

This simply means that Japan too has undergone
and suffered the pollution problems in the past

decades, and it should be time people have to wake
up and clean those things up. Dr. Sunami shared
another interesting story of a simple technology with
sustainable energy which proved to be very useful
for Japan during the earthquake in Fukushima. There
was no electricity supply in the region during the
aftermath of Fukushima meltdown and there was no
way diabetic people could have got their diabetes
tests done. Portable diabetes testing devices came
handy during this strenuous time and saved many
patients. He thought it could be a good example

of simple technologies which were developed and
proved to be effective in a developed country and
also be applicable to developing countries.

During the panel discussion, there was active
participation from audience also. A lot of questions
are directed to both the guest speakers as well as the
Honda Y-E-S Awardees. One of the questions asked
for the guest speakers was to highlight the similarities
and differences in technology they observed in the
past and present. The questioner also commented
that despite advancement in technology, human
beings still face the same problem. Dr. Fujita pointed
out the differences between experimental and
practical work of researchers hinting that it could be
the cause of differences, while Dr. Yasuoka pointed
out that difference he noticed is the easy availability
of open data from all over the world for research,
unlike in the past when it required a lot of effort to
obtain data from other countries. He also addressed
the similarity that is to achieve the goal, hard work is
needed. In addition, an audience asked a question to
Dr. Yasuoka about his remote sensing project whether
it contributes to the mitigation and adaptation of
climate change. Dr. Yasuoka mentioned that some
projects in remote sensing field actually respond
to the mitigation and adaption to climate change.
Another interesting question from a poster contestant
is what each Honda Y-E-S Awardee as the future
young scientist and engineer has done to contribute
to the raised problem of their country. This question
is one of core questions which was also asked by
the moderator as it is interesting to know the young
scientist and engineer’s action plan in dealing with
the problem in their own country.
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Research Poster Contest

I Research Poster Contest—Summary

1. Introduction

The research poster contest within Honda Y-E-S Forum
2015 has created a media for participating students

to share, discuss and improve their research on the
theme of environmental issues through networking
with forum audiences.

2. Purpose

The primary purposes of the poster contest along with
Honda Y-E-S Forum are (i) to acquire the clear picture
of the essence of sustainable development, (ii) to
foster innovative ideas for solutions to environmental
pollution, (iii) to help students to network and
develop technical skills by getting feedback on their
work, and (iv) to implement a global network in order
to strengthen the momentum of finding eco-friendly
solutions.

3. Competition Scheme

Students who study at Japanese universities and
graduate schools and who belong to research
laboratories in the field of environmental issues and
technologies (including foreign students in Japan)
submitted abstracts of their works prior to the Forum.
Each participant team was selected through the
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shortlisting of their submitted abstract. 24 shortlisted
teams were given the opportunities to present their
works at Ichijo Hall, the venue of the Forum. They
were all sharing their ideas in front of their posters
displayed in the atrium of the Hall. Furthermore, 14
out of 24 teams were selected to give an introductory
presentation on the stage of the Forum.

The selection of two poster contest winners
among top 14 was based on the decision of the
judges, consisting of the guest speakers and the
directors of Honda Foundation. The first place was
awarded JPY50,000 with certificate of recognition for
each member; and the second place was awarded
JPY30,000 with certificate of recognition for each
member. Besides, the team which got the most votes
from the audiences out of 24 teams was presented an
Audience Award.

4. List of teams

Many participating students are from countries in
which Honda Y-E-S Award are implemented, and
other developing countries in Asia, such as Vietnam,
India, Cambodia, Myanmar, and Thailand. They
have brought to the Forum a variety of solutions for
environmental issues from different aspects. Many
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of the teams conducted their research on novel
technologies to enhance current environmental
treatment system, or provided the design, verification
and development of environmental friendly tools.
Some others investigated the environmental
parameters in a specific area to demonstrate the
impact of some polluting factors. Moreover, some
works suggested applying Japanese technology
to developing countries. Social approach was also
introduced in investigation of social awareness and
behaviors on pollution, as well as economic aspect.

The diversity of participants and poster
contents has enriched the discussion and
networking in the Forum.

(Full entry list of Research Poster Contest can be
found on page 78.)

5. Prize and winners
The First Prize goes to the team of ATEIA, Mohamed
from Tokyo Institute of Technology for their work on
“Magnetic carbon nanotubes: Regeneration methods
and perspective for removal of chemical substances in
wastewater”. They test a simple method to synthesis
Magnetic Carbon Nanotubes, in order to improve the
elucidating the regeneration efficiency, the removal
efficiency, and the adsorption capacity of organic
pollutants.

The Second Prize was presented to the team
of KAMEI, Tatsuru from University of Yamanashi for
their work on “Development of simple groundwater
treatment systems for developing countries: A
case study of installation in Kathmandu, Nepal”.
They develop systems for removing heavy metal
and nitrogenous compounds, which are feasible
applications for groundwater treatment systems
in Kathmandu, Nepal. This team also gained the
Audience Award.

All other contestants also received the certificate
and memento for their participation.
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Entry list of Research Poster Contest

Team Abstract Title

University

Name

Finalist for 1st, 2nd, and audience award

A

Microbial Community Analysis for the Biofouling Prevention of Membrane Biore-
actors in Advanced Wastewater Treatment

Osaka University

Takada, Kazuki

Magnetic carbon nanotubes: Regeneration methods and perspective for removal
of chemical substances in wastewater

Tokyo Institute of Technology

Ateia, Mohamed

To Reduce Environmental Pollutions and Access Benefits From Waste Electrical
and Electronic Equipment (WEEE) in Myanmar Using Japanese Recycling Technol-

Waseda University

Than, Win Maung
Shungo, Hobo

D Constructed wetlands for treatment of leachate from solid waste landfill in South- Osaka Uni it A, Dan
east Asia : A Lab-scale feasibility study saka niversity Fujii, Daiki

E Improvement of Duckweed Hydroculture system using plant-microbe interaction Osaka Universit Ishizawa, Hidehiro
for efficient water purification and biomass production saka University Kaji, Yukiko

F Investigation of capturing behavior of strontium by CaCO3 as a method of remov- Waseda University Nakai, Akari

ing radioactive strontium

Development of simple groundwater treatment systems for developing
countries : A case study of installation in Kathmandu, Nepal

University of Yamanashi

Kamei, Tatsuru

Feasibility of a membrane-aerated biofilm reactor for removal of high strength
nitrogenous wastewater with minimum N20 emission: Proof of concept

Tokyo University of Agriculture
and Technology

Co, Thi Kinh

Elucidation and modelling of water quality of highly turbid water body of Tonle
Sap Lake

Tokyo Institute of Technology

Siev, Sokly
Uk, Sovannara

Application of coagulation process of wet weather wastewater focusing on virus
removal

The University of Tokyo

Kansawat, Orawan
Katayama, Hiroyuki

Application of UASB+DHS system for sewage treatment in subtropical countries:

. . Nomoto, Naoki
K On-site evaluation of the process in India Nagaoka University of Technology Adlin, Nur
L Hydrology and water quality variations in open dumpsites: A case study in Sri Saitama University Kumarasinghe, Udayagee
Lanka
M Assessment of air pollution caused by boats in Saen Saep canal, Bangkok The University of Tokyo Maw, Kay Khaing

Kanazawa, Kaori

A high pressure jet device as an innovative technology for excess sludge reduction
from an activated sludge system: A pilot-scale demonstration

Tokyo University of Agriculture
and Technology

Yoshino, Hiroyuki

Participation for audeince award

o)

Environmental Impact caused by mining sector in Myanmar

Waseda University

Oo, Kyaw Swar
Yagisawa, Makoto

Synthesis of Bismuth Selenide by Selenite-reducing Bacteria

Osaka University

Suda, Soshi

Air Pollution in Bangladesh and lesson learned from the Japanese Solution

Waseda University

Mamun, Abdullah Al
Takehiro, Uchida

Stakeholders involvement and its important toward ecotechnology in Vietnam

University of Tsukuba

Nguyen, Hong Son
Kenichi, Matsui

- (7)) D o

Knowledge, perception and preventive behaviors on air pollution among mobile ) . Wai, Kyi Mar

vehicles drivers in Bangkok, Thailand The University of Tokyo Liu, Jaiqi

Evaluation of community structure and metabolic functions of sediment microbial ) . .
Osaka University Yamato, Mei

ecosystems in brackish water and freshwater areas of Yodo River in Japan

Integrated solid waste management in Nonthaburi province, Thailand

The University of Tokyo

Guragai, Bibas
Gunawan, Patricia Angelina

Estimating agricultural water demand in the Kathmandu Valley, Nepal

University of Yamanashi

Tomoaki, Kozono
Hiroshi, Ishidaira

Assessing knowledge on urban heat island phenomenon on human health in
Bangkok, Thailand

The University of Tokyo

Muasa, Lilian
Nakajima, Misaki

X | 2 <

Identification of Bio-Fenton process in diatoms and its capability to degrade
Antibiotics in aqueous medium

Waseda University

Vadakke Pariyarath, Ranjusha
Inagaki, Yoshihiko
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First Prize

“Magnetic Carbon Nanotubes: Regeneration Methods and Perspective for Removal of
Chemical Substances in Wastewaters” by Ateia, Mohamed, Tokyo Institute of Technology

Magnetic Carbon Nanotubes: Regeneration
Methods and Perspective For Removal of
Chemical Substances in Wastewaters

Mohamed Ateial’, Matthew S. Johnson2, and Chihiro Yoshimura®

ing, Tokya Institute of Technology,
? Department of Chemistry, University of Copenhagen
“Email: atela.m.aa@m.titech.acjp

Introduction \@/ Objectives

[Compentivs Adsarptioe]  [Regeserason Mathods]

How to Our eriene (2 1 8 O
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Changs : aquecus solutions In comparison to comventional materials (8.,
= H acthvated carbon and CNTs).
Test for the first time the competitive adsorptioa between MONTS
and several humic substances (HS) to elucidate the relationship
between the adsorption characteristics and  the  molecular
compositicn of HS.
4. Apply several regeneration meshods to recyde, reduce the aperation
c04t, and minimize the enviranmental impact of using MONTs.

Materials & Methods Tr-y it!l
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Results & Discussions
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XRD results for CNT and two MCNTs prepared using diffenent s
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I
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Mibaabaer reseits for CHT and MCHT: prepaed using FNG, ),

» We have verified a simple method to prepare MCNTs.

= The performance results showed a good potential to overcome the limitations reported in
CO nc I u [ i ons the previous studies (e.g., high cost and environmental toxicity).

= More investigations about the behavior of this material in more complex environments
will support the application of these materials in real-scale treatment systems.
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Second Prize

“Development of Simple Groundwater Treatment Systems for Developing Countries:
A Case Study of Installation in Kathmandu, Nepal” by Kamei, Tatsuru, University of Yamanashi

| CTOE SYSTEMS FOR DEVELOPING CO
v _ A!CASE STUDY OF INSTALLATION IN KA’
s\ OTatsuru KAMEI', Futaba KAZ _
2 .mmrﬂa\c hmwfemﬁrﬁlmsmm af ¥a hi.

BackgmuncL&_Obj ectives

. Kathmandu Valley, Nepal is facing serious groundwater resources issues; less quantity and
| SN quality deterioration by Fe?*, NH,-N, and pathogenic bacteria due to geological features
and leakages of sewage pipe, while groundwater is major water resources.

NH,-N

Objectives
-To develop simple structure and cost-effective systems for removing major
contaminants from groundwater

-To combine our developed systems, for adapting major contaminants removal and
water use purpose in Kathmandu, Nepal.

Sponge Layer Filtration (SLF) system

Onsite operation experiment at Japan
#Site: Komagari experimental farm land of Univ. of Yamanashi
#Influent Fe?* conc.: 20 mg/L ok
4 Layer Numbers : 5 SLF layers with | water tank “'r“'[
4 Total Flow rate : 864 L/D ( 1 slope 228 L/D)
F ez+ # Groundwater is supply by gravity flow

# Installation area: 0.18m?

SLF system performance e

@ SLF system performance can be maintained by washing
sponge carrier [Simple and Easy maintenance ]

Removal

#SLF system requires no energy for Iron removal,
excluding pump up energy [Cost-effectiveness]

N/ Dropping Nitrification (DN) system R o st ety
Operational status at Nepal S mrm mrm
# Site: UN park, Jwagal, Lalitpur, Nepal e S S
4 Influent NH,-N conc.:40-60 mg-N/L i "
# Reactor volume : 0.2 m? et "':‘ - N
/ ' # Total treated water: 846 L/D l L i ll il h
e AN
'NH-N | i
Romﬂ\ al e e st e B e i ‘?‘a’fw-{;fp’ *j‘?ﬁff;
A DN systems performance . - T T

@ NH,-N removal performance was stable during
all of the seasons [Performance stability]

#DN system can remove NH,-N without using
any aeration power [100% aeration cost cut]

4 DN system also requires only pump up energy
[Cost-effectiveness]

< Summary & Future applications
Design groundwater treatment systems for adapting water use purposes in Kathmandu, Nepal

- 1b||lEN system Performance

— = (]
=rl1l

wee | sponmn »w-nnw
2

sewe Av-uuu
it

Fig. Perfarmasce stsbiliey of the DN syusem
duriag casie eperation
Errsr bar shewn ibasdard devistion

Vi, lmagen of BN apatomn

LF system DN system Denitrification system, NO.-N (NH-N) removal Pathogenic o
NO.-N Ground Iron removal NH-N 1 Denitrification with Microbubble batgterty remosal Drinking
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a8 tutbie Ll
Combination of A and Hydrog phi

Denitrification (CAHD) process

NHN
| o My
NH-N and NOy-N | NOyNo @B — noon-* @ -7
removal NI__"""“'M‘“ A NON

Tidal Flow Constructed Wetland (TFCW) system Sand filtration Clun wmr"
At Pt pilecty  Witrided bty

system

| NH-N and NOg-N | Y7 g Further approaches
removal oawns._ | P
\w are on going..
v This rescarch was performed wﬂh financial mm from “Project for Hydro-Microbiological Approach for Water Security in Kathmandu Valley, Nepal” under the Science
Ack“o“dedgement and Rescarch F ip for i SATREPS) program of J5T and JICA,
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Closing Remarks

Mr. Akira Kojima

Advisor, Japan Center for Economic Research

It has turned out to be a wonderful day. You may

be physically tired, but mentally and spiritually you
have been energized. | just want to congratulate you
all on your beautiful presentations, participation,
performances, and achievements, which have made
this first Honda Y-E-S Forum very, very successful. |
enjoyed feeling your high sense of mission and also
strong passion. In the last session, you talked about
the next action, so the mission, passion, action you
shared, so you are committed to the future.

As for technology, technology is still very
important. We are talking about innovation in
Japan to get out of the secular stagnation that has
happened over the last 20-something years in Japan.
But innovation is something different from just
technological improvement. It's more comprehensive,
like has been discussed in this Forum.

An interesting episode is the inventor Edison,
who was the founder of the General Electric Company.
He was the inventor of the light bulb. This is a good
invention technologically, but the bulb itself is not
good enough. The bulb needs an electricity generator,
but even that is not enough. You need to connect wires
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and have plugs, sockets, and converters, but in a short
period of time Edison invented everything so it became
applicable to our lives.

When he first invented this light, people
were afraid that it was dangerous and so held a
performance on Fifth Avenue in New York City where
he put many charming young ladies on a big truck
with bright light bulbs on their heads. This was a great
performance so everyone began to enjoy this value
added. So technology itself is very important but it
must be applied to real life.

In this Forum, we discussed about technology
related to the environment. You are issue orientated
and that’s great, but being solution orientated is
now needed. In that sense, | enjoyed your very active
participation with this orientation. Everybody must be
feeling happy with their participation and | do hope
that we can see you again and that this is going to be
a good start for new entrepreneurs and enterprises
based on this first, but not the last, Y-E-S Forum. This is
a very important first beginning.

May I thank you again. Congratulations.
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Closing Remarks

Ein Kaung
2014 Honda Y=E-S Awardee in Myanmer

Minasan Konbanwa. | do believe that you all have a
very wonderful moment and also | think this event
is totally knowledgeable. First, | thought remote
sensing would be like some kind of remote control
car with sensors but it was totally different. Also, as
Dr. Yasuoka said, we must focus on one thing when
we are still young. Dr. Fujita pointed out that new
tech has very sharp point and so, we must look at the
outcomes, mustn’t we? These are the very wonderful
remarks. Additionally, | would like to add one thing
to this Forum. It is my conviction that technology
has no boundary. | think so. Honda Soichiro said that
technology should be for society. It should be truly
contributing to the society and that is why, we are
working for it. We are engineers and we are the great
contributor to the development of our society.

Right now, the world is not just looked at as
avillage. | feel that this might be like a community

size. We must learn what is happening outside our
country. This is truly necessary and the things that
we have got from this Forum are very invaluable. The
posters are really amazing. | have got the chance to
learn that even very simple things could mitigate the
pollution problems and thank you for this, poster
contest teams. | really enjoy and happy, the same as
the awardees of the poster contest.

Last but not least, | would like to say “Thank
You” to the Honda Foundation for granting us this
great chance. In the next year, please do participate
in the Forum and actively ask questions. Here |
would like to quote what Morgan Freeman said
on Discovery Channel and Discovery Science that
science is questioning and question everything. We
must question everything so that we can learn how
to deal with our social needs. Thank you very much.
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I The Way Forward

Honda Y-E-S forum has been designed to create a
platform for researchers, students, industrialists, and
professors to discuss problems faced within the realm
of ecotechnology. The student presentations and the
poster competition provide means to understand

the ongoing research under the broad theme of
ecotechnology. The broad goal of the Forum is for
the participants to learn from the research solutions
presented and design more effective solutions to
create a sustainable future.

Publicity

To achieve this, the focus should be on promoting the
event to ensure higher international participation every
year. In the future, the event could be held in different
locations of the world to expand the student and
research community involved in the Forum. The event
should be promoted by the Y-E-S awardees in their
respective Alma maters to promote ecotechnology as

a highly evolving area of research and the Forum as an
event to gain knowledge on this topic.
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Alumni networking

Honda Y-E-S awardees must create a strong alumni
network allowing the exchange of innovation and
ideas. Y-E-S awardees who are currently working on in
areas related to ecotechnology should be invited to
the Forum to present their own research in order to
motivate the participants.

Skill development

The organizing team of Honda Y-E-S awardees or
Honda officials should organize a skills workshop
wherein students could learn useful skills- “How to give
a great presentation”, “Best tools to present scientific
data” etc. Students could also share their experiences in
working for start ups, applications to graduate school
and working for multinational companies.

The events in the Honda Y-E-S forum should
be designed such that innovation in the field of
ecotechnology is promoted, and a strong Y-E-S alumni
network is created every year.



Contact Information of Honda Y-E-S Awardees

Contact Information of Honda Y-E-S Awardees

(Honda Y-E-S Forum 2015 Preparation Committee Members)

Vietnam

Le Nguyen Kim Hai

lenguyenkimhai@gmail.com

Ngo Khac Hoang khachoangl1412@gmail.com
Nguyen Trung Kien ngtrungkien311@gmail.com
India

Mayur Rastogi mayur.rastogi.iitkgp@gmail.com

Nishita Mohan

nishita.iitm@gmail.com

Rohit Singh Sahani

rohitsingh.iitd@gmail.com

Cambodia

Nget Rachana nget.rachana@gmail.com
Sok Sikieng sikieng.sok@gmail.com
Laos

Manyda Phothirath

m-nyda7788@hotmail.com

Vernsone Phengsoulith

ern.phl86@yahoo.com

Myanmar

Ein Kaung

einkaung.mce@gmail.com
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