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PREFACE

In the context of urban safety and environmental management, the concept “One Health,
One World (OHOW)” has been recognized as a comprehensive science to manage disease
outbreaks related to animals. To protect human health, animal lives and ecosystems,
interdisciplinary research preventing infectious diseases is essential. Against this
backdrop, the One Health, One World (OHOW) Collaboration Research Organization of
the University of Tokyo collaborated with the University of Dhaka to arrange the 1st Joint
Student Seminar on “One Health, One World”. Lectures by invited professors and posters
by students on disaster and infectious disease, transportation and human mobility,
structural and geotechnical engineering for human safety, environment and ecology,
climate change, public health issues, and green recovery, remote sensing and GIS, etc.
were presented at the seminar to share research information and promote friendship
between the two universities as well as improve presentation skills of the students. The
special lectures featured public health that illustrated climate change and infectious
diseases in Bangladesh. These lectures mapped climate change-induced public-health
hazards in Bangladesh and the role of the University of Dhaka in reducing the
vulnerability of the at-risk community, and climate-resilient health system. There were
several presentations on monitoring ecosystems, the impact of climate change on vector-
borne diseases like dengue fever while public health-related researches in Bangladesh
like — assessing the community’s willingness to pay for improved public healthcare
facilities in the hazard-prone coastal areas, effects on the health of the ultra-poor and poor
community in the aftermath of floods, nexus between disaster and infectious diseases, etc.
were on the focus of the seminar. The critical analysis of the financial efficacy of tiger
conservation projects in Bangladesh addressed the need for making the animal health
situation transparent which requires a sound legislative basis for national investments in
this regard. | sincerely appreciate and would like to thank OHOW, the University of
Tokyo for collaborating and cooperation with the University of Dhaka in arranging this
seminar, and the invited lecturers and student presenters for sharing their valuable and
informative findings with us. The Department of Disaster Science and Climate Resilience
(DSCR) was the focal point of the seminar from the University of Dhaka. This seminar
was the first step toward forming a new academic research base studying human and
animal health and their surrounding environment as a single field for both universities. |
hope it will encourage advanced research on OHOW and other relevant fields to predict
and respond to probable future dynamic risks faced by humans, animals, and the
ecosystems around them.
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Dr. A.S. M. Maksud Kamal
Professor, Department of Disaster Science and Climate Resilience (DSCR) &
Pro Vice-Chancellor, University of Dhaka



PREFACE

It is our great pleasure to announce that One Health One World Initiative (OHOW) held
the 1st Joint Student Seminar in webinar form on August 3 (Wed) and 4 (Thu), 2022 as
the first collaboration with the University of Dhaka. We are thankful for Prof. Masahiro
Hashizume (International Health), Graduate School of Medicine, Prof. Dr. Igbal Kabir
(Epidemiology and Climate Change), Ministry of Health and Family Welfare (MoHFW),
Bangladesh, Associate Professor Go Minami (Supramolecular Materials Design) and Prof.
Dr. ASM Maksud Kamal (Disaster Management), University of Dhaka, Bangladesh, gave
invited lectures.

There were a total of 34 presentations by students: 26 from Bangladesh, mainly from
Dhaka University and North South University, a leading private university in Bangladesh;
2 from India; and 6 from Japan. Of the 34 presentations, 21 were by female students,
which was impressive. Despite the short presentation time of only 8 minutes, they all
made excellent presentations that could be easily understood by the audience from other
fields.

Specifically, the presentations included an assessment of the impact of climate change
on Neglected Tropical Diseases (NTDs), a research study on conflicts between humans
and wildlife such as Bengal tigers, an analysis of the relationship between worsening air
pollution from traffic and construction sources and health hazards in Dhaka City, an
analysis of the material flow and the impact of climate change on EV vehicles, and a
study on the impact of climate change on the environment and the environment on the
development of EV vehicles. Study on Material Flow and Life Cycle Assessment for EVs,
Measurement of Mangrove and Sea Level Change in the Bay of Bengal Using Satellite
Remote Sensing, Monitoring of Marine Pollution in the Brahmaputra River and Bay of
Bengal by Plastic Waste, Analysis of Relationship between Climate Change and Mental
lliness in Japan, Microbiome and Genome in River Sediments, and Microbiome and
genome analysis in sediments, studies on the historical evolution of ecosystem
conservation and ecosystem services in Bangladesh, and methods for assessing the health
of buried structures using ground penetrating radar (GPR) in Japan were among the topics
discussed.

In addition to understanding the various risks that society faces from humans, animals,
and the global environment covered by One Health One World, meaningful discussions
were held to develop related academic fields in a comprehensive and coordinated manner
in order to respond to these issues.

Professor, Institute of Industrial Science

Director general, One Health and One World Initiative
The University of Tokyo, Japan

Wataru TAKEUCHI
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The 1st Joint Student Seminar between Univ. of Tokyo

and Univ. of Dhaka on August 3-4, 2022

ZOOM
DAY1
Time ot :
Bangladesh name affiliation title
upper
Japan lower
34 August 2022
Opening 14:00-14:05 | Chairman: Prof. Dr. AS M Maksud Kamal, University of Dhaka, Prof. Wataru Takeuchi, The
ceremony | 17:00-17:05 | University of Tokyo
Special 14:05-14:35 | -Climate, climate change and infectious diseases in Bangladesh-
Lecture 17:05-17:35 | Prof. Masahiro Hashizume, MD Ph.D. Department of Global Health Policy Graduate
School of Medicine, UTokyo
1 14535‘14543 Quazi Nazmus Sakib | Univ. of Dhaka Impact of climate change on dengue: A systematic
17:35-17:43 .
review
14:43-14:51 | Ibrahim Abdullah ; iti i i i i i
2 17:43-1751 | Mo North South Univ. | A critical _analy5|_s of f_|nanC|aI efficacy on tiger
conservation projects in Bangladesh
3 14:51-14:59 | sapera sultana UTokyo Associations between lifestyle behaviors and diabetes
17:51-17:59 . . .
in South Asian countries
4 %‘;gg%gg; Rubina Karki BRAC Univ, Community perception about climate change:
' ' Investigating experiences of Himalayan communities
involved in the tourism industry
5 %gg;%g%g Humayra Rahman North South Univ. | Chemistry and source of ions and metals in fine
' ' particulate matters over Dhaka City: A Preliminary
study
6 %g%g%g%g Nipa Jahan North South Univ. | The prospects of urban mining to achieve a circular
' ' economy in Bangladesh
7 15523'15531 Maliha Islam Proma North South Univ. | Understanding the recycling and management process
18:23-18:31 . . . .
of end-of-life passenger vehicles in Dholaikhal,
Bangladesh: A material flow perspective
8 %gg%%ggg Md. Habibur Rahman | Univ. of Dhaka Satellite-based time series analysis of sea level in the
' ' Habib Bay of Bengal from 1871 to 2010 for climate
applications
BREAK 15:39-15:50
18:39-18:50 | Creak
Special 15:50-16:20 i il . i iti i
eiure 18:50-19-20 Climate resilient health system: post pandemic challenges and opportunities for public
health
Prof (Dr) Igbal Kabir, Prof of Epidemiology, Climate Change and health promotion unit,
MoHFW
9 16520'16528 Tasnim Jabin Jui Univ. of Dhaka Assessment of community’s willingness to pay (WTP)
19:20-19:28 . . RO
for improved public healthcare facilities in the coastal
hazard-prone areas of Bangladesh
10 %g%g%ggg Sara Binte Rashid North South Univ. | Sources and contribution of water soluble
' ' compositions on the formation of secondary inorganic
aerosol over Dhaka city.
11 %ggg%gﬁ Ummay Ayesha Mim | North South Univ. | Diurnal variations and Respiratory Deposition Dose




flux of aerosol and reactive gases over Dhaka City
12 %giﬁ%gg% Lin Szu Yu UTokyo Ambient temperature and nervous system disease
' ' mortality in Japan from 2010 to 2019: A time-
stratified case-crossover analysis
13 %gg%%gg Israt Nur Jannatul North South Univ. | Receptor modelling and human Respiratory
' ' Raim Deposition Dose in Dhaka City.
14 %88%82 Mashrur Hafiz Turio | North South Univ. | Unraveling the global flow of single-use plastic
packaging
15 %g%g%%ﬁ Nayeema Talukder Univ. of Dhaka Microbiome profiling and functional analysis of the
' ' Ema Buriganga River sediment in Dhaka, Bangladesh,
using whole-genome metagenomics
gfor;‘mge”ty %ggi%gg Chairman: Prof. Dr. AS M Maksud Kamal, University of Dhaka, Prof. Wataru Takeuchi,
' ' The University of Tokyo
DAY 2
g;gi o name affiliation title
upper
Japan lower
4t August 2022
Opening %3‘88%‘7182 Chairman: Prof. Dr. AS M Maksud Kamal, University of Dhaka, Prof. Wataru Takeuchi, The
University of Tokyo
Special 14:05-14:35 | Toward the realization of chemical sensors that can be used by anyone, anywhere
Lecture 17:05-17:35 | Associate Prof. Tsuyoshi Minami, PhD, Institute of Industrial Science, UTokyo
1 %‘;ggﬁ‘ﬁ Adrita Choudhury North South Univ. | Historical analysis of selected ecosystem functions in
' ' Tithi the co-managed forest protected areas and bio-diverse
non-co-managed forest areas of Bangladesh using
MODIS remotely sensed data
2 %éig%‘?‘g% Feifan Huang UTokyo Spatio-temporal changes of ambient NO2 during
' ' COVID-19 lockdowns in China
3 %ég%%‘?‘gg Md. Shahoriar Sarker | Univ.of Dhaka | Time series horizontal surface displacement and
' ' seismicity scenario in and around Sagaing fault for the
last 20 years
4 %égg%gg; So Fumiyama UTokyo Estimation of nighttime light distribution in an urban
' ’ area for urban environmental assessment
5 %gg;%g%g Aishia Fyruz Aishi Univ. of Dhaka Time-series analysis of landcover dynamics and their
' ' relation with coastline migration along Kuakata coast,
Bangladesh using remote sensing techniques
6 %g%g%g%g Shunsuke Iwai UTokyo Highly accurate real-time estimation of void thickness
' ' inside concrete by spectral analysis pattern matching
of GPR signal
7 %ggg%gg% Anika Samm-A Univ. of Dhaka | Earthquake and rainfall induced landslide hazard
' ' assessment of Kutupalong Rohingya Camp using
meteorological and geological Information
8 %gg%%ggg Shuto Yotsumoto UTokyo Estimation of subsurface pipes using 3D radar images




15:39-15:47

Naharin Zannat

Univ. of Dhaka

Ambient seismic noise levels in the Bengal Basin,

18:39-18:47
Bangladesh
15:47-16:00
Break | 15:47-10:00 | Bre
Eﬁﬁ'rzl %888%838 Climate changes induced public-health hazard mapping in Bangladesh and role of the
University of Dhaka in reducing the vulnerability
Professor Dr. A S M Maksud Kamal, Dhaka University
10 %ggg%g%g Lamia Mahzabin North South Univ. | Hazard index and potential cancer risk of heavy
' ' metals in the groundwater of Bangladesh
11 %ggg%gig Md. Shahriar Kabir Univ. of Dhaka Exploration of gut microbiome in irritable bowel
' ' Shakil syndrome patients in Bangladesh using whole genome
metagenomic analysis
12 %gig%ggﬁ Shirajum Munira Univ. of Dhaka The aftermath of the flood crisis on the ultra-poor and
' ' Dewan poor community of Bangladesh: Effects on health,
nutrition and economy of the disaster affected
population
13 %ggi%gg Ayesha Ershad North South Univ. | Qualitative assessment on earthquake preparedness
' ' among academics, ministries and private institutions
14 %85%%8 Md. Anwer Hossain Univ. of Dhaka Riverbank erosion and local adaptation: the context of
' ' char areas in Bangladesh
15 %%8%%2 Tisha Chakma Univ. of Dhaka Nexus between disaster and infectious diseases:
' ' Experience from recent flood in Bangladesh
16 %5%2%%2 Ravindra Kumar CSJM Univ., Utilities of smart cities services for blinds persons in
' ' Kushwaha Kanpur (INDIA) | |ndija: The educational perspectives
17 %%g%gﬁ Tasnim Binte Masud | North South Univ. | Territorial agglomeration in Dholaikhal: A material
' ' flow analysis perspective
18 %(7)%2%(7)3% Spencer Mark Mondol | Univ. of Dhaka | Whole genome analysis of multidrug-resistant
' ' Providencia stuartii isolated from burn patients: The
emergence of blaNDM-1 conferring complete
resistance to carbapenems
17:42-17:50 ; Cooachbehar i indi ity i i
19 50:42-90.50 | Rubinur Choudhury Do Bt A S'Fudy_/ of e_colf)glcal biodiversity in Dudhia of
Univ. Darjeeling district, West Bengal
g?m_mentS/ %28%288 Chairman: Prof. Dr. AS M Maksud Kamal, University of Dhaka, Prof. Wataru Takeuchi,
osing -OU-21.

The University of Tokyo
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1. Effects of flooding on cholera incidence

(episode analysis)

2. Association with climatic factors

(time-series analysis)
3. Indian Ocean Dipole and cholera
4. Dengue fever and river levels
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1. Effects of flood on cholera incidence

Background

* Floods are the most frequent natural disasters affecting
over 2.5 billion people during the last 30 years (Centre for
Research on the Epidemiology of Disasters 2007).
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Methods Definitions and statistical analysis
(episode analysis)
Data (January 1996~December 2001)

: river level exceeded danger level (weeks 30~38,
1998)

Weekly counts of patients with diarrhoea (2% sample) 1998~week 14 1933)9 to 6 months after the flood (week 39,
Individual information ’

« Sex, age, socio-economic status, hygiene&sanitation practices

: The ratio of the observed against expected

and pathogen identified by microbiological examinations number of cases
Weekly rainfall season-specific average over the
pleeKiyrainia two preceding (1996-97) and subsequent (2000-01) years using
— Weekly average of daily maximum temperature Poisson generalised linear models.

—qt i . .
Weekly average of daily maximum river level log[E(Y)] =o* time(Fourier, 6 harmonics/year)

where E(Y): the expected weekly count of patients, Fourier: Fourier terms

Results Observed and expected cholera: 1998-99

Flood Post- Flood
Rainfall River level

Observed and expected rainfall: 1998-99 Observed and expected river level: 1998-99

400

300

Weekly rainfall (mm)
200
River level (m)
4

100

A ~

2

Flood Post- Flood
———-

o o o
1 11 21 atuesk 41 51 61 ; 1‘1 2‘1 3‘:”“‘( 4‘1 51 51 /‘AA&“ rha
Observed rainfall +-- Expected rainfall Observed river level = Expected river level hAAssh M
T T T T T T T
Observed and expected rainfall and river level in 1998-99. The vertical line shows L Ui 2 3’\INeek &l s o
the period of flood (weeks 30 to 38, 1998).
’—0— Observed cholera ——#—- Expected cholera

Excess risk of cholera

Flood period Post-flood period

Observed OE_ 95%Cl _p-value  Observed OE _ 95%Cl _p-value’
Total 350 759" 422 1994247

Drinking water source

Tube well 108 229 47 (3.6,6.2) 0.05 260 97.2 2.7 (2.3,3.)
Tap water 241 36.1 6.7 (54,8.2) 162 100.8 1.6 (1.3,1.9)
Distance to water source

More than 5m 228 384 59 (48,7.3) 095 303 1416 21 (1.9,25) 0.82
5m or less 122 20.8 5.9 (4.4,7.8) 118 56.8 2.1 (1.7,2.6)

Type of toilet

Unsanitary 136 245 56 (43,72) 0.55 266 1009 26 (2.3, 3.1)
Sanitary 214 348 6.1 (5.0,7.6) 156 982 1.6 (1.3,1.9)

The exp d values of di: pati were adj by season (Fourier terms up to 6 harmonic).

“Test for heterogeneity




Duration of excess risk
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2. Association with climatic factors

Conceptual framework

Rainfall/———

Season

v
—Diarrhoea

Long term trends

Other climate conditions
[CONFOUNDERS]

Rainfall and cholera in Bangladesh

Lag 0-8 weeks

Cholera and rainfall 0-8 weeks

Lag 0-16 weeks

Cholera and rainfall 0-16 weeks

Lag Cut- % increase
(week) points  (/10mm) 95% CI
High rain 0-8 45 mm 14.4 (10.1, 18.9)
Low rain 0-16 45 mm 23.9 (10.7, 38.6)

Hashizume et al. Epidemiology 2008;19:103-10.

Summary findings
=== flood and cholera ---

1. Incidence of diarrhoea was higher than
expected during the flood (O/E=5.9 during
the flood).

2. Excess risk of cholera persisted up to 20
weeks after the end of the flood.

3. Nearly everyone was vulnerable during
the flood, while people in lower hygiene
and sanitation status were specially
vulnerable in the post-flood period.

Models for rainfall

(time-series analysis)

Model 1: rainfall over lags 0-16 weeks:
log[E(Y)] = NS(rain,_,, 3 df) + (confounders)

Model 2: rainfall over lags 0-8 and 9-16 weeks:
log[E(Y)] = NS(rain,_g, 3 df) + NS(raing_,¢, 3 df) +
(confounders)

(confounders)= a+ time(Fourier, 6 harmonics/year) +
i.year t i.holiday + NS(temp,_,, 3 df)

Lag structures
(distributed lag model)

High rainfall

rainfall

crease in
5

Low rainfall
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3. Indian Ocean Dipole Statistical analysis

Source: JAMSTEC

Positive Dipole Mode MNegative Dipole Mode

* log[E(Y)] =a+ NS(DMlI,_;, 3 df) + NS(DMI,_;, 3 df) + NS(DMl,_;,, 3
df) + NS(NINO3,_;, 3 df) + NS(NINO3, ;, 3 df) + NS(NINO3,_,,, 3 df)
+i.month +i.year + AR,

* E(Y) : expected monthly case count,

* NS: natural cubic spline function,

* DMl, ; and NINO3,_; : average DMI and NINO3 at lag 0-3 months,
* i.month : indicator variables for the month,

+ iyear: indicator variables for the year,

= The 10D characterizes the sea surface temperature (SST) anomaly during this event

. . . . . . * AR1: afirst-order autoregressive term.
=A negative 0D is associated with positive sea level anomaly in the Bay of Bengal.

=A positive 10D increases Indian monsoon rainfall * Generalized linear negative binomial regression controlling for

potential for flooding & outbreaks of cholera in Bangladesh autocorrelation
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g | Cholera in Dhaka ~ o Dipole Mode Index Risk ofmc_holera NINO3
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The number of chol cases in Dhaka
5 N increases with positive DMI at short-lag (0-3
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4. Dengue fever and river levels
e — &

o et s ||

Design: Retrospective time-series study

Outcome: Weekly number of dengue
cases of 11 hospitals in Dhaka

Exposure: Average river levels in Dhaka

Confounders: rainfall, temperature,

season, long-term trends A s ot

Period: 2005 - 2009

Hashizume M, et. al., BMC Infect Dis. 2012;12:98

Statistical analysis

log[E(Y)] = a + NS(river,.s, 3 df) + NS(riverg._,5 3 df)

+ NS(temp,_, 3 df) + NS(temp,_,, 3 df)

+ NS(rain,_, 3 df) + NS(rain,_,,, 3 df)

+ time(Fourier, 5 harmonics/year) + i.year + AR1

¢ Generalized linear Poisson regression

e E(Y): expected weekly case count,

¢ NS: natural cubic spline function,

® river, s, temp,;and rain, ; : average river level, temperature and rainfall
at lag of 0-5 weeks, respectively

* Fourier : Fourier (trigonometric) terms

e j.year: indicator variables for the year,

e AR1: afirst-order autoregressive term.

Results

High river level effects

6.9% (95 % Cl: 3.2, 10.7) increase in dengue
hospitalizations for each 0.1 metre increase above a
threshold (3.9 metres) for the average river level
over lags of 0-5 weeks.

Low river level effects

29.6 % (95 % Cl: 19.8, 40.2) increase in dengue
hospitalizations for a 0.1 metre decrease below the
same threshold of the average river level over lags of
0-19 weeks.
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0 20 40 60 80

m)
6

River level (|
12345
L

0 200 400 600

Rain (mm)

Temperature (C)
1520253035
NN

PN S TN T,

T T
Jan '05 Jan '06

T
Jan'07

T T T
Jan'08 Jan'09 Jan 10

Figure 2
Hashizume M, et. al., BMC Infect Dis. 2012;12:98
(a) 21 ®) gt
<
,“ o |4
24 S 3713
14 o
[ s zgl i
o~
[ / 3 . x
/ = g 43 \
e : ;g
o | == o4
T T T T T T T T T
2 3 4 5 2 3 4 5 6
Average river level at lag 0-5 weeks (m) Average river level at lag 6-19 weeks (m)
(¢) g4z
g i
@ 4
o

2 3 4
Average river level at lag 0-19 weeks (m)

Figure 3

Hashizume M, et. al., BMC Infect Dis. 2012;12:98

30,000 deaths
(95%C: 25x10%, 34x10%]

GCM-ensemble estimates of glob
mean temperature-attributable

enteric infection deaths in 2080-9 “|
by 0.5° X0.5° grids i

GCM=general circulation model
SSP=shared socioeconomic pathway

6,600 deaths
(95%Cl: 5x10%, 8x10%)

BHI=baseline health investment
AHI=additional health investment
LHI=lowered health investment
RCP=representative concentration pathway

Bangladesh: 1000 (-1333; 3332)

84,000 deaths
(95%Cl: 68x10%, 100x10°%)

Chua PLC, Huber V, Ng CFS, Seposo X, Madaniyazi L, Hales S, Woodward A,
Hashizume M. Lancet Planetary Health. 2021;5(7), e436-e445,
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Climate Resilient Health System:
Post pandemic challenges and
opportunities for public health

Prof Dr Igbal Kabir
MBBS, MPH, PhD (Australia)
Coordinator, CCHPU, HSD, Ministry of Health and Family Welfare
Former Professor & Head of the Dept. Epidemiology, NIPSOM
Former Director (Planning & Research), DGHS

Two Important Perspectives of
climate change and health
* Health risks are influenced by both
‘natural climate variability’ and by
‘(human-induced) climate change’

* Climate change typically acts in concert

with other environmental changes

Climate Change and Health: Pathways
.Direct
impact

e.g. heatwaves,
floods,
fires,cyclones

__ Changes to physical

. systems/processes ’ l
grl.::r“agt:* e.g. urban air pollution Sggli'\ao;'nic - Health
Biological changes: demographic impacts
. | processes, timing disruptions

Mediating | €-9- mosquito numbers,range;
—processes | Photosynthesis > crop yields
(indirect)
Changes to
ecosystem structure
~ and function
e.g. fisheries; constraints on
microbes; nutrient cycles;
forest productivity j

Extreme events!
SIDR, AILA...The Innocent Victims of Bangladesh

B TGRS

v

Climate Change, Livelihood, Health...???

Injuries, fatalities, Asthma,
mental health impacts cardiovascular disease

Severe Air
- Waathar Pollution
Heat-related illness

and death, —
cardiovascular failure o v, Changes
In Vector

Extreme Ecalogy

Heat

Increasing
Allergens Respiratory
Degradation ! allergies, asthma

Water and Food Water
Supply Impacts Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms

Malnutrition,
diarrheal disease

Some of the largest disease burdens
are climate-sensitive

Each year:

- Undernutrition kills 3.5 million.
- Diarrhoea kills 2.2 million.

- Malaria kills 900,000.

- Extreme weather events kill 60,000.

WHO estimates that the climate change that
has occurred since the 1970s already kills over
140,000 per year.




Global community has given clear direction

* UNFCCC, Article 1, paragraph (1) states need to minimize
adverse effects on "natural and managed ecosystems or on
the operation of socio-economic systems or on human
health and welfare” .

*  World Health Assembly Resolution WHA/61.R19, and
Executive Board Resolution EB124.R5, request WHO to

develop capacity to assess the risks from climate change
(‘é World Health

for human health and to implement effective response Organization

measures, and support countries through Awareness
raising, Partnerships, Evidence, and health system
strengthening.

Health is directly linked with Food, Water, Shelter and Livelihood crisis
in extreme events of climate change

Climate sensitive diseases indicators :

*  Water-borne diseases (e.g. Diarrhoea, cholera, Hepatitis, Enteric fever etc)

«  Air borne diseases (e.g. ARI, Pneumonia, Bronchial asthma, COPD, Flu like syndrome
¢ Vector-borne diseases (Dengue, Chikungunya, malaria)

*  Malnutrition (e.g. Severe Acute Malnutrition (SAM), Moderate Acute Malnutrition (MAM)
¢ Injuries

*  Skin Diseases

¢ Psycho-social stress

*  Post Traumatic Stress Disorder (After any natural disaster)

¢ Drowning

*  Snake bite

¢ Non-Communicable diseases: Hypertension, Diabetes,

*  Reproductive Health: Eclampsia, Pre-Eclampsia, Menstrual Hygiene Management: Urinary
Tract Infection, SRH, Infertility

*  Carcinoma: Cervical Carcinoma, Lung Carcinoma, Skin Carcinoma, Breast and other carcinomas

SRR N I

Women and Children are the most vulnerable group

Pandemic effect on CCH WMO report

* In 2020, COVID-19 added a new and unwelcome + Extreme weather and COVID-19 combined in a double blow:
dimension to weather, climate and water-related compiled by the World Meteorological Organization (WMO)
hazards, with wide-ranging combined impacts on
human health and well-being.

* Mobility restrictions, economic downturns and
disruptions to the agricultural sector exacerbated the
effects of extreme weather and climate events along
the entire food supply chain, elevating levels of food 2011-2020 was the warmest decade on record.

insecurity and slowing the delivery of humanitarian « More than 50 million people were doubly it in 2020 by

assistance. . . . climate-related disasters (floods, droughts and storms) and by
* The pandemic also disrupted weather observations and the COVID-19 pandemic

complicated disaster risk reduction efforts.

* 2020 was one of the three warmest years on record, despite a
cooling La Nifia event. The global average temperature was
about 1.2° Celsius above the pre-industrial (1850-1900) level.
The six years since 2015 have been the warmest on record.



Extreme weather and COVID-19 combined in a Strengthen Climate Resilient Health
double blow for Public Health

¢ A50 bedded Primary health care centre (Upazila Health Complex) .Gniai
destroyed in a district of Bangladesh due to flood and river erosion in CLIMATE
2020. Hh

Health access
to climate

finance Health workers

trained, engaged
on climate

Resilient, sustainable
health facilities Climate

informed

WHO Operational Framework for Building Climate-
Resilient Health Systems (2015)

Curtsey: WHO

!

:3: ..Ill[“'ln

. L. Health Adaptation plan for CRHS
Post Pandemic Lessons and opportunities for 2. Cost of
. Intervention 3. Opportunities of
en hanC|ng CRHS implementation of
the plan
* The current global recession caused by the COVID-19 ‘;'P"?e""af'
pandemic may make it challenging to enact the policies L senefitof ;:;'ZE:
needed for mitigation, it also presents opportunities to set health and other Health
the economy on a greener path by boosting investment in aspects, short —— | Adaptation
green and resilient public health infrastructure, thus term and long Plan |
supporting GDP and healthy employment during the term | < potential
recovery phase. harm due to
* Adaptation policies aimed at enhancing resilience to a the plan
changing climate, such as investing in disaster-proof health 7 Feasibility of 6. Acceptable to the
infrastructure and early warning systems, risk sharing the adaptation community involved
through local level planning, and the development of social plan within the
safety nets, can limit the impact of weather-related shocks existing health
and help building a climate resilient health system. system

A .

Let’s start NOW!

For further contact:
eprof.igbal.67@gmail.com
* igbalkabirdr@gmail.com

* +880-1714 165 204
* igbal.kabirl @FB
* igbal.kabir2 @skype
www.cchpu-mohfw.gov.bd

Thank you
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Toward the realization of chemical sensors
that can be used by anyone, anywhere

Tsuyoshi Minami

; Lk
“Vepsit

What is “Sensor”’? :

What is types of sensor?

What is sensor?

Physical sensor

Heat Pressure + Artificial receptor

=Chemical sensor

*Biogenic material
=Biosensor

o e i o e o

/ Receptor
(Detection portion)

e

. Chemical information is significantly related
Reporter | to our daily life.

(Transducer) _ =
" | R S~ 1 .. L] .8
% 002 @ %

However, chemical sensors are not realized
in contrast to physical sensors in general life.

Output signal

How Can We Detect Molecular Information?’

Conventional methods: Large analytical instruments

v High sensitivity
®Large size
% Complicated process

% Long-time measurement |

1

1

1

1

1

1

1

1

1
Atomic absorption |I
spectrometry 1
(ca. 70,000 USS$) :
1

I

1

1

1

1

1

1

1

1

1

1
1

1

1

1

1

1

1

1

: Gas Chromatography-
1 Mass spectrometry

' (ca. 110,000 US$)
1

1

1

1

1

1

1

1

1

1

1

1

Toward real-world applications

Requirements for chemical sensors

v Small-sized device
1

1
v Recording system without j
using large apparatuses

|
Liquid Chromatograph - Mass Spectrometry
(ca. 700,000 USS$) |

v Qualitative and quantitative
detectability

MINAMI Research Group

Pl : Assoc. Prof. Tsuyoshi Minami

Research assistant professor, PhD Candidates (JSPS DC1x2), Technical staff,
and a JSPS researcher (short term): Total 20 members

T ———

What is “Chemical Sensor”?

Defined by the official journal for the International Union of Pure and Applied Chemistry (IUPAC)

Chemical sensor is “a device that transforms chemical
information, ranging from the concentration of a specific
sample component to total composition analysis, into an
analytically useful signal”. F. Ingman et al., Pure Appl. Chem 1991, 63, 1247.

pmmm————————

Biomarkers (for diagnosis)

Toxic species (for environment assessment)
Taste components (for food analysis), etc.

Y Receptor

Reporter

Evaluation items for chemical sensors
% Sensitivity ¥ Selectivity * Response speed ¥ Stability

Optical, electrochemical, electric, mass sensitive,
magnetic, thermometric, radiations, etc.

Output signal
Easy-to-use chemical sensors are very important.

. - 6
Representative easy-to-use chemical sensors
Paper-based sensors D. Citterio et al., Anal. Bioanal. Chem. 2018, 410, 2305.

B Inexpensive, lightweight, and easy-to-store

W Single-use, portable and safely disposable

m User-friendly and rapid detection

B Possibility of multi-step assays in a compact device

B Requiring small volumes of sample and assay reagents

Progress of paper-based sensor

Urine dipstick
(since 1950s)

pH test paper

(since 1664)
Conventional paper-based sensors are capable of detecting an only single
analyte, whereas quantitative multi-component analysis is required in
real-world scenarios.

Human chorionic gonadotropin
(Pregnancy kit, since 1988)



Toward Realization of Easy-to-Use Sensor

Analyte

e 7
Sensor Array System for Pattern Recognition
Chemosensors: optical sensors at molecular levels

Array of Differential Sensor Array

Receptor_s
3] 2 &
= 2] ol
= 2l 2

-~

-
Analyte | 4 Recoptor Raporter ~Opisca change™

Odorant receptor
Differential Receptors Differential Receptors Multi-Analyte Pattern

) J3E DIH 000
— gy D3I — 000

Read out

OOO Read out 5
000 SlEa B2 000

Suslick et al., Nature 2000, 406; E. V. Anslyn et al., Angew. Chem. Int. Ed. 2001, 40, 3118;
T. Minami et al., J. Am. Chem. Soc. 2013, 135, 15238; T. Minami et al., Coord. Chem. Rev. 2021, 429, 213607.

Sensor arrays can qualitatively and quantitatively discriminate invisible
chemical species by combination with computational methods.

>

“Opti

Olfactory system

Receptor Reporter

Chemosensors
as “inks”

Paper-based chemosensor array is a disposable analytical
tool that can be fabricated by using office printers.

Sensing Applications

Aim: Realization of chemical sensors that can be used by
YSaccharide detection for food analysis

96-Well Microtiter Plate Made of Paper: A Printed
Chemosensor Array for Quantitative Detection of Saccharides

anyone, anywhere

Anal. Chem. 2021, 93, 1179 (Top 10% article, Clarivate Analytics).
YrOxyanion detection for environmental assessment

A Printed Paper-Based Anion Sensor Array for Multi-

Analyte  Classification:  Application to  On-Site

Quantification of Glyphosate

ChemPlusChem 2021, 86, 798
YcSimultaneous categorization of multi-groups gEEEm
; Printed 384-Well Microtiter Plate on Paper for Fluorescent
Chemosensor Array in Food Analysis
Chem. Asian J. 2022, in press.

e Minami Group

CREST (2020

e”‘ml ""”ff,
5, B@ad 5 G
E—— Aquatic Functional Materials
Scientific Research (B) (2021-) Scientific Research on
Innovative Areas (2020-)

Challenging Exploratory Research (2020-2022)
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CLIMATE CHANGE INDUCED PUBLIC-HEALTH
HAZARD MAPPING IN BANGLADESH AND ROLE OF

THE UNIVERSITY OF DHAKA IN REDUCING THE

4 August, 2022

VULNERABILITY

Dr. A S M Maksud Kamal
Professor, Department of Disaster Science and Climate Resilience

Infroduction

» With significant economic growth over the last 50 years, reduction in poverty,
self-sufficiency in food production, infrastructure development, digital and
mobile technologies (e.g. access to mobile telephones, high-speed internet)
and collective social changes, Bangladesh is now much more resilient to
natural disasters.

» Natural hazards and associated disasters have been intensified due to climate
change, unsustainable development, rapid urbanization and population
growth, particularly in the Global South, including Bangladesh.

=

Climate-Health Nexus

» The impact of climate change on human health and well-being can be
manifested through different pathways and can be categorized as being
direct or indirect, mediated through complex biophysical and social
dynamics.

» The direct effects of climate change that have been observed in
Bangladesh include morbidity and mortality due to heat stress, cyclones,
floods, droughts and other weather extremes at different spatio-temporal
scales.

Degartment of Diasster Sesence
and Climate Reaiiience

Entities involved in Climate

Change and public health studies

» Institufe and Deparfiment engaged in public health
research: Department of Disaster Science and Climate
Resilience, Department of Geography and Environment,
Department of Population Sciences, Department of
Microbiology, Department of Biochemistry, Department of
Fisheries, Institute of Health Economics, Institute of Nutrition
and Food sciences, Department of Pharmacy, Institute of
Vulnerability Studies and Disaster Management,

University of Dhaka

» The University of Dhaka is the oldest and largest University in
the Country consisting of 96 entities of Departments and
Institutes, as well as 172 constituents and affiliated colleges

» We have 11 faculties and 56 research centers and bureaus

Degartment of Diasster Sesence
and Climate Reaiiience

Climate-induced Natural Events

Vulnerability due
to
Matural Disasters




Public health research

Climate Change and Health crisis

angladesh
ants of Common Non-

HEALTH IMPACTS

R - Wt retated mortatmy mmortry

UnieaIeD Ba
0 HIV Infection and Mullidrug-Resistant . .
Tuberculosis: A Systemalic Review and Mefa- = e LoTTIRG APPIoaches tevecl

Q Role of Parental Education on ReductBK1Y*' Predict Global COVID-19 Confirmed

of Prevalence of Childhood Cases

Undermuttion in Bangladesh QO Advanced correlation grid: Analysis and
Q Association of Low-Birth Weight with visualisation of functional connectivity

Malnutrition in Children under Five Years among multiple spike frains

in Bangladesh

ITRRECT - Sabenty bt Paypeeermscn
SOCIALLY NEEHATED - ety

DEATHS

Q Prevalence, pattern and
sociodemographic

differentials in smokeless  COmmunity Q Identitying Factors
tobacco consumption in Health Influencing Contraceptive
Bangladesh Use in Bangladesh

0 Media and education QO Trends and deferminants

play a fremendous role in of perinatal mortality in
mounting AIDS Bangladesh
awareness among O Association of Low-Birth
married couples in Weight with Malnutrition in
| - Children under Five Years
Department of BAAKIPESIH.. QO Change-point and Spatio Department|
2a8 et Restienes temporal Analysis of Climate Data in Bangladesh partment

! and Clma
Q Coping shrategies with floods in f

in Bangladesh
Bangladesh: an empirical study

Climate Risk Index

mpact of Climate Change in

Soil Salinity af South-West Coast of Bangladesh (1067 « 199

» Despite producing only 0.
emissions changing our climate, Bangladesh ranks
seventh on the list of countries most vulnerable to
climate devastation, (Germanwatch’s 2021)

+ UNICEF’s Children’s Climate Risk Index ranks.
Bangladesh 15 out of 163 countries. Ty ]

- [ 104 9%
+ One in three children in Bangladesh, nearly 20 w B % i <
children in total, are victims of climate change oo 1 i "
Department of Dissster Science i Camret L0 L 17 28
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Impact of 1.5° and 2°C temperature rise on the

D"nkmg Water Vulnerablll’ry drought in Bangladesh using CMIP6 climate models
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Impact of 1.5° and 2°C temperature rise on the 13
drought in Bangladesh using CMIP6 climate models

Drought Frequency Changes: SSP 126 model

« Occurrence frequency  Esreme Severe Moderute Extreme Severe Moderate

of droughts was found -

to decrease in the - | B

drought-prone western ! I i b
region up to -50% and 2 . - i et b
increase in the eastup & 'r a8 B o B i L i
to 50 to 70%, which L) ‘A-

would make droughts

more homogeneously

gl
distributed over the 1] ..'l; . F
country o M il e .

E . X

A i [
¢ ! @
Department of (asster Scaence
ot s

- .
i ' '
Near Future (2020 - 2059) Far Future (2060 - 2099)

=

Degartment of Diasster Sesence
and Climate Reaiiience

Impact of 1.5° and 2°C temperature rise on the drought| 14

in Bangladesh using CMIP6 climate models
SSP 119 model

Drought Frequency Changes:

Comparison of

Extreme Severe Moderate

drought scenarios . - - = Extrense Severe Moderate

for SSP119 and . . : al

SSP126 revealed a * A |

0.5°C more N Y . ] . =

temperature rise e ) - il 'IU --;'.'AE in b

can cause an .

increase in extreme | gu_ - H M

droughts by 30% in . :N-

the central-eastern 4 i !

region. ' "‘: e, ) U o L ™
- 1

Near Future (2020 - 2059) Far Future (2060 - 2099)

Wet Bulb Global Temperature (WBGT) =

in Bangladesh

» WBGT is a measure of the heat stress in direct sunlight.

» Itis a type of apparent temperature used to estimate the effect on
humans

» Takes into account: temperature, humidity, wind speed, solar radiation

» Found to be increasing due to climatic changes with catastrophic
impacts on public health, human and labours activities, and
environmental sustainability.

Degartment of Diasster Sesence
and Climate Reaiiience
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Rate of change in relative humidity

At Masrm

Rate of change in 7 3 :
average and maximum & © : .

Relative Humidity in Wéf,, by \ Wy \
Bangladesh (1979 to Y g y :

present) p- :

v

! Degartment of Dissstes Sebescs \ ]
xm Clmatn Reainiy
A [ O [

! excessiye heat in the country
L=

Rate of change in average and maximum
WBGT in Bangladesh (1979 to 2021)

The results from this study
can be utilized to prepare for
adaptation and lessen the
effects of climate change on
disease and mortality,
especially given the huge
number of marginally poor
people working in
construction and agriculture
and being exposed to

Climate Change and Public health hazards in |18
Bangladesh

- Infectious diseases

- Psycho-social effects

- Displacement

- Damage to healthcare infrastructure
- Disruption of public health services

- Transformation of ecosystems

- Social dislocation

- Loss of jobs and livelihoods

- Economic crisis

ST Iljgfrsased heat-related mortality and morbidity
= " Higher occurrence of drought-related dysentery and diarrhea because most safe
= water sources have dried out




Willingness to Pay for Health Services iR

Disaster Prone coastal area

Fever and common cold
Diarrhea

Dysentry

High blood pressure
Skin disease

Respiratory diseases
Typhoid

Diabetes

Allergy

Heart disease

= Rainwater harvesting

= Pond water filtration
Purchase

= Tubewell

= Water Treatment

Plant
= Unfiltered pond water

™06
239
20.2
52
15
-_—

Upazila Health Complex (UHC)
Pharmaceuticals
Village doctor  m—14.6%

2.3%
25.3%

Private hospitals e 8.5%
Community Clinic (CC)  memm—8.5%
Local kabira] messm 4.9%
Union Health & Family Welfare. . s 4.3%
District hospital  0.9%
Health service from NGOs ¥ 0.6%

0 5 10 15 20 25 30 35

Percentage | Total
(%)
Households Willing a offered bid | 58.8 82.6%
willing to pay
Willing to pay less 23.8
than offered bid
Households Consider it to be 15.9
unwilling to pay | government’s
responsibility
Consider the program | 1.5
to be uneffective

Degartment of Diasster Sesence
and Climate Reaiiience

a
Estimated mean WTP 4§ = — E

=Tk 60 per visit (approximately)

Significantly influencing factors
+ Offered bid

* Monthly household income

* Age

* Gender

¢ Availability of drinking water

Social impacts of GoB interventions through

21
GoB interventions through water treatment

water freatment plants in the coastal areas
plants in the coastal areas of Bangladesh

waterborne diseases in last 2

Children dropped out of

years (beneficiaries)

Waterborne diseases In last
2 years (Non-beneficiaries)

school (ber21eficiory)

Children dropping
out(non-beneficiary)
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» «
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Government Initiatives

Concluding Remarks

» The Government of Bangladesh has a number of measures already in place,

» Bangladesh is a hot spoft for the study of climate
efforts that have been complemented by local interventions. Evidence to take change-induced public health
robust health policy decisions related to climate change is limited and » Deeper understanding of public health
scattered, while there is a lack of multidisciplinary research efforts. P ) gorp )
L e . .. L » Further Collaboration and cooperation
» Considering these limitations, generating and summarizing scientific

evidence is vital for informing a resilient health system against future public

health concerns in climate vulnerable countries such as Bangladesh and in » Joint research
other low-income regions.

Degartment of Diasster Sesence Degartment of Diasster Sesence
and Climate Reaiiience and Climate Reaiiience

» Student exchange
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IMPACT OF CLIMATE CHANGE ON DENGUE: A SYSTEMATIC REVIEW
Q.N. SAKIB', M. I. HASSAN', A. S. MOITREE', N. J. MARIN? and M. S. HASAN!

IMSS Student, Institute of Health Economics University of Dhaka, Dhaka, Bangladesh.

2BSS Student, Institute of Health Economics University of Dhaka, Dhaka, Bangladesh.

Correspond to Q.N.SAKIB (q.n.sakib@gmail.com)

Key Words: Climate change, dengue transmission, projection, meteorological factors.

1. BACKGROUND

The number of dengue cases reported worldwide have
increased more than 8 folds over the last two decades.
A number of climatic factors have potentially
contributed in raising the global dengue incidence.
This study aims to review the ecology and
environmental impact on dengue transmission, its
global variability and tries to provide future projection
of Dengue globally.

2.METHODOLOGY

This study reviewed peer-reviewed journal articles
which assessed the effect of climate change on dengue
transmission. A systematic search was conducted
using electronic databases PubMed, Google Scholar
and ScienceDirect. The studies considered were
published from February 2011 to May 2022 and
written in English. A total of 29 out of 35 articles were
reviewed.

Figure: Dengue patients in a hospital ward.
3. FINDINGS

Most of the selected studies showed that multiple
meteorological  factors including temperature,
humidity, wind velocity, precipitation and rainfall
influence dengue transmission, geographical region at
risk and seasonal time window for dengue epidemic.
Rainfall and temperature are the major factors that
increase the exposure of dengue by raising the birth
rate of Aedes vector mosquitoes. As temperature is
expected to rise further in future due to climate change,
dengue incidence will rapidly increase, with the
increase in vector capacity (VC), the vector’s ability to
spread the disease. Overall, majority of the projections
regarding the effect of global warming on dengue

fever found significant positive relationship among
temperature (up to a certain threshold), dengue
transmission rate and the size of the area prone to a
dengue epidemic.

Table: Country-wise climatic effect on dengue.

Country Impact on dengue

Malaysia An increasing risk of dengue
outbreak in future.

China Number of days per year suitable for
dengue transmission will increase by
20 days in 2080.

Mexico 40% increase in dengue incidence by
2080.

Bangladesh | 40-fold increase in dengue cases by
the end of 21° century with an
assumed increase in temperature of
3.3°C.

4. CONCLUSION

This review suggests that the transmission of dengue
is dependent on temperature, humidity, wind speed
and direction (speed, height), air density, precipitation
and barometric pressure which impacts the timing and
magnitude of dengue transmission. Dengue incidence
rapidly increases due to the increase in rainfall and
temperature. Lastly, the results support impact of
climate change as main risk factor for dengue
outbreak.
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BACKGROUND AND OBJECTIVE

= The number of Dengue cases have increased more

than 8 falds over the last twa decades worldwide,

= A number of climatic factars have potentially
contributed in raising the global dengue incidence.

= This study aims to review the ecclogy and
envirgnmental impact on dengue transmission, its
global variability and tries to provide future

prajection of Dengue globally,
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BACHGROUND AND OBJECTIVE

METHODOLOGY

FINDINGS

PROJECTIONS

CONCLUSION

REFERENCES wn

Halaysia
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METHODOLOGY

Asystematic search was conducted using electronic
databases whith include Publled, Google Schols
and Scienoelinect.

The stusdies considered werne published from
Fetruary 2011 to May 32072 and written in English.

Atotal of 29 out of 35 artiches were roviewed,

Projections ﬁ ;
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INTRODUCTION:

Bangladesh as one of the TRCs failed to increase the tiger
population despite investing much funds. Critical review
of the funded projects' outcomes compared to India and
Nepal.

METHODOLOGY:
Six specific tiger conservation projects implemented in
Bangladesh, India and Nepal were selected to analyze
Allocated fund distributions were segmented into five
groups:

= Capacity Building

= Planning Policy and Reports

= Infrastructural Development,

= Tiger-Human Conflict (THC)

reduction
*  Direct Initiatives

RESULTS:

In results, India and Nepal spent respectively 48.84% &
46.20% of their budget on on-field activities and less on
planning purposes.

India and Nepal also developed a sustainable funding
mechanism to reduce their dependency on donor agencies.

Table 1. Comparison of funding allocation and tiger
population among India, Nepal, and Bangladesh

India Nepal  Bangladesh
Parameters (2011-  (2016- (2018-2027)
2022) 2020)
Total Estimated 2,119,8 | 3,290, | 11,450,000
Budget (USD) 40,000 | 000
Capacity Building | 1.99 35.95 22.57
(%)
Tiger-Human 48.01 8.95
Conflict (%)
Policy and Report 17.85 40.08
Planning (%)
Direct Initiatives | 48.84 46.20 | 4.28
(%)
Infrastructure (%) | 1.16 Lump 0.00
sump
Unallocated (%) 0.00 0.00 24.12
Current Estimated | 2967 235 114
Tiger Population

Figure 1. Graphical Representation of the projects’
analyzed in Bangladesh.

Figure 2. A summary of tiger population in Bangladesh
1992 - 2018

In contrast, Bangladesh spent the majority of their fund
on planning purposes (40.08%) and from 2012 to 2018
The population dropped from 199 to 114. Bangladesh also
has major lack of funding and, due to not having financial
planning.

CONCLUSION:

It is recommended that Bangladesh needs to develop a
sustainable long-term funding mechanism for tiger
protection. Collaborating financially with different
governmental bodies can establish a new monetary
reserve for tiger conservation. In the future tiger
conservation initiatives in Bangladesh should address
more on-field direct action. The series of actions taken
will execute the plans and enhance the effectiveness
resulting in increased tiger population and an appropriate
habitat for the species.
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Bangladesh Tiger Action Plan (2018-2027)

Capacity Building - 23%
Planning Reports - 40%
Direct Actions - 4%

THC Reduction - 9%

Infrastructural - 0%

Project BAGH (2012)

Capacity Building - 52%
Planning Reports - 0%
Direct Actions - 9%

THC Reduction - 39%

Infrastructural - 0%

Tiger Population Status

Capacity Building - 32%
Planning Reports - 17%
Direct Actions - 27%

THC Reduction - 17%

Infrastructural - 7%

o
National Tiger Action Plan (2017-2022)

A

Final Cummilative Analysis

\ |

NTPR

BTAP
vjecf BAGH

Capacity Building - 36.50%
Planning Reports - 2110%
Direct Actions - 15.41%

THC Reduction - 24.06%

Infrastructural - 2.93% \—\_\_\
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A Way Forward... .

Things to keep in mind Neighboring Countries

Population growth was not
satifactory

No Sustaianable Financial
Model

24.12 % of the budget
allocation was missing

Less focus on implimentation
Inefficient training staffs

More effective financial
allocations

Revenue Generation Model
More investment on direct
initiatives

Improved tiger population
Effective Co-managment

)
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The Floor is Open for
Questions

“Bengal tigers can get
locally extinct within the
next 5-10 years”

— (Rahman et al.)
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BACKGROUND

South Asian people are at a higher risk of developing
diabetes at an earlier age and a lower body mass index.
However, responses to lifestyle behaviors in relation to
developing diabetes among the South Asian population
have been studied less.

OBJECTIVES

To examine the associations between lifestyle (LS)
behaviors and diabetes among South Asian countries.
This will help us to understand the influence of multiple
LS risk factors on diabetes when they are present
simultaneously.

METHODS

My study population is World Bank South Asian
countries including Afghanistan, Bangladesh, Nepal, Sri
Lanka and Bhutan. But here I used only Afghanistan
dataset for primary demonstration of my objectives. |
used the 2018 WHO STEP survey data. This is a
household-level cross-sectional survey. Participants were
18-69 years old. Pregnant women were excluded from
this study. The analysis sample size was 3302. The
outcome variable of my study was diabetes defined by
WHO as fasting plasma glucose (FPG) > 126 mg/dl [1].
Exposure variables were LS risk factors including fruit
and vegetable intake (5 servings/ day), intake of
processed food that are high in salt, eating out habit,
physical inactivity (< 75 minutes of vigorous activity/
week) [2], daily sitting time (< 10 hours), use of tobacco
and alcohol. Modified Poisson regression was used to
produce the risk ratios (RR) with 95% (CI). The results
were adjusted for age, sex, education, place of residence
(urban/ rural), abdominal obesity (waist circumference >
94 c¢cm for men and > 80 cm for women) and hypertension
(systolic > 140 mm Hg and diastolic > 90 mm Hg) status
[3].

RESULTS

13.6% of Afghan adults had diabetes. The prevalence of
diabetes among the adult population under the age of 40
years old was 9% whereas the prevalence was around
19% among the population with the age 40 years or
above. The distribution of LS risk factors is shown in
figure 1.

Insufficient fruit & veg intake 99
Processed food intake 57
Long sedentary time 36
Eating outside 34
Tobaco use 33
Physical inactivity 25

Alcoholuse | 0.5

Figure 1: Prevalence of unhealthy lifestyle behaviors
among Afghan adults.

In the unadjusted model, alcohol use [RR 2.98 (95% CI
1.66-5.36)], physical inactivity [RR 1.66 (95% CI 1.4-
1.97)], tobacco use [RR 1.27 (95%CI 1.06-1.51)] and
long sedentary time [RR 1.33 (95% CI 1.07-1.65)] were
positively associated with the risk of diabetes.

In the adjusted model, use of alcohol [RR 2.17 (95% CI
1.09-4.32)], physical inactivity [RR 1.45 (95% CI 1.25-
1.84)] and eating out habits [RR 1.37 (95% CI 1.14-
1.66)] were found to increase the risk of diabetes.
However, the use of tobacco also showed a positive
association [RR 1.13 (95% CI 0.92-1.39)] although it was
not significant.

CONCLUSION

Among the selected lifestyle behaviors, use of alcohol,
physical inactivity, and eating out habits were positively
associated with the risk of diabetes among Afghan adults.
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INTRODUCTION

There occurs a close relationship between tourism
and climate, where the former is highly dependent on
the latter [1]. Local perspectives play a crucial role in
improving our understanding of climate change by
refocusing attention on empirical studies that
contemporary science frequently overlooks [2]. The
present research assesses the perception of the local
people regarding their understanding and impacts of
climate change on their tourism-dependent
livelihood in villages in the Himalayan district,
Manang, of Nepal. This exploratory case study
employs a content analytic technique to investigate
data obtained from focus group discussions (FGDs),
semi-structured interviews, and questionnaire
surveys in 17 settlements in the Manang district. A
total of 107 respondents were involved in the study.
The research was done in 2021.

FINDINGS

The local people perceived the climate in their
villages has been changing with perceived increased
summer and winter temperature, decreased snowfall
and snow coverage, and reduced or erratic rainfall.
These changes are perceived to positively influence
the tourism economy. They also believe that indirect
influences such as better hotel facilities, road
transportation, and repaired trekking trails in recent
years may have had a positive impact on tourism-
dependent livelihood. The research
recommends taking actions where perceptions of
future impacts of climate change are evident.

=t

[P

Figure 1. Map of Study Area

Figure 2. Data Collected

CONCLUSION

The local people perceived that the climate in their
villages has been changing with perceived increased
summer and winter temperature, decreased snowfall and
snow coverage, and reduced or erratic rainfall. These
changes are perceived to positively influence the
tourism economy. The research recommends taking
actions where perceptions of future impacts of climate
change are evident.
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Focus 1
Climate Change
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Climate Change and
its Impact on

Focus 2
Tourism

PERCEPTION ABOUT CLIMATE CHANGE:
XPERIENCES OF HIMALAYAN COMMUNITIES
INVOLVED IN THE TOURISM INDUSTR

Key Literature

Nature-based tourism activities that occur in the Himalayan region are found to be highly climate sensitive

(Rayamajhi, 2012)

Local perceptions play an important role to understand climate change better, through redirecting the focus towards

empirical investigations that often might be overlooked by the modern science (Kloprogge & Van der, 2006)

Research Questions and Objectives

Research Scopes

Research Question 1: How do the local communities of the Manang villages involved

in the tourism industry perceive climate change?

Objectives
oS - To explore the understanding of local people about climate change and their
g =5 perception regarding different climatic factors
ﬁ?“ Gad |
To investigate how the local people built their understanding about the climate change
variabilities in their region
5: 4 Rlesearch Question 2 What are the community perceptions regarding the impacts of
= climate change on tourism industry?

Y e Objectives

+ To understand the relation between climatic factors and tourism industry in the

Manang villages

« To explore the prediction of the local people regarding the future impact of climate

change on tourism industry

Presentation Outline

Introductory Concepts

Research Scopes

Context

Research Design

Data Collection and Analysis

v/ Community Perception about Climate Change
v Long-term Impacts of Climate Change on Tourism: As

Predicted by the Communities

Major Findings

Conclusion

Research Scopes

Documenting the perception of the local people,
focused on tourism to comprehend their knowledge
about the impacts of climate change through the

employment of participatory planning approaches

Only fewer studies specifically assess the impacts of
climate change on the tourism industry by the inclusion

of tourism stakeholders (Hein et al, 2009)

Manang District and Study Villages

Nepal, 270km north-west of Kathmandu

Located in the Northwestern part of Himalayan region of e,

Carried out in the Manang villages of Chame Municipality of
Manang

located at latitude 28°40’22.80” North and longitude
84°10’45.84 East

Annapurna Circuit Trekking

Stakeholders of the Study: HOTEL OWNERS
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Methodology ! Research Design Research Design

Data Collection
| StudyArea e e et url  wg e ey
Primary Data Collection | Warang Dendt |
e Field observation * Dharapani * Dhukkurpokhari, i
. *  Pi E
e Questionnaire survey Bagarchhap Pisang |
i i * Danaque * Humde
e Focus group discussion |
' ' . + Timang * Bhraka : [ la
e Semi-structured interview, and . Syarkhu . Manang # ok /.?;;‘m s
e Literature review of the secondary data to understand the relevant . Koto + Tanki Manang i ,‘4 /';fuq- &
materials for the study + Nar Manang «  Siri Kharka o 7 /'vx/;“ |
e Carried out within 17 villages that follows the route to Tilicho Lake « Chame + Khangshar (including | /et 7)
from the start of Manang District * Talekhu Tilicho Base Camp) 1 /i ;-T

e Total Hotels in the study area: 112

® The study took place in 17 villages in total and the study area FET U e e e

e Total Respondents: 10
P 7 in this research started from Dharapani to Tilcho Base Camp

from an altitude of 1800masl to 4200masl

. Data Collection and
Research Design

Community Perception about
Climate Change

Methodology

Secondary Data Collection

ey besed 0 e Ve et g

e Collected from the published relevant

journals, magazine articles, books,
Tourism Peak Season:

websites, thesis reports, official records, October-November

etc. April-May
Data Analysis e—. Tourism Destinations:
i {0 Py
e Qualitative data analyzed using content ] Tilicho Lake, Th(n_'ung la
Za Pass, cultural festivals,
analysis method & 50 villages
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Familiarity with Climate Change

Do you think the climate has changed over the last 30
years in your comumunity?

0,
Have vou heasd of the term chmate change? Sources from where respondents heasd of chmate change i
Sf‘::* + More than half of the respondents had an
idea about climate change
Fromchid i schodl « In most of the cases, the respondents got
iad ideas from news on electronic media. All
Yew oo Thevmecn the respondents have televisions and
Y radios at their residences
s « Almost every respondent has noticed the
) changes in climatic variables in his/her
oy s Yes uNo village over last 30years
® News on Television  » Traiuing- =2 Rado  »Fromclild inschool  w School * Less amount Of. snowfall and Snow
Vo oKe coverage, erratic or reduced rainfall,
increased summer and winter temperature
are some indications that are observed by
the locals
" Data Collection Data Collection and
Long-term Impacts of (;hmate Change on the: . il Akt Rainfall perception Analysis
Tourism Industry: As Predicted by the Communities 70 + More than 60.5% of the respondents in the
F 0 upper Manang area found that the amount of
. . . = rain fall has decreased
Changes Observed in the Climate in the Last 30 Years ‘.E: 50 « Almost one third of the respondents from the
‘:—;' 40 Lower Manang valley identified that the rate
Clianges cbserved in the climate conditions in the last 30 years 230 of rainfall has decreased while most
(-9
* More than 86.9% of the respondents perceived 520 Eefslgl;;g Elb_ln]tlziobue[;i:: te:r;isceasonal pattern
that there has been an increase in the winter r: 10
temperature in the past 30 years —_—:. 0 m - Upper Manang: Pisang-Khangsar
* More than 86.9% of the respondents have 2. Reduced Erratic Not SureReduced Erratic Not Sure (3100-4200masl)
noticed an increase in the summer temperature 3 Lower Manang: Dharapani-Pisang
" L] - - *  Majority of the respondents (96.4%) have B Upper Manang Lower Manang (1800-3100masl)
'g 3 E’- k] 'g & 'g ‘g E B i i witnessed the decrease in the average snow fall
gi;éz‘?g;gg“_‘é_ coverage
ek F = - i =

More than 46.4% of the respondents believed
that the rainfall occurrence has reduced in the
last 30 years, however 48.8% of them believe
that it became more erratic

Wiiler vemperaiare Sauiier temperanare  Spow covernge  Randall perception
perceplion perception perception
Vanables of clanate change

One of the respondents from the Tilicho Base Camp shares his experience as:

I feel that the snow fall rate is massively decreasing at the base camp...now I notice that the snow
coverage of the surrounding mountains has decreased. The whole mountains used to be covered in
snow, but now, half of it or more usually does not get snow cover even in the peak time’
(Respondent No. 12)

Data Collection and
Anal;

Climate Change Indicators Secondary Dataset for Hindu-Kush Himalayan
Region

"y

R e B
Your
The regional average annual precipitation
series between 1961 and 2013 (Krishnan &
Shrestha, 2019)

Vear

Annual mean temperature series for the
Himalayan Region between 1901 and 2014
(Ren et al. 2017)

Data Collection and
Analysis

64000 -
+ Chaudhary and Bawa (2011) have found that
G000 4 local perceptions are often consistent with
_E‘ scientific observations
= 56000 - + The local perception of climate change in the
# study region have been guided by extensive
52000 knowledge thus, their perception conformed
y=-25732x + 61147 information obtained from scientific data
48000 T

W03 2005 2007 2009 2011 2003 WS 2017 (Chaudhary et. al, 2011)

Snow coverage persistency in the Hindu-Kush Himalayas
between 2003 and 2018 (Khadka et al. 2020)




Data Collection and
Analysis

Community Perception of the Impact of Climate Change on Tourism

Data Collection and
Analysis

Long Term Impacts of Climate Change on Tourism
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The influence of climate change on
tourism: Mostly Positive

The perception of the local
people stemmed from their
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of tourism
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Recommendation
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*There is a need to propose adaptation measures for-

indu's‘t'[-'y for managing the impacts of climate change

“Involvement of local people for future developmental projects in
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*Working on the sensitization of local communities through context-
specific approach -
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*Focusing on more than just one sector of tourism in the region
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1. INTRODUCTION
PM, s are particulate matters that have an acrodynamic
diameter of less than 2.5 micrometers. PM s significantly

degrades the air quality and can be detrimental to the
health.

2. OBJECTIVE

To characterize the sources of fine particulate matters
over Dhaka city, focusing on the concentration of ions and
metals of PMys.

3. METHODS

PM, s samples were collected on a cellulose filter paper
using a low volume air sampler on a 24 h basis for 10 days
at the rooftop of the North South University. For the
analysis of ions, the filters were ultrasonically extracted.
After filtration, the extracted samples were analyzed for
five cations (Nat+, K+, NH4+, Ca2+ and Mg2+) and
anions (F-, Br-, NO2-, NO3- and SO4%*) using an ion
chromatograph. For the analysis of metals, the filters were
extracted in 10 ml of ultrapure nitric acid and hydrogen
peroxide mixtures for 40 minutes using a microwave
digestion system. After filtration, the extracted samples
were analyzed for 12 metals (As, Cd, Co, Cr, Cu, Ni, Pb,
Zn, Mn, Fe, Se, and V) using an inductively coupled
plasma mass spectrometer.

4. RESULTS AND DISCUSSION

The daily average found for cadmium in our sample of
nine days is 6.19 ng/m®. The highest concentration of
cadmium is 21.3 ng/m>. On the 28" of March (day 4), the
value exceeds the WHO air quality guideline for cadmium
of 5 ng/m3 (WHO, 2000).

Cd concentration per day time

series plot
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Figure 1. Cadmium concentration per-day time series plot

5. CONCLUSION

Concentration of Cd in PM s was found to exceed the
WHO air quality guideline for cadmium of 5 ng/m3
recommended to prevent any further increases in
cadmium levels in agricultural soils (WHO, 2000). Air
mass back trajectory was done which indicated that some
of the particulate matters are originated from India, and
Pakistan, but most are coming from the Bay of Bengal.
This can help us determine the transboundary pollution
effect.
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INTRODUCTION

Chemistry and source of ions and metals in fine
particulate matters over Dhaka City:

A Preliminary study o PM 25 are particulate matters that have an aerodynamic diameter of less than 2.5
micrometers.
e PM:s significantly degrades the air quality and can be detrimental to the health.
Humayra Rahman', Karabi Farhana Biswas', Md Firoz Khan', Zarin Tasneem Jawaa', Mohammad o The ever-growing development and anthropogenic activities in Dhaka have
H 2 3 . N :
Moniruzzaman’, Muhammad Nurul Huda caused the air quality to deteriorate.
Department of Envi 1 Science and North South University,
Bashundt Dhaka-1229, ladest
2Bangladesh Council of Scientific and Industrial Research (BCSIR), Dhaka
3 Centre for Advanced Research in Sciences (CARS), University of Dhaka, Dhaka 1000, OB JECTIVE
Bangladesh To characterize the sources of fine particulate matters over Dhaka city, focusing on

the concentration of ions and metals of PMas.

Cor ing author: biswa h.edu

METHODS ot e

* PM, 5 samples were collected on a cellulose filter paper the rooftop using a low volume air sampler STUDY 4
(MCZ - Model LVS1, Germany) with a flow rate of 2.3 m*h on the 24 h basis for 10 days at the rooftop of - £ [

the North South University. ARE A M AP L 1.9

« Analysis of ions: The filters were ultrasonically extracted in 10 ml of ultrapure water for 30 minutes. o _,"r

« After filtration, the extracted samples were analyzed for five cations (Na+, K+, NH4+, Ca2+ and .
Mg2+) and anions (F-, Br-, NO2-, NO3- and SO4? and anions using an ion chromatograph (Dionex Fl gure 1
1CS-1600, Thermo Scientific, USA). e {

* Analysis of metal: The filters were extracted in 10 ml of ultrapure nitric acid and hydrogen peroxide mixtures for 1
40 minutes using a microwave digestion system (StartD, Milestone, Italy).

« After filtration, the extracted samples were analyzed for 12 metals (As, Cd, Co, Cr, Cu, Ni, Pb, Zn, Mn, Fe, Se,
and V) using an inductively Coupled plasma mass spectrometer (NexION 2000, Perkin Elmer, USA).
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Figure 2: Daily concentration of Cd and Pb




CONCLUSION

Concentration of Cd in PM2.5 was found to exceed the WHO air quality guideline for cadmium of 5 ng/m3
recommended to prevent any further increases in cadmium levels in agricultural soils (WHO, 2000).

As the air mass backward trajectory indicates, some of particulate matters are originated from India, and
Pakistan, but most are coming from the Bay of Bengal.
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1. BACKGROUND AND RATIONAL

The world is running out of valuable minerals and
resources, as well as having severe environmental
consequences. To address these issues, decoupling natural
resources and environmental impacts is required. One of
the efficient means to achieve resource decoupling is
urban mining. No mainstream research in urban mining
has been done in Bangladesh. Therefore, this study is
important for Bangladesh since there are still knowledge
gaps among the relevant stakeholders. Moreover, urban
mining maximizes the economic value of waste streams
generated from urban setups by putting a significant
contribution to the planning and designing of sustainable
cities with the consistent goal of ensuring sustainable
development goals.

2. OBJECTIVES AND METHODOLOGY

This study focused on the five prominent metals such as
steel, aluminum, copper, lead, and zinc in the FY2020-21
to quantify the inflows, outflows, loss, and export
perspectives utilizing the concept of material flow
analysis in the greater Dhaka area. Moreover, an extensive
field survey from March to October 2021 has been
conducted to collect data.

Figure 1. A typical MFA of a metal industry and system
boundary of urban metal mining In Bangladesh.

3. RESULTS

In the (FY) 2020-21, the lion’s share (50%) of metal scrap
was from steel followed by 26% from aluminum, 12%
from copper, 7% from lead, and 5% from zinc. The
amount of total collected steel waste was 9,99,970 MT and
a considerable amount of scraps (1,05,296 MT, 13%) went
to the natural environment of Bangladesh as a loss while
59,998 MT (6%) of the collected scraps were exported. In
the case of copper, 40% of the total demand (44,555 MT)

was met through imports. Interestingly, the remaining 60%
(66612 MT) came directly from urban mining in FY 2020-
21 which had a trade value of USD 369M.

—

I - = | -j
— " ._| i -
| [' : ,
Figure 2. The complete flow of materials of urban mining

of steel through collection, recycling, and manufacturing
processes.
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Figure 3. Money flow of steel urban mining among the
stakeholders.

4. CONCLUSIONS

The generation of metal wastes would increase in the near
future, necessitating the involvement of more
stakeholders. However, effective resource recovery
implies a strong framework for both stakeholders and
preservation of natural resources.
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Urban mining for a better environmental sustainability
Cossu and Williams (2015) stated that “urban mining should refer to the exploitation

of anthropogenic stocks”; the authors further add, “the term is widely used for
describing almost any sort of material recycling”

1. Prospecting or investigating the relevant areas of urban mines, then

ii. Quantifying the stock, and ultimately evaluating the extraction possil

Circular economy and UM to achieve CE

Urban mining is closely linked to the notion of circular economy, as it is seen as the most
effective approach for reshaping the existing linear economy into a circular economy.

A way to shift from a linear to a circular economic paradigm.

Urban mining breaks the traditional linear economy of take, make, dispose, and aims of decoupling
of growth from the consumption of finite resources.

Necessity of conducting urban mining study in Bangladesh

* To address the knowledge gap

* To ensure long-term environmental sustainability

« To conserve the non-renewable resources

Resource consumption in the age of Anthropocene

The prospects of urban mining to achieve a
circular economy in Bangladesh

Construction minerals grew by factor 34

Ore and minerals by a factor of 27
Fossil fuels by a factor of 12

Biomass by a factor of 3.6

Over-exploitation
Climate change

Pollution
Land-use change
Loss of biodiversity

Global example
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Limitations of the study

Lack of secondary data
Stakeholders are not clear

Lack of cooperation
Data quality
Safety



Study Objectives Conceptual framework

General Objective

The general objective of the thesis was to capture the qualitative and quantitative picture of the five

promi metals (from ption and ic perspectives) flowing/circulating within the geographical
boundary of Bangladesh.

Specific Objectives

|. To identify the qualitative picture of the steel, aluminum, copper, lead, and zinc from an urban mining

perspective.

2. To identify the quantitative picture of at least one metal including the amount of waste, recycling,

manufacturing, and export perspectives.

3.To identify the characteristics of stakeholders

4.To know what an urban mining system looks like and key activities within the system.

5.To evaluate how urban mining can contribute to fulfilling the major metal demands in Bangladesh.
6.To know the historical trends and current scenario of urban miners in Bangladesh

7.To determine the ct

and opportunities of urban mining in Bangladesh.

Estimation of flows

for steel MFA

‘Waste collection process = Total input (DE)

Input (DE Flow of materials through the waste collection process =
Domestically collected scrap= Scrap to recycling + Loss + Exported scrap

Recycling process = (W)- (Es + L)

Flow of materials through recycling process=

Recyclable Scrap from waste collection= Exported slag + Exported semi finished product + Semi finished product
flow to manf.+ loss

Manufacturing process = (R)- (Esfp +Es +L)
Flow of materials from manufacturing process=
Transportation waste = W*20%. semi finished product from recycling= manufacturing scrap to recycling + Exported slag + exported finished
S P — product+ finished product flow to distribution + loss

Household and commercial waste = W* 10%
Landfill waste = W* 5%

Distribution flow to the local markef

Loss flow from waste collection process = W* 13%----—---——--— (7)
Loss flow from recycling process = (R)* 11%.

Loss flow from manufacturing process = (M)* 7%-------------- (9) : - ’

|.Waste collection 2. Melting shop 3. Induction furnace
Exported EOL scrap flow from waste collection process = W * 6%-------------- (11)

i =T
Exported slag flow from recycling process = R * (0.1) %- - ‘ v

Exported semi-finished product from recycling process =R * (0.2) % ---------—--—- (13)
Exported slag from manufacturing process = M * (0.1) % -------------- - (14)

Exported finished product from manufacturing process = M * (0.5) % -------——--—- (15)
= i B

4. Semi-finished product 5. Rolling mill 6. Finished product




Slag generated from Waste pickers
induction furnace BDT 5k-6k salary

Work 9am-5pm

The export value for slag generated from Slag generated from manufacturing
the induction furnace is BDT 35-40k/ton Has higher export value

Stakeholder analysis

W s [l V=i [ st [ semieg ren [l e it

Stakeholder analysis Stakeholder analysis




Stakeholder analysis itati lysi keholders for UM of Steel

Money flow of steel urban mining

Material flow analysis of urban mining of steel in FY 2020-21 i g Material flow analysis of urban mining of steel in FY 2020-21

Contribution of urban mining in the steel industry Contribution of urban mining in the copper industry




Social aspects of urban miners in Bangladesh

+ Trend showing the number of people dealing with urban
mining in Bangladesh from 1981 to 2021.
* P ge of people iated with scrap busi

« Percentages approximate length of time in urban mining
business in Bangladesh

« Estimated income of urban mining shops according to their
shop size.

+ Percentages of urban miners and daily wages in taka based
on their gender

* Health hazards urban miners face

+ The comparison of increase in steel price/kg and daily wages
of urban miners in 1980 and 2021.
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1. BACKGROUND & RATIONALE OF STUDY

The automobile industry of Bangladesh is a growing sector.
The growth in vehicle ownership, especially passenger
vehicles, has led to an increase in end-of-life vehicles (ELVs)
in Bangladesh. ELVs are a large source of hazardous wastes,
creating a heavy environmental burden if mismanaged [1].
ELVs generate around 5% of industrial wastes worldwide [2].

Bangladesh has yet to formulate a proper ELV management
policy so there is no formal way to dispose ELVs. However,
there is a robust informal sector to process ELVs. Dholaikhal,
an informal mini motor industrial zone in Dhaka, is the biggest
secondhand car parts market in Bangladesh, employing up to
30,000 people in hundreds of small stores that reuse, recycle,
refurbish and sell all kinds of vehicle parts [3].

Due to a lack of ELV legislation, many recyclable materials
are landfilled, and non-metallic hazardous wastes are illegally
openly dumped. Therefore, the ELV recycling and
management process in Dholaikhal is unsustainable and needs
to be formalized in order for improvement. To facilitate
decision-making and policy formulation, the vehicular scrap
recycling in Dholaikhal needs to be inspected and assessed.

2. OBJECTIVES AND METHODOLOGY

This study inspects the state of vehicular scrap recycling in
Dholaikhal. As most ELVs in Bangladesh are passenger
vehicles, this study focuses on end-of-life passenger vehicles
(ELPVs). To identify and understand the flows and processes
of ELPVs, this study provides the first-ever material flow
analysis of ELPVs in Dholaikhal, conducted during the Fiscal
Year (FY) 2018. This study reveals the previously unclear rate
of ELPVs reusing, re-manufacturing and recycling in
Dholaikhal, and illustrates the manual ELV dismantling
process through field observation. A comparison between the
recycling techniques of Dholaikhal and Japan is also provided,
emphasizing on the non-metallic scrap streams of ELVs.
Since, there are no studies on how ELVs are managed in
Dholaikhal and no secondary data or official records of its
ELV flows, this study is fundamentally based on field
investigation and mass balance method for flow quantification.

3. REPRESENTATION OF THE RESULTS

In FY2018, 75,600 pieces of ELPV parts were imported,
26,460 pieces of ELPV engines were collected from domestic
in-use vehicles, and 28,080 reusable parts were recovered
from domestic ELPVs. These parts are almost entirely reused,
refurbished, recycled or collected by scrap collectors leaving
no stock behind in Dholaikhal. As seen in Figure 1, only 359
pieces of scrap, less than 1% of the total input, was landfilled
while as much as 5,631 non-metallic scraps were recycled
outside of Dholaikhal through processes shown in Figure 2.

The vehicle dismantling process in Bangladesh is a
complete manual process using simple hand tools. Only the
scrap glass, textile and leather parts are landfilled. All other
parts including plastic, rubber and tire are recycled eventually.

Landfilled parts hold only 3-4% by weight of ELPVs,
meaning 96% to 97% is reused, remanufactured and recycled.

Meanwhile in Japan, based on the principle of a sound
material-cycle society and prioritization of the cyclical use of
resources, the ‘ELV Recycling Act’ was passed in 2005, which
allowed Japan to reuse, recycle and recover approximately 99 %
of ELVs by weight, leaving only 1% residue to be landfilled
[4]. On the other hand, despite no financial or technological
support and managing ELVs with manual dismantling process
sees 96% to 97% of ELVs reused, remanufactured and
recycled by the informal sectors of Bangladesh.
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Figure 1. Process and flows of ELPVs in Dholaikhal
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Figure 2. Recycling of non-metallic scraps of ELPVs

4. CONCLUSIONS

Considering Dholaikhal as an important entity in the future
manufacturing process of automobiles, government should
formalize and regulate this informal sector with specific
legislations. In policy and decision-making process, ELVs
should be perceived as valuable resources, while special
emphasis given to better sorting of materials for high level
recycling rates. It is hoped this study gives insights to facilitate
better performance of ELV management with a view to a
sustainable automobile industry in Bangladesh.
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End-of-life Vehicles (ELVs)

Due to having complex structure and varied composition, processing
of ELVs is very difficult since, they cannot be managed by simple
disposal systems

Thus demanding fast growing and effective waste flow management
for resource conservation, circular economy and sustainable
@ development

Dholaikhal : A heaven of all magicians

End-of-life Vehicles (ELVs)

A vehicle that has reached
to its end of the ‘product
lifecycle’

An object that has fulfilled
its assigned purpose or not
functional and useful to its
owner

An output that doesn’t
have any purpose or an
owner

Automobile industry of Bungladesh

According to BRTA data, , the number of passenger vehicles registration in particular has increased af a rate of
5.43% from 2011-2020

Vehicles are not manufactured yet in Bangladesh. The automotive industry of Bangladesh is entirely import
dependent

In recent years, the sharp increase in vehicle ownership has led to a rapid increase in the amount of car wastes
produced and ELVs in Bangladesh

Although, Bangladesh recently has drafted “Aut

or ELVs management policy is still to be formulated
Therefore, there are no formalized ways to manage and dispose end- of-life vehicles properly in Bangladesh

bile Industry Development Policy, 2020, the automobile scraping

0 A

Dholaikhal : A heaven of all mugicians

Dholaikhal, one of the biggest secondhand car parts markets in Bangladesh located in 0ld Dhaka, has been reducing this
burden through reusing, remanufacturing and recycling of scrap car parts since 1960

Itis an informal mini moter industrial zome offering from nuts and bolts to chassis, from every engine parts to

suspensions, from windshield to doors and any small or big parts of vehicles in its jam-packed tin-shed stores situated in
footpaths, road islands and even railings

The entire transportation sector of Bangladesh is dependent on the second-hand motor vehicle parts sold here

However, the management system of ELVs is not driven by specific ELV directives, national policy or legislations which is why
the recycling practice in Dholaikhalis neither well-established nor sustainable



Types of vehicles, dealers and consumers of the vehicle segment in Pholaikhal

Vehicle Types Dealer Types (Cenetimer
Types
Imported Used part dealers (A) Type 1
Importers (B) Type 1and A
Domestically Recovered part dealers (C) Type 2
F ger Vehicles|
Used Engine Spare part dealers (D) Type 2
Scrap Car dealers (X) C
Engine Disassembers (Y) D
Imported Used part dealers (E) Type 3
Importers (F) Type 3
Bus, truck, pickup Used Engine spare part dealers (G) Type 4
Domestically Recovered part dealers (H) Type 4
Di W) G
Passenger vehicles| Metal scrap collector Melting Industry
R Ly (I Non-metal scrap collector REBEED gutside G
ups Dholaikhal

Non-vehicular Segments

Methodological framework

Sample selection

A sample size of 5 shops
of different size

f Stakeholders

A sample size of 5

* Spare part dealers, 25

Dsassemblers, 33

disassembles

* Domestically recovered
parts dealers, 351

Divided the shops into 3 Categories based
on sizes; took 5 shops from each = A
sample size of 15 shop
Further divided into 2 Categories — Engine
and Suspension shops; Body parts shops.

* importers, 20

Divided the shops into 3
Categories based on sizes; took 5
shops from each = A sample size

of 15 shop

Engine and Suspension shops;
Body parts shops

Objectives

To conduct the very first MFA of end-of-life passenger vehicles (ELPVs) in ‘Dholaikhal’ during
FY 2018 to identify the processes and flows of End-of-life Passenger Vehicles in Dholaikhal

To evaluate the dismantling process (step-by-step) of End-of-life Passenger Vehicles

To identify the current status of reuse, remanufacture and recycling rate of End-of-life

Passenger vehicles in Dho/aikhal

To illustrate the recycling and management process of non-metallic scraps of the End-of-life
Passenger Vehicles in Bangladesh (Qualitative scenario only)

Further divided into 2 Categories —

= lmported used parts

dealers , 300

A sample size
of 4
importers

Extensive field survey was conducted
1st Phase 2" Phase 3 Phase | 4" Phase
A thorough observation on several surve
dos g P ys were
A Pllul field survey A [ossel depth the vehile dismantling Mireserioripuutrai
during March to June field survey was centers located in ‘Kajla’ Dholaikhal system boundary
2021 to identify the conducted for the and ‘Uttara’ areas to to obtain only the qualitative
process and flows quantification of the capture the full step-by- picture ofthe management
¢ Dholuikhal flows step process of the system of Non-metallic parts
0 01aIKN0)
dismantling S
"
.
Calculations & Estimations
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Findings

Step-by-step end-of-life passenger sedan vehicle dismantling process of Bangladesh

A qualitative scenario of the management and recycling process of

Remove the
battery

Remove all the Frmottio femeofo | Discomnedt all [ oo Cemermtin
glass parts doors hood J :,i';:,' o L bumpers backlights

Remove the heater
Remove the. box (heater core), [ Remove the Remove the Ezrolin
Steering wheel cooler box (coolant |_doshboard seats (o

)

Remove the W Remove the ( Cutthe
vacuum servo J engine mounts L roof

} [“‘:;;:.'.":} E b

_

E3

(o o e e e

move the

silencer box
(exhaust system)

Waste Materials

Scrap Tires

Scrap Glass

the noa-metallic scraps of ELPVs in Bangladesh

Textile waste

(
Plastic Waste \—I Plasie Racyclig S

Managers or Recyclers Final Destination
VY
Industry
o
Low-grade
0il Making Industry - = Fuel oil,
(Tire Pyrolysis), “Motor Belts Asphalt

Tire Cutting Industry

(used in )
rice millsl_

Shoe and Toy
Manufacturers ‘|

—
Scrap collector

or "Bhangari”
-

MFA of ELPVs in Dholaikhal

Part Category, Material type, treatment type and wight (%) of an end-of-life
passenger vehicle (ELPV) after dismantling process

Part Category Material Type Treatment Type | Weight (%)
f
Glass parts Glass || Landfilled 3%
Doors Metal NA
condition) or Recycle
Reuse (depending on the
Hoods Wetal (il NA
condition) or Recycle
Reuse (depending on the
Engine and Engine Parts Metal condition), Remanufacture | 20-25%
or Recycle
F— o Reuse (depending on the o
condition) o Recycle
Reuse (depending on the
Headights, BacKlights Plastic else (depending on the 1%
condition) or Recycle
Reuse (depending on the
Transmission lever | Metal, plastic, wood | condition), Remanufacture NA
or Recycle
Steering wheel | Metal, plastic, rubbe Reuse or Recycle NA
Dashboard Plastic Reuse or Recycle 7%
seats Textile, leather, woo]| __Reuse or Landfilled 2%
Fenders Metal use o Recycle NA
Wetal Reuse or Recycle NA
Roof Metal Recycle NA
Tailgate Metal Recycle NA
‘Wheel and wheel nuts Metal Reuse or Recycle NA
Suspension and Chassis | Metal mostly Reuse or Recycle 25%
Silencer box Metal Reuse or Recycle NA
Break pipe Metal, Rubber Reuse or Recycle NA
s and bolts etal Reuse or Recycle NA
Tires and other Rubbers Rubber Reuse or Recycle 57%

Recommendations

Approximately 3-4% of the
end-of-life passenger vehicles
goes to landfill while
approximately, 96% to 97%
was destined for reuse,
remanufacture and recycle
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FROM 1871 TO 2010 FOR CLIMATE PROJECTIONS
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BACKGROUND

The Bay of Bengal, a northern extended arm of the In
dian Ocean, is located between latitudes 5'N and 22'N
and longitudes 80'E and 100'E (Fig. 1).

ArE BFE BFE e

E

- Figure 1: Study area
OBJECTIVES OF THE STUDY

» To determine sea surface height and make

projections for the future.

METARIALA AND METHODS
R programming was used to extract the satellite-based
sea surface height (m) data for the Bay of Bengal fro
m the Asia Pacific Data Research Center (APDRC) o
ver the period of January 1871 to December 2010.
RESULTS AND DISCUSSION
The mean annual data for the Bay of Bengal's sea surf
ace height (m) from January 1871 to December 2010
was extracted from monthly satellite data using R pro
gramming and is displayed below (Fig. 2). According
to the trend-line figure, the sea surface height (m) of
the Bay of Bengal has been increasing during the last
140 years (Fig. 3).

Average annual sea surface height (m) in the Bay of Bengal from January
1871 to December 2010

Year ssh Year ssh Year ssh Year ssh

1871] 0.4643995 | 1906] 0.4504902 | 1941 0.4995905 [1976] 0.5174531
1872] 0.4307028 [ 1907] 0.451401 |1942] 0.5009703 [1977] 0.5174722
1873 0.4379476 | 1908] 0.448369 |1943]0.5016222 [1978] 0.5174062
1874 0.4251244 ] 1909] 0.4505607 [ 1944] 0.5019025 | 1979] 0.5179462
1875]0.4230165 | 1910] 0.4534815 [ 1945] 0.5028813 | 1980] 0.5169655
1876] 0.4239209 [ 1911] 0.4534154 | 1946] 0.5048943 | 1981] 0.5172798
1877 0.435506 |1912]0.4544956 [ 1947] 0.5054886 | 1982] 0.5190426
1878] 0.4497065 | 1913] 0.4571499 [ 1948] 0.5055813 | 1983 0.5199698
1879]0.4575583 1914 0.459112 [1949]| 0.5051663 | 1984 | 0.5198241
1880 0.4624139 [ 1915] 0.4616274 [ 1950]_0.505692 | 1985] 0.5195872
1881]0.4681291 [1916] 0.4625608 [ 1951 | 0.5067705 | 1986| 0.5168647
1882 0.467056 |1917]0.4632137 [1952] 0.507583 |1987] 0.5137386
1883]0.4613352 1918 0.4659647 [ 1953 | 0.5083882 | 1988| 0.5121354
1884] 0.4554667 | 1919] 0.4688296 [ 1954]_0.50924 | 1989] 0.5115203
1885]0.4522009 |1920[ 0.4711457 |1955| 0.5091712 [1990]| 0.5111232
1886] 0.4507597 | 1921] 0.471328 |1956] 0.5089388 | 1991] 0.5098353
1887]0.4507184 |1922] 0.4727566 | 1957 | 0.508886 |1992] 0.5094091
1888 0.4470698 [ 1923]0.4731562 [ 1958] 0.5097525 [ 1993 0.5113748
1889 0.4480262 | 1924 0.4756147 | 1959| 0.5098939 | 1994| 0.511946
1890] 0.4450877 [ 1925] 0.4782018 [ 1960] 0.5099885 | 1995] 0.5079282
1891] 0.4423222 [ 1926] 0.4788272 | 1961 0.5106368 | 1996] 0.5089437
1892 0.4419395 [1927] 0.4806339 [ 1962] 0.5107884 [1997] 0.5053115
1893 0.4417978 | 1928] 0.4834733 [ 1963] 0.5114068 | 1998] 0.5065142
1894 0.4439587 [ 1929] 0.4864378 [ 1964] 05116675 [ 1999] 0.5100723
1895] 0.4425096 | 1930] 0.4879418 [ 1965 0.5109132 [2000] 0.511531
1896] 0.4455602 [ 1931] 0.4894323 [ 1966/ 05116249 [2001] 0.5167513
1897] 0.4466752 | 1932] 0.4897068 [ 1967] 0.5122176 |2002] 0.5235219
1898 0.4460247 | 1933] 0.4909989 [ 1968| 0.5122858 [2003] 0.5267264
1899 0.4459176 | 1934] 0.492711 |1969]0.5117953 [2004] 0.5279717
1900 0.4491132[1935] 0.4926603 [ 1970] 05122745 [2005]| 0.530913
1901 0.4512573 [ 1936] 0.4925012 [ 1971] 0.5139595 [2006] 0.5275049

1902]0.4516972 [1937] 0.493377 [1972] 0.514595 [2007] 0.5316464
1903]0.4514264 [1938[0.4948545 [1973| 0.513916 |2008]0.5439138
1904 0.4511015[1939]0.4961226 [1974] 0.5150551 [2009] 0.5402604
1905] 0.4507294 [ 1940[ 0.497885 [1975]0.5165212[2010] 0.5731205

Figure 2: Average annual sea surface height (m) in
the Bay of Bengal

The correlation coefficient between the year and sea
surface height, according to the correlation study's
findings, is 0.8774, or very nearly 1. This demonstrates
the strong correlation between the two variables (Fig.
4).

Semram v - ey

Figure 3: Satellite observations show a consistent
average sea level gradually accelerating in the Bay of
Bengal since 1871.

Anomalies in sea level between
1871 and 2010 span 140 years
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Figure 4: Sea level anomalies in the Bay of Bengal

CONCLUSIONS

The linear regression equation allows us to quickly
calculate the future sea surface height required for
climate projections.
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1. Int

uction

O Mean sea level is an average surface level of one or more among Earth's coastal bodies of water from which heights such
as elevation may be measured.

o

Although sea level fise varies significantly by place, it is not uniform. Global sea level frends and relative sea level frends are
different measurements. The sea surface is not changing at the same rate at all points around the globe

o

Sea level rise at specific locations may be more or less than the global average due to many local factors: subsidence,
ocean currents, variations in land height, tectonic movement, sediment load, melting of glaciers, ice caps & ice sheets,
and/or groundwater extraction.

o

Sea level rise is expected to have a variety of effects, particularly on coastal systems. These effects include: increased high
tide and storm surge flooding; increase in the loss of property and coastal habitats; effects on agriculture and aquaculture
due fo deteriorating soil and water quality; increased coastal erosion; increased coastal inundation: changes to the quality
of surface water; and changes fo the properies of groundwater.

Q Objectives of the study:

» To determine the sea level (m) span of 140 years in the Bay of Bengal and make climate projections for the future.

Lend sinkage
Sea level rise l

y

3. Materials and methods

Location: Bay of Bengal

Data: Satellite-based monthly sea surface height (m) data

Data sources: Asia Pacific Data Research Center (APDRC)

Time-series: Over the span of 140 years from January 1871 to December 2010.
Data extracted by: R programming

Analysis: Regression & correlation

2. Study area: Bay of Bengal

« The Bay of Bengal, a northern extended arm of the Indian Ocean.
« Located between latitudes 5N and 22'N and longitudes 80'E and 100°E (Fig. 1).

WP WFT Wi

Fig. 1. Study area

4. Results and discussion




» According to the trend-line figure, the sea surface height (m) of the Bay of Bengal has been increasing during the
last 140 years (Fig. 2).

» The correlation coefficient between the time of the year and sea surface height, according to the correlation

study's findings, is 0.8774, or very nearly 1. This demonstrates the strong correlation between the two variables (Fig. 3).

> On average, the level of elevation in Bangladesh hovers around 30 feet (appro. 9m) above sea level. The lowest point
of elevation is along the souther border of Bangladesh where the country touches the waters of the Bay of Bengal.

> According to this study, the sea surface height increased by 15 cm between 1871 and 2010, with the lowest value

(0.423 meters) and highest value (0.573 meters) occurring in 1875 and 2010, respectively (Table 1).

Table 1: Average annual sea surface height (m) in the Bay of Bengal from January 1871 to
December 2010
s Yeor sh Yeor sh Year sh Anomalies in sea level between 1871 and 2010 span 140
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| 5. Conclusions

Q Therefore, low-lying areas in the Bay of Bengal's adjacent countries will be quite vulnerable.

Q Asia has the biggest population at danger from rising sea levels due to countries like
Bangladesh, China, India, Indonesia, and Vietham having highly dense coastal populations
(McLeman, 2018).

Q The future sea surface height needed for climate forecasts may be rapidly determined
using the linear regression equation (y = 0.0007x - 0.9032).

Q This study may also serve as a point for more complex studies on possible climate
projections.
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BACKGROUND

In the coastal districts of Bangladesh, several diseases and
health issues prevail that are aggravated by multiple
natural hazards. Death and injuries occur during cyclone,
Storm surge, and coastal flood. Besides, salinity intrusion,
inadequate safe drinking water and proper sanitation are
the other problems that result in unsafe health conditions
and deteriorate healthcare provision. The healthcare
service provided in Bangladesh is mostly dependent on
the government for finance, service delivery system and
overall management policies [1]. To improve the service
quality and overall facilities of the public healthcare
system, increased fund is required. It is necessary to assess
the preference of the patients’ and community people
receiving healthcare from public facilities about
contributing to health financing for the development of
their services. It is therefore essential to assess which
attributes in the health system the affected communities
prefer to improve and how much they are willing to share
the economic burden of the improvement. Evaluating
suitable healthcare financing and service delivery scheme
requires economic valuation of healthcare and health
outcome. This research aimed to explore the prevailing
health issues among the community people, insufficiency
of public health services and assess the affected
communities’ preference about a financial contribution for
improving healthcare services.

METHODOLOGY

The contingent valuation method (CVM) has been used to
estimate aggregate willingness to pay for improved
healthcare services. 328 randomly sampled households of
Shyamnagar upazila of Satkhira district of Bangladesh
were surveyed applying the payment card approach of
contingent valuation to realize the households’
willingness to pay. A binary logistic regression model was
applied to find out factors influencing the variation in
willingness to pay and the mean willingness to pay
additional money for healthcare improvement was
obtained using a probit model. Aggregate willingness to
pay for improved healthcare services was estimated for
the number of patients visiting Upazila Health Complex
(UHC) of Shyamnagar annually.

RESULT
The people in the study area were found to widely suffer
from diarrhea, dysentery, high blood pressure, and skin

diseases among many other diseases. Although 32.3% of
respondents preferred UHC as the primary source for
healthcare seeking, several problems are reported to exist
at the UHC which hinders quality healthcare provision.
Unavailability of doctors, staff and medicines were the
most mentioned problems. In addition to addressing these
problems, improvement of the UHC’s WASH facilities
was strongly suggested by the respondents.

Table 1. Distribution of households based on their choices

to pay

Percentage | Total

(%)
Households | Willing a 58.8 82.6%
willing  to | offered bid
pay Willing to pay 23.8
less than
offered bid
Households | Consider it as 15.9 17.4%

unwilling to | government’s
pay responsibility
Consider the 1.5
program to be
ineffective

The annual mean WTP for improved public healthcare
was estimated to be approximately Tk 60. After deducting
the 17.4% protest zeros, the estimated revenue equivalent
to the aggregate WTP was found to be approximately Tk
2840000 annually from Shyamnagar.

CONCLUSIONS

Access to safe drinking water is a common problem
found in the study area contributing to a high percentage
of waterborne diseases. The willingness to pay of
individual households was influenced by socio-economic
factors mostly. The outcome of this study suggests that by
ensuring the availability of doctors and staff, sufficient
and good quality medicines, improved WASH facilities,
specialized diagnostic equipment in the Upazila Health
Complexes by the government, a considerable amount of
funds can be raised through public support.

REFERENCES
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Research Objectives Methodological Framework

1. Identifying the prevailing health issues in the coastal districts.

Pilot survey

public healthcare.

2. Analyzing community’s interest in co-financing for improved

3. Determining the variation of willingness to pay among the natural [ omtcnsont e e o snion st
hazard-affected and non-affected households.

Data collection through household survey

Qualitative analysis Quantitative analysis
[ iptive statisti ] [ icanalysis |

Identification of prevailing health problems,
gaps and scope of improving public

4. Estimating the aggregate willingness to pay of the communities
for healthcare facilities improvement.

Determination of factors influencing

Calculation of aggregate
WTP

Methodological Framework Methodological Framework

Study area selection

KII with healtheare providers
‘ Identification of suitable attributes for valuation scenario
Sample size selection
Questionnaire preparation

Study area selection

Pilot survey
Availability of doctors and staff

KII with healtheare providers 8 !
Sufficient and good quality

‘ Identification of suitable attributes for valuati i }—~ G e
entification of suitable attributes for valuation scenario -
* Improved WASH facilities
‘Sample size selection Spe.clallzed diagnostic
equipment

Data collection through houschold survey

+
Qualitative analysis Quantitative analysis Qualitative analysis Quantitative analysis
[ Descriptive statistics ] [ ic analysis | [ riptive statistics ] [ ic analysis |

Identification of prevailing health problems,
gaps and scope of improving public

Data collection through household survey

Identifieation of prevailing health problems,
‘gaps and scope of improving public
healthcare services

Determination of factors influencing Determination of factors influencing

‘ Calculation of aggregate

Calculation of aggregate
wTP




Methodological Framework

Result

Study area selection

th healtheare providers

‘ Identification of suitable attributes for valuation scenario ‘

Sample size selection
Questionnaire preparation
Data collection through household survey

Quantitative analysis

Qualitative analysis

[ pescriptivestatisties | [ icanalysis |
Identification of prevailing health problems, Determination of factors influencing Calculation of aggregate
‘zaps and scope of improving public Wb Wip
healtheare services

Fever and common cold

Diarrhea NG 15

Dysentry I 5%
High blood pressure NG s %

Skin disease  INEG_—_G_—_—_— 5%

Respiratory diseases  |ING_—_—_—__17.3%

Typhoid NN 102%

Diabetes [N 7.1%

Allergy W s5%
Obstetrics and gynaecology Ml 55%

Heart disease 1l 3.4%

1. Prevailing Health Issues

tor Treatment Plant

= Unfitered pond water

5

2. Sources of Drinking Water

Upazila Health Complex (UHC)
Pharmaceuticals ne—— 25 3%,
Village doctor  mm—14.6%
Private hospitals mee—8.5%
Community Clinic (CC) mmm—8.5%
Local kabiraj e 4.9%
Union Health & Family Welfare. . s 4.3%
District hospital ® 0.9%
Health service from NGOs ¥ 0.6%
0 5 10 15 20 25 30
3. Primary choice for seeking healthcare

2.3%

35

Result

Result

Reasons for not preferring UHC

Mentioned problems faced by the households N Percentage (%)
Doctors are not always available 82 51.2

UHC is very far away 74 46.3

Medicines are unavailable 71 44.4

Complexity of getting treatment and medicines 62 388

Specialized diagnostic services are not available 36 22.5

Consulting at pharmaceuticals is sufficient 33 20.6

Private hospitals provide better care 24 15.0

Village doctor or local kabiraz is convenient 8 5.0

Unhygienic condition of UHC 4 2.5

No. of "es' responses

2
% F]
1
ER—
I I 9 9
s 10 2 3 4 s e 70 80

Offered Bids

4. Frequency distribution of Yes responses for offered Bids
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20000
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5. Mean MWTP and % of Yes response per bid

100

Result

Result

Table: Logit model estimates of the factors influencing WTP

[95% Conf. Interval] Significantly influencing factors
RESPONSE Coef. Std. Err. z P>lz| Lower Upper « Offered bid
BID -0.0324** 0.0048 -6.71 0.000 -0.0419 -0.0229 .
M1000 00272+ 00119 229 0022 00039 00506 * Monthly household income
AGE 0.0194* 0.0096 2,02 0.044 -0.0383  -0.0006 * Age
GENDER -1.0658*** 03000 -3.55 0.000 -1.6537 -0.4779 * Gender
HEALTH -0.0248 03369 -0.07 0.941 -0.6850 0.6355 . AVallablllty of drinking water
DAMAGE 03947 03299 120 0232 02519 10413
W 08411 03045 276 0.006 02443 14379
_cons 2.6259 0.7202 3.65 0.000 12143 4.0376

***and ** indicate coefficients of variables with significance levels of 1% and 5% respectively

Table: Estimates of the probit parameters

[95% Conf. Interval]

RESPONSE Coef. Std.Err. z P>|z| Lower  Upper
BID -0.0285 (B) 0.0044 -6.49 0.000 -0.0372  -0.0199
_cons 1.700 () 0.2440 6,97 0.000 12221 21787

LRchiz(1) 4853

Prob>chi? 0.0000

Estimated mean WTP u = ~z

a

=TK 60 per visit (approximately)




Result

Significance

Percentage | Total
(%)
Households Willing a offered bid | 58.8 82.6%
willing to pay
Willing to pay less 23.8
than offered bid
Households Consider it to be 159 17.4%

unwilling to pay

government’s
responsibility

Consider the program
to be uneffective

Annual number of outdoor patient in UHC
=57707

Deducing 17.4%,

Expected number of households having valid
responses = 47666

Annual Aggregate WTP= Tk 2840000 (Approximately)

High prevalence of waterborne diseases associated with
inaccessibility to safe drinking water.

Major influence of socio-economic factors over households
willingness to pay. Experience of hazard impact did not influence
it significantly.
Scope of generating Tk 2840000 (approx.) revenue if government
can ensure

* Availability of doctors and staff

+ Sufficient and good quality medicines

* Improved WASH facilities

* Specialized diagnostic equipment

Thank You
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Objectives:

Secondary aerosol plays a significant role to degrade
the local scale air quality. Thus, this study aims to
measure the water soluble components in PM 9 and
the meteorological processes involve to transform
the chemical into aerosol phase.

Methods:

The PM o samples of aerosols were collected at the
rooftop of North South University during March
2022 on 24 h basis using a High Volume Sampler
(TEI-108NL, Thermo, India) for 10 consecutive
days in quartz fibre filters. The filters were extracted
and the extracted samples were analysed for cations
and anions using an ion chromatograph (Dionex
ICS-1600, Thermo Scientific, USA).

Figure 1: Map of the sampling location.

Results:

The result showed that most of the aerosols emitted
from anthropogenic sources and the predominant
soluble fractions of aerosol are sulphate (SO4%),
nitrate (NO37), chloride (Cl'), sodium (Na"), calcium
(Ca?"), magnesium (Mg?") and potassium (K+)
respectively. Ammonium (NH4") also shows a value
of 0.83 pg/m?. The ionic compositions which play a
significant role to process the secondary inorganic
aerosol (SIA) are SO4%, NO3™ and NH4".

Figure 2: Concentration of PM ¢ ions in percentage.

Figure 3: Enrichment factors of the ions.

Conclusions:

This study will help us to understand the adverse
effects of PM acrosols and it will also help us to
find out some recommendations in order to reduce
the impacts.
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1. Introduction

: E: a F " Secondary aerosols contribute a lot in deteriorating the ambient of air and degrade its quality by
| forming haze or reducing visibility, cloud seeding, radiative forcing or cloud albedo, acid rain. It also

k impacts on human health and environment particularly on the vegetation or agriculture farming.
. Secondary aerosols are basically the mixture of components form from the primary air pollutants
m - through various reactions or physical process. The pollutants are emitted from a number of different
I =y sources (Norazman et al. 2021). It is known to all that Dhaka city has the record of having the worst
_-l-gz, = air quality that consequences heavily on the public health. So, this study aims to identify the influence
n of potential factors, mainly water soluble ions in aerosol particles, through the formation of secondary

7 aerosol pollutants over this polluted mega city in the Bangladesh as well as South Asian region.

) These aerosols are not only degrading the environment but also posing risks for human health e.g. -
respiratory airways disparity, cardiovascular diseases, brain damage such as dementia, cancer risk to = .- g . o W
ﬂ the important organs such as liver, kidney, etc. However, the respiratory related diseases as well as a] *m

cardiovascular problems are of great concern due to the exposure of air pollutants.
Sources of Air pollutants Health hazards due to air pollution

2. Objectives PM,, over Dhaka city 5= transform the chemical into aerosol

phase.

(a) To determine the water soluble components in (b) TolRER R aEs g ves 1o
DDp: B

=

3. Methods i

A brief campaign of aerosol PM,, samples have AHigh Volume Sampler

S (ED RS MELD &l been collected on 24 (TEI-108NL, Thermo, India)

the rooftc')p of North South hours basis for 10 has been employed to ]
Wiy Gluilig) W consecutive days 1 collect the filter samples f

Wind vector and air

mass trajectory has

been demonstrated s
by GrADS and "

HYSPLIT N : :
An ion chromatograph The filters were extracted
(Dionex ICS-1600, The extracted samples with 20 ml of ultrapure water
Thermo Scientific, USA) were analyzed for cations for 30 minutes using an B
was used for the chemical and anions ultrasonic water bath.
analysis. |

T |
i - E - LI -l‘ 4 N T
t Figure 1: A flow diagram of the methods i Figure 2: Location of the study area M

4. Results and Discussions

-

3 C 1 L. 2 I .
1 2 B ] [T Tablel. Correlation among the ions in PM10

O ™ Na* | NH; | K* | Ca* Mg* F | CF | NOy SO

Na* 1 |-011|058 065 | 076 053 | 0.68 | 0.80  0.68
NH,* 1 035 006 |-043|-031 -0.48 -0.36 0.56
K* 1 |056 063 068 06 | 065 07
ca? 1 | 058 048 0.5 | 061 046
- mg» 1 | 081|096 091035
B 1 |o0so1 091 03
cr 1 | 095 03

. No, 1 045

I SO, 1

4% The results show that the predominant
soluble fractions of aerosol are
sulphate  (SO,%), nitrate  (NOy),
chloride (CI), sodium (Na*), calcium
(Ca?*), magnesium (Mg?*) and
potassium (K*), respectively.

4% Ammonium (NH,*) also shows a value | o
of 0.83 pg/m3. The ionic compositions 51 A 1 e
which play a significant role to process MY L u
the secondary inorganic aerosol (SIA) l -
are SO,%, NOg and NH,*. . o, ’E

MOE

4% As the concentrations of the ions are ) |
relatively higher over Dhaka compared
to the several other Asian Cities, SIA
influences largely to alter local air
quality over Dhaka. ; it

U% Tracing of K* indicates the biomass
burning sources and Na*/Cl are | BloureR R ndiCircilatonley
signatures for marine aerosol | — (_3rADS
contributing to the aerosol pollution
over Dhaka City. -

"% Figure 7 shows the enrichment factors £
of the ions. The blue colour shows if 5
the value is less than 1 then the source !
is seawater. The orange colour shows i
if the value is less than 1 then the |
source is soil. But for both of the cases b - - Ea -
>1 means the sources are
anthropogenic. !

Figure 4: Backward Trajectory for transport of air mass by
HYSPLIT
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Figure 6: lons in PM,, (%)
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Figure 5: Concentrations of ions in PM,,
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- ! Figure 7: Enrichment Factor (EF)
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Objectives:

Acrosol and reactive gases play significant role in
climate change. This study aims to measure real-
time basis of the several fractions of aerosols and
reactive gases present in the air of Dhaka city.
Besides, the visualization of the variables has been
done to know their changes over the city. In addition,
respiratory deposition flux has been undertaken to
see the change of the particle deposition in different
airways in male and female for the exposure of PM o
and PM 2.5.

Methods:

The samples of PM o and PM3 s has been collected
by BAM-1020. Oxides of nitrogen has been
collected through AMNA-370 and CO by APNA-
370. And the sample of SO, collected through
APSA-370. Software as HYSPLIT and GrADS has
been used to view the air mass transportation and
wind vector respectively.

Result:

The 24 h mean value shows the guideline provided
by the Department of Environment (DOE),
Bangladesh and also several other international
guidelines (e.g. USEPA, WHO, etc.). Interestingly,
the diurnal changes of the PMo, PM»s and the
reactive gases show a short temporal lifecycle and
indicate the processes impacting from the local
origin.
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Fig:Concentration summary of reactive gases and
aerosol

Fig: Air mass transportation
Conclusions:

The study will help to know the temporal lifecycle
of the air particles and reactive gases over Dhaka
City. The community may receive a message to plan
their outdoor activities with a lower exposure to the
pollutants if they are made aware of the changes in
the air pollutants over a 24-hour period.

Reference:

Norazman et al. Influence of Monsoonal Driving
Factors on the Secondary Inorganic Aerosol over
Ambient Air in Dhaka. ACS Earth and Space
Chemistry, 5(9), 2517-2533, 2021.
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Introduction

>

The air quality of Dhaka has been one of the most talked-about topics in recent years. This city has been
listed for several years as one of the cities with poorest air quality that truly should be taken into
consideration. A set of variables such as NO, NO,, SO,, CO, PM,,, and PM, 5 often help to know the change
of air quality over a city. The potential sources of those air pollutants as reported in the literature are the
emissions from different textile and dying industries, tanneries, brick kilns, chemical and cement factories,
vehicles, ocean, volcano, and biomass burning from local or transboundary region (Norazman et al. 2021,
Siddiqui et al, 2020). All these pollutants pose serious health risks to humans as they can penetrate deep into
the respiratory system. And gradually they accumulate in different body parts through capillaries. The health
risks from air pollution are respiratory and cardiovascular diseases, allergies, dementia as well as lung
damage. The pollutants also impact on the environment through the formation of acid rain and interrupt the

growth of plants and vegetation.

Objectives

Measuring real time basis of
several fractions of aerosols and
reactive gases

g Visualization of the variables to
understand their diurnal changes

@i Studying the interaction of air
pollutants and weather variables.

Methods

| Diurnal change of air pollutants |

Wind vector Local
by GrADS weather

Transport of air mass by
HYSPLIT

Diurnal change

Time Series

Interaction of pollutants
and weather factors.

@ =

]

PM;, and PM, 5
[BAM-1020]

[AMNA-370]

)

I'rj
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[ Figure 1: RDD flux for PM,, and PM , ¢ I

[ Oxides of nitrogen ]

CO [APNA-370]
S02 [APSA-370]

Interpretation

1 —

| Figure 2: A conceptual framework of the study. |

Figure 3: Air mass
transportation.

Figure 4: Wind vector.

(24 h mean result of PM, 5 was 104.4

ug/m? ranging from 51.0 pg/m3 to 262.0
ug/m3 which exceeded DoE, WHO and
USEPA guidelines.

(#_ 24 h mean result of PM;, was also
above the guidelines from DoE, WHO,
USEPA.

(#_ The diurnal changes of the PM,o, PM, 5
and the reactive gases show a short
temporal lifecycle indicating the processes
impacting potentially from the local origin.

- From Fig. 3 & Fig. 4, wind vector and
air mass were gradually shifted from the
west to the south Bay of Bengal. Thus, the
marine area is also a potential sources of air
particles as well as the gases observed at

Qstudy location. /

Results and Discussion
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Figure 5: Concentration summary of
reactive gases and aerosols

4 [ Conclusion |

lsz=g From this study, the temporal lifecycle of tiny
air particles and reactive gases over Dhaka city has
been well understood.

[==4 Marine area also plays an important role in
transporting air pollutants.

[z=4 Thus, it will help the residents of Dhaka city to
plan their outdoor activities with less exposure from
the pollutants.

~N

Figure 6: Mean concentration of Aerosols and
Reactive Gases
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1. INTRODUCTION

Nervous system diseases (NSD) were the second
leading cause of mortality in 2016 causing an estimated 9
million deaths globally [1]. Ambient temperature has been
speculated as a risk factor, notably for neurodegenerative
NSD [2,3]. However, few studies have examined the
association between NSD and ambient temperature,
especially at low temperatures. There are also no studies
within the NSD subgroups such as Alzheimer’s disease.
The objective of this study is to examine the association
between short-term changes in air temperature and NSD
related mortality in Japan.
2. METHODS

We collected daily meteorological data and NSD
mortality data from 1 January 2010 to 31 December 2019
in 10 Japanese prefectures (Hokkaido, Saitama, Chiba,
Tokyo, Kanagawa, Shizuoka, Aichi, Osaka, Hyogo, and
Fukuoka). We conducted a 2-stage analysis based on a
time-stratified case-crossover study design. In the first
stage, a conditional quasi-Poisson regression model with
distributed lag nonlinear model was applied to estimate
the exposure-response relationship in each prefecture. In
the second stage, a multivariate random-effects meta-
analysis was applied to pool the prefecture-specific effect
estimates. Minimum mortality temperature (MMT), the
temperature with the minimum risk of mortality, was used
as reference to compute the relative risk for cold and heat
using the 2.5 and 97.5" percentile of daily mean
temperature respectively.
3. RESULTS

A total of 162,315 deaths due to NSD were observed
during the 10-year study period.

i
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Figure 1. Exposure-response curves for nervous system
disease deaths.

[FEET ey, b

Figure 2. Temperature-specific lag summary for cold at
2.5" percentile (left) and for heat at 97.5% percentile
(right).

Table 1. Pooled relative risks of all and cause-specific
nervous system disease deaths.

Disease Relative Risk (95%CI)

(ICD-10) MMT | Cold Risk Heat Risk
Nervous System 86.4 1.430 1.026
(G00-G99) (1.278-1.599) (0.956-1.100)
Neurodegenerative 84.8 1.368 1.036

(G12.2; G20; G21

G23; G30; G31) (1.174-1.594)

(0.949-1.131)

Alzheimer 98.9 1.532 1.008
(G30) (1.167-2.012) (0.977-1.040)
Parkinson 82.7 1.537 1.208
(G20; G21) (1.125-2.099) 0.996- 1.464)

Note: ICD-10, International Classification of Diseases, Tenth Revision codes;
MMT, minimum mortality temperature (percentile); CI, confidence interval.
4. DISCUSSION AND CONCLUSIONS

Preliminary findings suggest that only cold effect is
associated with significant increase in NSD mortality, and
those with Alzheimer's and Parkinson’s disease are
particularly vulnerable. The delayed cold effect for NSD
mortality is approximately two weeks. Subgroup analysis
found that those below 75 and female are more vulnerable
to cold effects. This finding is contrary to previous studies
which have consistently suggested that older people are
more vulnerable to changes in ambient temperature. More
research is needed to identify possible pathways for the
observed effects.
REFERENCES
[1] Feigin, V. L., et al. (2019). Global, regional, and
national burden of neurological disorders, 1990-2016: a
systematic analysis for the Global Burden of Disease
Study 2016. The Lancet Neurology, 18(5), 459—480.
[2] Zammit, C., Torzhenskaya, N., Ozarkar, P. D., &
Calleja Agius, J. (2021). Neurological disorders vis-a-vis
climate change. Early Human Development, 155, 105217.
[3] Habibi, L., Perry, G., & Mahmoudi, M. (2017). Global
warming and neurodegenerative disorders: speculations
on their linkage. Biolmpacts, 4(4), 167-170.
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Existing Literature

Summary of existing literature between temperature and nervous system disease mortality

Background

* Nervous system diseases (NSD):

o Involve malfunctions of or damage to the nervous system— the brain, spinal
cord, and nerves

o Commonly caused by infection, vascular disorders, toxic substances, and
neurodegeneration

o Leading cause of DALYs; 2" |eading cause of mortality (2016) reigin etal, 2019
* Neurodegenerative diseases:

o Caused by the degeneration or death of nerve cells

o 1stAlzheimer’s disease; 2" Parkinson’s disease

DALYs = Disability-adjusted life years
W GHP | % netsomsrio s R

Existing Literature

Summary of existing literature between temperature and nervous system disease mortality

First Author (Publication| ~ Study Region Study Period Mortality Outcome | Cold Association | Heat Association First Author (Publication|  Study Region ‘ Study Period Mortality Outcome | Cold Association | Heat Association
Year) Year)
Su (2021) China 2014-2017 NSD Su (2021) Ch
(Harbin; Qingdao; (H
Wuxi; Yancheng; + + W . +
Chengdu) c Lack studies:
Chen (2021) China 2010-2018 NSD Chen (2021) C g
(Guangzhou) + - (@ I Japan -
Kim (2015) South Korea 1992-2009 NSD + Kim (2015) s~ oncold effect +
- 3 q
(Seoul) €+ on NSD subgroups e.g., Alzheimer’s
Gasparrini (2011) England and Wales |1993-2006 NSD _ + Gasparrini (2011) El di +
Rey (2007) France 1971-2003 NSD B + Rey (2007) Fi +
Basagaiia (2011) Spain 1983-2006 NSD + Basagaria (2011) Span +
(Catalonia) - (Catalonia) h
Culqui (2017) Spain 2001-2009 Parkinson’s _ + Culqui (2017) Spain 2001-2009 Parkinson’s _ +
(Madrid) (Madrid)
- refers to association not studied; + refers to significant positive association - refers to association not studied; + refers to significant positive association

“SQ: NervTus system disease
GHP | %

v Lt v o 3

SD: Neryous system disease
GHP | %5 v sessrves i .

Study Objective

* To quantify the association between daily temperature and NSD mortality in
Japan from 2010 to 2019.
o To examine the associations by NSD subgroups (major neurodegenerative

diseases, Alzheimer’s disease, and Parkinson’s disease).

NSD: Nervous system disease

WGHP | % meisomarorins :

Methods (1/5): Study design

¢ Study design
o Time-stratified case-crossover design
¢ Study region
o Top ten most populous prefectures in Japan: Hokkaido, Saitama, Chiba,

Tokyo, Kanagawa, Shizuoka, Aichi, Osaka, Hyogo, Fukuoka
¢ Study period
o January 1, 2010 to December 31, 2019 (10-year study period)

WGHP | % reisomenrins )



Methods (2/5): Data source Methods (3/5): ICD Codes

* Used the International Classification of Diseases, Tenth Revision (ICD-10)

. .
Variables codes G00-G99.
o Outcome — daily NSD mortality * For neurodegenerative diseases subcategories, used Mackay’s (2019)
o Exposure — daily mean temperature: use the temperature with the minimum article* as reference:
risk of mortality (minimum mortality temperature) as reference to compare Nervous system disease G00-G99
with the 2.5 and 97.5" percent”e of the dally mean temperature Major neurodegenerative disease |G12.2 Motor neuron disease
G20 Parkinson's disease
¢ Data source G21  Secondary parkinsonism
o NSD mortality data: Ministry of Health, Labor and Welfare 323 Otver degenerative diseases of basal ganglia

o Ambient temperature — an average over several stations in the prefecture: G31 _Other degenerative diseases of nervous system, not elsewhere

N classified
Japan Meteorological Agency Ahemars disease %
Parkinson’s disease G20; G21

* Mackay, et al. (2019). Neurodegenerative Disease Mortality among Former Professional
Soccer Players. New England Journal of Medicine, 381(19), 1801-1808.

W GHP | % reisomarorins . WGHP | % retsomarerns o
e e B T e

NSD: Nervous system disease

Methods (4/5): Statistical analysis Methods (5/5): Statistical analysis
 First stage analysis: /dentify exposure-response relationship in each prefecture + Second stage analysis: Estimate the pooled effects at the overall levels
o Conditional quasi-Poisson regression model with distributed lag nonlinear
model (DLNM) o Multivariate random-effects meta-analysis
o Exposure-response curve: B-spline (3 internal knots at 25t , 50th | 75th « Sensitivity Analysis
percentile)

o 21-day lag-response curves: Natural cubic spline (3 equally spaced knots in
the log scale)

o Statistical model:

Y, s represents the number of deaths on day i in stratum s (year: month: day of week);
a,is the intercept;

BTis the coefficient;

x;is the temperature (cross-basis in DLNM)

W GHP | % neismsusenins " [ Je) 3 ) JE Tem— "
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Results (1/8): Results (1/8):
Summary statistics of daily NSD mortality data in 10 Japanese prefectures 2010-2019 Summary statistics of daily NSD mortality data in 10 Japanese prefectures 2010-2019
NERVOUS SYSTEM DISEASE BY PREFECTURE NERVOUS SYSTEM DISEASE BY PREFECTURE
Fukuoka HEEEEEEEEEESSSS————— 13169 Fukuoka EEEEEEEEES————— 13169
Hyogo mEEEEESSSsSSSSEESSSS—— 1458 1 Hyogo 14581
Osaka 18322 Osaka 18322
Aichi 15116 Aichi 15116
Shizuoka NEEEEEEEEE—————— 0039 Shizuoka ETTEEESTSSssEE—— 0089
Kanagawa 19817 Kanagawa 19817
Tokyo 29676 Tokyo 29676
Chiba S——— 12185 Chiba HS——————— 12185
Saitama  E—— 11322 Saitama  E——— 14322 Total:162,315
Hokkaido 15138 Hokkaido 15138
0 5000 10000 15000 20000 25000 30000 35000 0 5000 10000 15000 20000 25000 30000 35000
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Results (2/8): Results (3/8):

Summary statistics of daily meteorological variables in 10 Japanese prefectures 2010-2019 Single prefecture first stage exposure-response curve of the overall lag-cumulative
association between mean temperature and NSD mortality
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Results (4/8): Results (4/8):

Pooled exposure-response curve of the overall lag-cumulative association between mean Pooled exposure-response curve of the overall lag-cumulative association between mean
temperature and NSD mortality temperature and NSD mortality
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Results (5/8): Results (5/8):

Lag pattern between mean temperature and NSD mortality Lag pattern between mean temperature and NSD mortality
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Results (6/8): Results (6/8):

Pooled exposure-response curve of the overall lag-cumulative association between mean Pooled exposure-response curve of the overall lag-cumulative association between mean
temperature and NSD subgroups mortality temperature and NSD subgroups mortality
Neurodegenerative Disease Neurodegenerative Disease Alzheimer’s Disease
. e m e
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1
1 i
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MMT: Minimum Mortality Temperature MMT: Minimum Mortality Temperature
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Results (6/8): Results (7/8):

Pooled exposure-response curve of the overall lag-cumulative association between mean Temperature-specific lag summary for heat at 2.5t percentile for NSD subgroup mortality
temperature and NSD subgroups mortality

Neurodegenerative Disease Alzheimer’s Disease Parkinson’s Disease
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Results (8/8):

Temperature-specific lag summary for heat at 97.5t percentile for NSD subgroup mortality

Neurodegenerative Disease Alzheimer’s Disease Parkinson’s Disease
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OBJETIVES: The chemical compositions presenting
the aerosol are the key drivers to cause adverse health
impacts from the exposure to air pollutants. Thus, this
study aims to measure the fourteen metals from PM
and to know their sources and human respiratory
deposition dose in Dhaka city.

METHODS: In march 2022, aerosol sampling has
been made on the rooftop of North South University.
The sample of PM o have been collected on a 24-hour
basis using a High Volume Sampler (TEI-108NL,
Thermo, India) for 10 days in quartz fibre filters. The
filters were extracted with 10 ml of acid mixtures for
40 minutes using a microwave digestor (DartD,
Milestone, Italy). After filtration, the extracted
samples were analysed using an inductively coupled
plasma mass spectrometry (ICP-MS) (NexION 2000,
Perkin Elmer, USA) for 14 metals which are As, Cd,
Co, Cr, Cu, Hg, Ni, Pb, Zn, Mn, Fe, Se, Be, and V.

RESULTS: From the result we can acknowledge that
the predominant metal fractions of aerosols are Zn, Fe,
Pb, Mn, Cd, and Cu. Cr, Ni, Hg, Se, Pb As, metals
show relatively lower concentration but these metals
are known as carcinogens. From the correlation results
we can see that several of the carcinogenic metals are
well correlated with metals originating from the
combustion of fossilised fuel. Coal processing may
emit As, Se, and Hg with the aerosol particles

Figure 1: Backward Trajectory for the Transport of air mass
by HYSPLIT model

identified in the study area. Human respiratory
deposition dose of the toxic metals in the pulmonary
region may pose adverse impacts to the people who
are engaged in the outdoor activities.

Figure 2: Airways deposition flux of metals from
PM o for male and female. And Concentration of
metals.

CONCLUSIONS: This analysis detects the metals in
Dhaka City and the possible aerosol generating
sources. The respiratory deposition dose of the metals
in the aerosol phase may help the policy makers with
the policy preparation in ensuring the health of local
people.

REFERENCES:

[1] Khan, M. F., Latif, M. T., Saw, W. H., Amil, N.,
Nadzir, M. M., Sahani, M., ... & Chung, J. X. (2016).
Fine particulate matter in the tropical environment:
monsoonal effects, source apportionment, and health
risk  assessment. Atmospheric ~ Chemistry  and
Physics, 16(2), 597-617.

[2] Khan, M. F., Sulong, N. A., Latif, M. T., Nadzir,
M. S. M., Amil, N., Hussain, D. F. M., ... & Mizohata,
A. (2016). Comprehensive assessment of PM2. 5
physicochemical properties during the Southeast Asia
dry season (southwest monsoon). Journal of
Geophysical Research: Atmospheres, 121(24), 14-589


mailto:ishrat.raim@northsouth.edu

4

6‘\

Receptor Modelling and Human Respiratory
Deposition Dose in Dhaka City

Israt Nur Jannatul Ralm?, Md Firoz Khan', Karabi Farhana Biswas', Mohammad
Moniruzzaman?, Muhammad Nurul Huda®, Md. Aftab Ali Shaikh?#

@le | |w|‘|h “Department of Science and North South University,
Dhaka-1229,
2Bangladesh Council of Scientific and Industrial Research (BCSIR), Dhaka, Bangladesh
sCentre for Advanced Research in Sciences (CARS), University of Dhaka, Dhaka
1000, Bangladesh
e m’ 4Departmentofchemusuy, University of Dhaka, Dhaka 1000, Bangladesh
author: fir
o/

duct

Dhaka being the capital of a developing country like Bangladesh,
massive amount of toxic air pollutants are being produced.
Aerosol is one of the dominant air pollutants that has significant
health effects. Exposure of aerosols can lead to the premature
deaths of millions of people every year as this pollutant damages
lungs and other organs. Among all the aerosol fractions, PM,,
poses the adverse health effects. Exposure to high concentrations
of PM,, can result in a number of health impacts such as,
coughing and wheezing to asthma attacks and bronchitis to high
blood pressure, heart attack, strokes and premature death.

)
(Fine Beach
PM50-70  Send)
(Human Hair)
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Py
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The objectives of this study are to:
}}-Identify the chemical compositions present in the aerosol
which are key drivers to cause health impairment.

>)'Aims to measure the fourteen metals from PM,, and to
know their sources and airways deposition in the human
respiratory tract.
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PM,, samples have The filters were | - |
been collected on 24 extracted with 10 ml of Pl e
hour basis using a High acid mixtures for 40 L |
Volume Sampler (TEI- minutes using a
108NL, Thermo, India) microwave digestor ]
for a consecutive of 10 (DartD, Milestone, H 1o
days in the quartz fibre Italy).

filters.

Figure 1: Location of the Sampling Site

Figure 4: Backward Trajectory for the Transport of
air mass by HYSPLIT model

(M|

Post winter over Dhaka, wind circulation and

Statistical modelling has
been conducted for
correlation analysis, and

After filtration, the
extracted samples

transport of air mass start shifting from the

were analysed for 14
metals using an
inductively coupled
plasma mass
spectrometry (ICP-MS)
(NexION 2000, Perkin
Elmer, USA)

ratio analysis. Airways Western

deposition flux has been
estimated using the

established mathematical

algorithm.

region towards the Bay of Bengal.

However, several of the air mass also blows from

the Western Indian bringing polluted plumes.

Marine sea salt also a great play role during this

time to change the aerosol load over Dhaka.

> 2 4

Figure 3: A conceptual framework of the study.

Figure 2: Wind Circulation by GrADS.

Results and Discussion

The results show that the predominant metal fractions &f PR, ascasals are Za, Fe, P M, Cd and Cu. Saveral matsss show relatively lower concentration (Cr, Ni, Hg, Se, Pb As) but

those metals are well-refereed carcinogens. The correlation results show that several of the carcinogenic metals are well correlated with metals originating from the combustion of

fossilised fuel. Coal processing may emit As, Se, and Hg with the aerosol particles identified at the study area. The airways deposition flux of the toxic metals in the pulmonary region may
pose a considerable concern to the people engaged in the outdoor activities.

Table 1: Correlation among the metals.
e e w e h W | @ W e s sV
cormtons

_ W am om aw om aw om om o 0w aw om an  om
“E‘WOOOUOO ca 100 06z 0% 048 007 028 00z 027 057 047 087 021 080
> 1000.00 ~ Jco 100 082 043 032 057 005 003 043 063 067 028 082
2 10000 | 1 | 5 o 0w om om 0w ow 0% om osm om os
S 000 - . : | fou 10 0 0w om 0% ow om om oa  om;
2 . o o om0 om om om om on om
s el iLid i 1 § : EETRC R TR
s 0.10 o 10 0w  os 03 0% o0& o0m
g . 3 W om0 om om om
£ oo O 0L 5 ErEE =T
é 0.00 Fo 100 052 000 043
g As Cd Co Cr Cu Hg Ni Pb Zn Mn Fe Se Be V - — 5 o e o
© Figure 7: Airways deposition flux of metals from|" . T
PM,;, for male. ¥ C

10000

Figure 5: Concentrations of Metals in PM,,. 1000

1 R

'L||.-.'||".L‘||'|'. i E
1 i i b | v £ oo
' o E il

Be Fe Co G NV Mn o Cu A P Zn Se He Cd

Figure 8: Airways deposition flux of metals from 01

PM,, for female.

Figure 9: Sources of metals by EF.

From Fig. 7 & Fig. 8, the respiratory deposition dose (RDD) for
both male and female shows that Pb, Zn, Mn and Fe were
largely deposited in the upper airways followed by the alveolar
(AL) region and tracheobronchial region (TB).

Fig. 9 shows that EF values were >1 for most of the
metals except Fe and Be indicating their
anthropogenic emission sources. <1 indicates their
natural emission source.

The pairwise of correlation for metals demonstrates
that the metals were emitting from the similar
sources.
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region which may affect health damage.
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play a great role to deteriorate the air quality over Dhaka
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1. THE RISE OF PLASTICS

Plastics are hailed as a miracle material. Till
2015, the world has manufactured close to 400 million
tonnes of plastic per annum [1]. SUPs have a very short
lifespan, and are a resource that suffers from major
losses in the economy. Approximately 500 billion
plastic bags are used worldwide annually, which equals
to more than 1 million bags per minute [2]. This is
estimated by experts to have a monetary value of $80—
120 billion per annum [3]. This study focused on a
global review based on the available studies on SUP
packaging from the US, China, Brazil, India, Japan,
South Korea, Trinidad and Tobago, and 28 countries
representing the EU (EU 28) through the lens of material
flow analysis (MFA).

2. RESULTS
The global waste management scenario for single-use
plastics

Figure 2 represents the how single-use plastic
waste is managed in the study areas. US, China, and
South Korea show a significantly higher amount of
waste collected than SUPs generated from the packaging
sector. These 3 studies are an MFA of all types of
plastics in the economy, with China and the US being
agglomerated studies. For developing countries, the
majority of waste generated came from the packaging
sector. The EU had an uncollected waste amount of 140
kilotons and Japan had an uncollected waste amount of
800 kilotons. This meant the EU had a collection rate of
a staggering 99%. This is a good testament to their
management of waste and the collection system in their
region. India boasts a collection rate of 72% as they
assumed all collected waste to be sent to recycling,
which is not true.

Figure 1. The global waste management scenario for
single-use plastic packaging

3. CONCLUSION

SUPs become waste almost immediately, with
no stocks remaining, and higher landfilling rates
compared to recycling efficiency were prevalent.
However, existing policies have concrete directives
and frameworks in place with great promise.
Increasing the proportion of post-consumer single-
use plastics being diverted to recycling and changes
in consumer habits can reduce the consumption of
SUP packaging and increase resource efficiency.
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UNRAVELING THE GLOBAL FLOW OF
SINGLE-USE PLASTIC PACKAGING

SOME FACTS
ABOUT
PLASTIC
WASTE

6300 MT
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NATURAL
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150 million tonnes

8 million tonnes

2016: 26% of ALL
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SINGLE-USE PLASTICS AND THE PACKAGING
SECTOR

Single-use plastics, often also referred to as disposable plastics, are
commonly used for plastic packaging and include items intended to be
used only once before they are thrown away or recycled (UNEP, 2018).

1 year lifetime

Often placed entirely under
the umbrella of packaging and
containers

THE ISSUE OF
MICROPLASTICS

12 microplastic fragments (ranging from
5to 10 pm in size), with spherical or
irregular shapes were found in 4
placentas among 6 (Ragusa et al.,
2021)




+ The packaging sector consumes most Framework used for data extraction
plastics made across most MFA studies
done on plastics

Very few studies specifically on SUP
packaging using MFA

Imported
Manufactured
SUP products

System boundary of the country chosen

+ Most MFA studies on plastic mention the 1
packaging sector, there is a lack of 1
THE IMPORTANCE OF compiled work that hlghllghAts the inputs, E— Packaging
THI S LITERATURE OUtPUtSAand flows surrounding the Manufacturing sector
REVIEW packaging sector 1
Worldwide, the use of plastic packaging is :
increasing and without seeing where 1
packaging plastic flows, it can be difficult 1
for policy makers to make concrete 1
decisions 1
1

1

1

1

1

1

Imported raw
materials

Natural
environment

Domestic
extraction

« This study compiles the existing scattered
researches on SUP packaging MFA to
provide a global view

Landfill/
incineration

Recycling

The study will help to develop more holistic
policies for SUP packaging going fon'1.

Author Year published | Scope of Study | Region/ Country
Cimpan et al. 2021 2014 EU 28
M.-Y. Lee et al. 2021 2018 South Korea
X. Jiang et al. 2020 2017 China
LITERATURE Nakatani et al. 2020 2015 Japan
Trinidad and
Millette et al. 2018 2016 Tobago
Pincelli et al. 2021 2017 Brazil

India — Australia
Industry and
Research
Collaboration for
Reducing Plastic

Waste 2021 2019 India

Mengging Kan 2021 2018 ﬁ n

The global waste management scenario of SUP packaging T_he g] obal_'recyclin g_ efficien (; of SUP;éckaging_

- secis W - wasie/ Ler W Sent 1o recycing B Incinerasentanna [: ‘ Recycling Efficiency = Waste sent to recycling/Total waste generated ‘
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‘ India has the highest with 73% h

‘ In India all collected waste is recycled and all uncollected waste is landfilled ‘
I
o US and China generate the highest number of waste ‘
EU has a collection rate of 99% ‘
oS Japan 34%
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X

India 73%

I ‘ Brazil 4%

— ‘ All developed countries have a recycllng efficiency hlgher than 30%

us Crna Eu a8 Brazs incia Bouth Korea dapan T Tobago




MFA indicators of SUP packaging
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0.00%
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‘ US and China have similar consumption rates

‘ US and China assumed that all their waste was collected ‘

‘ Most countries have a recycling efficiency of less than 50% ‘ -

‘ Developing countries have major losses due to uncollected waste ‘

U2

mTotalinput W Total consumption of SUPs = Generation from packaging sector
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SUP packaging MFA of the USA (50 Years)

MFA OF RESPECTIVE STUDIES
ON THE PACKAGING SECTOR

SUP packaging MFA of China

‘ Highest amount of domestic production

Highest consumption of SUP packaging

SUP packaging MFA of The EU 28

Highest number of material recycled back into system

SUP packaging MFA of Brazil

Lowest number of waste collected compared to consumption




SUP packaging MFA of India

Highest amount of recycling efficiency

SUP pack MFA of Trinidad and Tob

Entirety of SUP packaging are imported

Policies found from the literature reviewed

Countryl Region Policies implemented

China Bans on packaging, waste import, monitoring plastics life cycle

Japan Prohibit free shopping bags, targets to reduce production, improve recycling, include substitute materials for
packaging

India Establishment of plastic parks, draft for Waste Management Rules 2021 proposed, stricter enforcement of ERP

Trinidad & Tobago Ban on PS, recycling targets set, using LDPE as a fuel replacement

South Korea None mentioned in paper, high portion sent to landfill

Brazil None mentioned in paper, high portion of uncollected waste and landfill
us None mentioned in paper, have targets mentioned in other literature
EU None mentioned in paper, have targets and directives mentioned in reports E

SUP packaging MFA of South Korea

Majority of raw materials are exported

POLICIES AND
RECOMMENDATIONS

Ellen McArthur Foundation and plastics

Title of report

Published by Highlighted policies and remark

2016 The New Plastics Economy The World Economic Forum Put forward the vision of
Rethinking the future of plastics “The New Plastics Economy”,
2018 SINGLE-USE PLASTICS United Nations Environment 1. Looked at achievements on
A Roadmap for Sustainability Programme national and sub-national
levels to curb the consumption
of single-use plastics
2. offers a 10-step roadmap
2020 Turning the tide on single-use plastics ~ European Commission Directive to combat major single-

use plastics by implementing new

rules
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1. INTRODUCTION

The Buriganga river is the lifeline of Dhaka city, the
capital of Bangladesh. Pollution from various
anthropogenic and natural sources has contaminated its
water and sediment. Sediment is an important exchange
matter and carrier in river systems which promotes the
migration of adsorbed pollutants and microorganisms,
both of which have a significant influence on the river
ecosystems. Understanding how nutrient and pollutant
availability affects microbial communities in sediments
is crucial for predicting future environmental change
responses[1].

2. MATERIALS AND METHODS

In this study, 11 samples from different points of the
Buriganga river sediment were collected and 4 of the
samples underwent whole-genome metagenomic
sequencing and were analyzed by using different
bioinformatic tools to reveal the microbial community.

3. RESULTS
Taxonomic profiling showed bacterial community
dominated the population (90-93%), followed by

eukaryotes (3-7 %), archaea (3-4 %), and DNA viruses
(<1%).

Figure 1: Relative abundance of microbial community

The functional analysis revealed a wide variety of
pathways involved in metabolism, signal transduction,
cellular processes, etc.

Figure 2: Major metabolic pathways in microbiome

Resistance profiling found 16 different classes of
ARGs with a higher abundance of sulfonamide,
tetracycline, macrolide, and aminoglycoside resistance
genes.

4. CONCLUSION

This pioneering study represents valuable insights
into the Buriganga river's sediment microbial
community and could be instructive for the ongoing
efforts to clean up the Buriganga River.
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Sediment Microbial community analysis
through Whole genome Metagenomics

Bacterial

composition
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Metabolic pathways in the microbiome
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.. . . .- Classes of
Antimicrobial resistance profiling Antibiotic

Resistant Genes

Water-sediment system

16 different classes of
antibiotic resistant genes were

identified
Figure : Antibiotic Resistance . -
Genes in water- sediment i s
= ARGs ( MGEs Donor system (Deng et al., 2020! Figure : 19 out of 16 most abundant ARG classes are shown
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These findings provide valuable insight into the Buriganga river's microbial
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BACKGROUND

This study analyzed four ecosystem functions
via MODIS remote sensing data in the four co-managed
forest protected areas (CFPA) and two bio-diverse non-
co-managed forest arcas (BNCFA) from 2002 to 2021.
Ecosystem functions and their indicators such as NPP,
GPP, LST, EVI, LAIL, NDVI, ET, PET and FPAR in
CFPA and BNCFA were assessed.
METHOD

Method

Elelal

Figure 1. Method of the study

RESULTS

Figure 2. Difference in ecosystem function

Figure 3. Ecosystem functions with vegetation indices

Ve

Figure 4: Temporal changes in the ecosystem functions.

CONCLUSION

No such major evidential difference in majority
of the ecosystem parameters was observed between the
CFPAs and BNCFAs management regimes. Recently,
most of the parameters show a deteriorating state in both
CFPAs and BNCFAs of Bangladesh. Re-evaluation of
management regimes may be shifting some of the
practices of BNCFAs to CFPAs as best practices. Further

study of the ecosystem functions would be helpful.
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Background and Justification

Background and Justification

{} Forest ecosystems are being damaged and degraded

rapidly because of anthropogenic activities;

i} To protect forest habitat protected areas (PAs) and concepts
like co-management have been introduced (Rashid et al.

2017);

{} Biodiverse non-co-managed forest areas (i.e. reserved
forest, VCF, homestead forests and other land uses) are also

degrading (The Daily Star 2022);

Remote sensing application of ecosystem functions

i} Ecosystem functions are key processes through which an

ecosystem generates services;

1} Understanding ecosystem functions is crucial to understand

forest health;

ik To assess ecosystem functions studies mostly investigate
indicators such as evapotranspiration, net primary productivity,

gross primary productivity, leaf area index, etc.
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Fig. 1. MODIS remotely sensed images application in ecosystem studies.
Source: Scopus database [Key words: MODIS AND image* AND (ecosystem function)], Time period: 2015-2022].

! Remote sensing provides well quantified, high temporal and
spatial data which can play significant, evidential role in the

decision-making process (Lock et al., 2021);

i} New innovative technologies such as information product -
Remote Sensing-enabled Essential Biodiversity Variables (EBVs)

help in monitoring ecosystem (Pettorelli et al. 2016; 2017)

! MODIS is one of the most widely applied images in ecology and

conservation studies;

Study Area

Protected areas Ecosystem Area (km?)  Time of Co-management Location

Designation  Declaration

Satchori National Mixed 2.43 km? Habigonj
Park Evergreen

Lawachara Mixed 125km? 1996 2003
National Park Evergreen

Moulvibajar

Rema kalenga Tropical 17.95 km? 1980 2003 Habiganj
Wildlife sanctuary RRTUETECURCLE]
semi ever green

Chunati Wildlife Tropical semi 77.63 km? 1986 2003 Chittagong

Sanctuary evergreen

LGEEIEEH IR G Tropical Wet 4,479 km? Khagrachori
Mixed

Bandarban district  RIEIIEC] 2,749 km? - - Bandarban

Evergreen and
Semi Evergreen




Selected Ecosystem Functions

Method

Ecosystem Indicators Products. MODIS product Units
resolufion
Functions
Water Regulation | Evapotranspiration [ MOD16A2.061 500m kg/m?
Potential MOD16A2.061 | 500m kg/m?
Evapotranspiration
Temperature Land Surface MOD21A2.061 | Tkm Kelvin
regulation Temperature
Land Surface MOD11A2.061 | Tkm Kelvin
Temperature
Ecosystem Gross Primary MOD17A2H.061 | 500m kg C/m?
productivity Productivity
regulation
Net primary MOD17A3HGF.06 | 500m kg C/m?
Productivity
Fraction of MOD15A2H.061 | 500m Percent
Photosynthetically
Active Radiation
Biomass and LAl (Leaf Area MCD15A2H.006 | 500m m?/m?
carbon regulation | Index)
Enhanced MOD13A1.061 | 500m Unit less
Vegetation Index
(EV))
Normalized MOD13A1.061 | 500m Unit less
difference
vegetation index 7
(NDVI)

Res U |1'S Differences in ecosystem functions in CFPA and BNCFA

ons of co-

Independent

Application
xtracting and
Exploring A i

m
further

de a link tc
provide a link to analys

downlood the

requested data software
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Take home message
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In this study, no such major evidential difference in majority of the
ecosystem parameters was observed between the CFPAs and
BNCFAs management regimes.

Even in some cases like the vegetation health and density is in

better condition in the BNCFAs.

CFPAs have not been as efficient and effective compared to the
attention given to them.

(BCNFAs) face challenges which make the conservation and
protection of the ecosystem tougher.

Over the months and years, through many ups and downs, majority
of the parameters show a deteriorating state in the recent years in
both CFPAs and BNCFAs of Bangladesh.



Take home message

i The Government needs to focus more on the BNCFAs in terms

of management, strategies and investment.

# The necessity of re-evaluating the management regimes, may

be shifting some of the practices of BNCFAs to CFPAs as best

Thank You Very
Much

practices.
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1. GENERAL INSTRCUTIONS

Air pollution have been one of the major health affecting
factors around the globe. In China, air pollution mostly
comes from the high percentage of coal in energy structure,
industrial activities and automobile exhaust of cars.
During the lockdown policies implemented to restrict
COVID-19 spreading from 2020 to 2022 in China, these
activities are more and less restricted. Under this situation,
it is expected that a decrease in air pollutants caused by
human activities will be observed.

Previous research (1) has shown a global trend of
decreasing NO2 concentration during the first 4 months of
the covid breakout in 2020. However, the concentration
changes of other air pollutants, and the effect of lockdown
policies in 2021 and 2022 are relatively less analyzed.
This study aims to analyze the change in air pollution
patterns during the COVID-19 affected time period in
several cities in China using satellite data retrieved from
the aura satellite’s Ozone Monitoring Instrument and the
policy stringency retrieved from the OxCGRT database
(2). 13 Cities are selected based on different altitudes and
latitudes, population and emission composition as the
studing area.

Table 1. Selected cities for studying

city major emission | latitude | longitude
source
Harbin industry 45.75 126.63
Ulumuti industry 43.36 88.31
Beijing industry 39.56 116.2
Yinchuan | power 38.49 106.25
Zhengzho | transportation 34.75 113.63
u
Xi'an transportation 34.34 108.94
Nanjing industry 32.05 118.77
shanghai industry 31.11 121.29
Wuhan industry 30.58 114.28
Chongqin | transportation 294 106.54
?}hangsha industry 28.23 112.94
Shenzhen | transportation 22.54 114.06
Hongkong | power 22.27 114.16

2. RESULTS

=

| ]
.i - {Hf‘_“i>
- i \\_‘____

Figure 1. NO2 concentration of Shanghai from 2019 to
2022 (partial). The circled data (April to May) showed a
significant decrease.

Figure 2. There is a significant increase in Shanghai’s
policy stringency from April to May in 2022.

3. CONCLUSIONS

In Shanghai, the observed significant decrease in NO2
concentration could reflect the large-scale lockdown event
in 2022. However, this could not be applied to all the other
cities, especially those with less policy strength. The trend
of NO2 concentration needs to be examined in the future
to find the significant points and analyze the effect of
lockdown policy on them.

REFERENCES

[1] Cooper, M.J., Martin, R.V.,, Hammer, M.S. et
al. Global fine-scale changes in ambient NO2 during
COVID-19 lockdowns. Nature 601, 380-387(2022).

[2] Hale, T., Angrist, N., Goldszmidt, R. et al. A global
panel database of pandemic policies (Oxford COVID-19
Government Response Tracker). Nat Hum Behav 5, 529—
538 (2021).



Air pollution: contamination of the indoor or outdoor
environment by any chemical, physical or biological agent
that modifies the natural characteristics of the
atmosphere.

Common pollutants include NOx, SO2, PM2.5 and others.
Air pollutants cause haze, acid rains, and breathing
difficulties for humans. This study will focus on analyzing
NO2.

Spatio-temporal changes of ambient NO2 during
COVID-19 lockdowns in China

FEIFAN HUANG

China has fossil fuels as the major energy supply which
results in large scale air pollution in the 215t century.

Historical examples have shown that restriction on activity
(traffic and industrial activities) cause drop in NO2 in a
short period of time.

COVID-19 outbreak in Wuhan quickly spread due to Spring
festival traveling.

Objective

Wouhan City was locked down on 23 January 2020, and

within ten days, most of the provinces in mainland China

implemented strict restrictions over transportation and ) ) . ) L )
production activities. / 1) Find out if there is noticeable variations in the NO2

concentration after the COVID breakout in 2020.

1.Introduction

After the re-opening of most cities in April 2020. China
continued to apply a rather strict policy against covid in

the following 2 years.
ey & 2) Determine whether these variations could be related to

- lockdown policy implemented in each city.

Recent lockdowns: Shanghai in 2022 from March to June.

:

Data acquire: Stu dy area

Used satellite data that could cover a large spatial T ; - . T

scale in detail A
Lzt in |

industry 10-15 45.75 126.63

Aura-OMI: started from 2005, 13km x 24km industry <5 43.36 88.31

resolution industry >15 39.56 116.2

2 th d power <5 38.49 106.25
.metnoas With a longer time for the data, it is possible to transportation  10-15 34.75 113.63
analyze pattern on a long timescale and reduce | xion |G | 56 3434 108.94

. R . m industry 10-15 32.05 118.77

inaccuracy in trend decomposition. AT s TR TR

Collected data for 13 cities in China from 2004 to 1’:::':"3“" o o= s

2022 industry 10-15 28.23 112.94

transportation >15 22.54 114.06

Hongkong power 10-15 22.27 114.16

:




Study area STL decomposition

Mega cities(population 15M+, black):
Beijing, Shanghai, Chongqing, Shenzhen

Seasonal and trend decomposition

using loess (STL) is a method that can
decompose time-series data in to three *
components: seasonal, trend and
residual.

o 1 n
WA AN

Large cities(population between 10M-
15M, yellow):Harbin, Zhengzhou, Xi’an, i | 1

Nanjing, Wuhan, Changsha, Hong Kong L ERH SN PPV B T -.-;.'..-.\--:;--_I_ Al
Primarily useful for studying time series

Small cities(population less than SM, data, and exploring historical changes  «= .',' & I"'| My
Y
1§ I
J

green): Urumqi, Yinchuan over time, but can also be applied in

forecasting.

-

3.results-general trend Regional case-Shanghai

In general, trends of NO2 concentration in China can be separated into three - e ——
regimes: F00
- o -

ground-level concentrations increased in China from 2005-2010, plateaued
from 2010-2013, and decreased from 2013-2019. This change was driven by -1
stricter vehicle and power generation emission standards(Cooper.et.al, 2022).

A trend of decreasing NO2 concentrations after around 2013 could be observed
in most cities in China with a few exceptions(Hongkong, Wuhan) = Q

Plotted graph of NO2 concentration in Shanghai from 2019 to 2022

Month of highest stringency index for
Policy strength in Shanghai each city

120 city 1st highest time period 2nd highest period 3rd highest period
yellow: 2020  Shanghai 2022/04 (97.22) 2020/02 (73.15)
10 spring Beijing 2022/05 (84.26) 2020/03 (78.7) 2020/06-07 (77.78)
blue: 2021 Ulumugi 2021/10-2021/12 (81.94)  2020/02 (79.17) 2020/12 (75.46)
Chongging 2020/03 (71.3)
© @ sum_’g%rzz Harbin 2020/02 (87.96) 2022/03 (81.94) 2021/02 (78.30)
e Shenzhen  2020/04 (79.63) 2022/03 (78.24)
3 spring Zhengzhou  2020/02 (87.04) 2021/08 (74.54) 2022/04 (74.54)
Wuhan 2020/02 (89.81) 2021/08 (75.93)
o Changsha 2020/02 (81.48) 2021/08 (76.39)
Nanjing 2020/02 (83.33) 2021/08 (79.17)
» Yinchuan 2020/02 (86.11)
Xi'an 2022/04 (87.5) 2022/01 (79.17) 2020/02 (77.78)
HongKong ~ 2022/03 (75) 2020/12-2021/06 (71.3)
¢ 58 H Stringency of over 70% is considered as strict lockdown being
g § § applied




General pattern of trends

All the cities analyzed reflected a strong influence of the
2020 lockdown illustrated by a drop in the trend and strong
negative residuals.

Apart from Wuhan who experienced the most significant
decreasing trend, other cities significantly affected by the
2020 lockdown included Shanghai, a mega city, and

Changsha which is close to Wuhan. .
Trend of NO2 in Wuhan

There are also several cities that experienced an uplifting
trend after the lockdown period in 2020. However, the
overall decreasing trend resumed for all the cities eventually.

confirmed cases in China
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Conclusions

The trend of NO2 concentration can reflect the lockdown situation during the
corona virus breakouts in some degrees by roughly corresponding to the first
large scale breakout in 2020 and the second large scale breakout in 2022.

However, further examination needs to be taken to determine whether this is a
result of the original trend of decreasing air pollution in China, or a result of
covid. The residual data needs to be also taken into consideration.

Cities that are less populated(Wulumugi and Yinchuan) showed less scale of
decrease in trend compared to populated cities.

Harbin
Ulumuti
Beijing
Yinchuan
Zhengzhou
Xi‘an
Nanjing
shanghai
Wuhan
Chonggqing
Changsha
Shenzhen

Hongkong

Relationship with confirmed cases

Confirmed Cases in Jiangsu

2500
2000
1500

1000

NO2 trend in Nanjing

Similar relationship is observed in Changsha, but not in other cities
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1. BACKGROUND e r——————r— =T T
The Sagaing fault is a north-south striking right-lateral (a) " (b L@ = o

strike-slip fault with active horizontal motion historically

associated with large earthquakes [1]. Earthquake

produces horizontal surface displacements and there

remain several techniques for measuring horizontal

surface displacement. It can be observed by field surveys

or GPS measurements. Although GPS measurements G5 - o - =

provide both vertical and horizontal information of — o | | S el S o

deformation, continuous scenario is not attainable due to Figure 3. shows (a) N/S displacement, (b) E/W

low spatial density of GPS stations and these methods displacement (c) Vector field for 2013 Shwebo earthquake.

frequently lack details [2]. As a result, these techniques Validation

are not very efficient approaches for determining the 55

horizontal surface displacement. Optical images can be g 4

used to determine horizontal surface displacement using =3

sub-pixel correlation technique. Horizontal surface é 2

displacement may be best assessed by the time series sub- 81 - ; =

pixel correlation of multiple number of optical images. % 0 ‘ M\@,ﬂ' v \._ 8

2. METHOD S0 PonID S d B 15
o || | Sub-pixel Correlation

Figure 4. Validation of the Result obtained in this Study.

4. CONCLUSIONS

The key horizontal surface displacement has been
found to be less than two meters, as indicated by the
displacement field map. The displacement map shows
displacements of less than five meters for the most part.
This study has several shortcomings that need to be
addressed. A higher resolution may improve the final
product's quality. The temporal gap between all pre-event
images and respective post-event images is a major

Figure 1. Methodological Framework for this Study. limitation. Most images used for sub-pixel correlation
have cloud coverage, causing temporal decorrelation.
3. RESULT Also, changes in vegetation cover, objects relocation, and
the presence of several water bodies contributed to the
300000 SNR0.95 to 1 lack of coherence and poor correlation. Though, the
—128-64-16 precise amount of displacement is difficult to interpret, the
—128-32-16 purpose has been accomplished and the research questions

200000 128-32-8 have been addressed.

_ —64-32-16 REFERENCES
é’ 100000 ——64-18-8 [1] Curray, J. R. et al. (1979) ‘Tectonics of the Andaman
A~ 32-32-16 Sea and Burma: convergent margins’. AAPG Special
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SNR Value geomorphology of the North Anatolian fault zone in the

lake Sapanca Basin (eastern Marmara Region, Turkey)’,
Figure 2. Signal to Noise Ratio (SNR) Value. GeosciencesJournal. Springer, 12(3), pp. 215-225.



Background of the Study

Time Series Horizontal Surface Displacement
and Seismicity Scenario in and around Sagaing
Fault for the Last 20 Years

Md. Shahoriar Sarker

Department of Disaster Science and Climate Resilience
University of Dhaka

* Sagaing fault: one of the most active strike-slip faults
* Very active horizontal motion in and around Sagaing fault

* Sub-pixel correlation of optical image for horizontal surface
displacement measurement
* COSI-Corr for determining the horizontal surface displacement

* Seismicity scenario for the horizontal surface displacement

Research Objective

Study Area

* To derive the time series horizontal surface displacement from the
sup-pixel correlation of optical images for the last 20 years.

* To validate the horizontal surface displacement result with GPS
measurement/field observation data.

* To map the earthquake spatial distribution at surface.

Distribution of Selected Earthquake Event

* One of the longest and most active
strike-slip faults in the world.

« Strikes north-south through Myanmar
into the Andaman Sea.

» Extending about 1200 km between
15°N and 27°N.

* Experienced a large recorded history
of seismic activity with very active
horizontal motion.

Methodological Framework Result
F ] .
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Result
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Validation Limitations and Future Scope

COMPARISON BETWEEN SUB-PIXEL CORRELATION RESULT AND FIELD
OBSERVATION DATA

* Large temporal gap between images
* Resolution of the satellite images

=
E o * Decorrelation due to cloud coverage and other factors
E 3
g 2
é 1
S}
[ 2 4 6 8 10 12 14 16
-1
POINT ID
~e-Field Data ~@-Sub-pixel Correlation
10
Conclusion

* Key horizontal surface displacement has been found to be less

than two meters. The displacement map shows displacements of

less than five meters for the most part.
» Small scale mapping of the surface displacement field and

seismicity scenario can help to better understand the seismicity

scenario in relation to the surface displacement.

Thank you
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1. INTRODUCTION

Nighttime Light (NTL) observed from satellites is
essential for assessing the urban environment. Previous
studies have tried to utilize them to assess socio-economic
activities and artificial light's environmental impact [1].
However, it is difficult to identify the source of NTL
emission and its reflection from satellite observations
alone. This difficulty is a challenge for such applications
of NTL. Therefore, to understand the distribution of NTL
in urban areas, We study its feature by combining
observation and simulations.

The study consists of three steps. 1) Extract the impact
of urban areas on NTL from satellite images. 2) Simulate
the distribution of NTL using a 3D city model 3) Compare
results to demonstrate the extent to which satellites can
detect the emission and reflection of NTL in urban areas.
In this paper, we explain the first step.

2. METHODOLOGY

The proposed method has two parts: the first is the
unmixing. Currently, available NTL image resolution is
coarse, and each pixel contains several land cover types.
To extract NTL in urban areas from mixed NTL pixels, we
use the unmixing method [2]. This method uses high-
resolution land cover data to calculate the contribution to
NTL for each land cover. The second is trend analysis: We
apply the STL decomposition method [3] to unmixed NTL
data to isolate the noise and analyze the changes in NTL
in urban areas. This method decomposes NTL variations
into three components: trend, seasonal, and residual noise.
This method enables us to analyze the effects of
continuous  urban  development and  seasonal
environmental changes on NTL.

3. CASE STUDY

To validate the proposed method, We conducted a case
study in Savannakhet, Laos. The region is rapidly
urbanizing, and NTL radiance may increase with
urbanization. We used the VIIRS product [4] from 2019 to
2021 for NTL data and Copernicus product [5] in 2019 for
land cover data.

Figure 1 shows the change in NTL radiance for each
land cover. Urban areas produce more NTL than others. In
addition, NTL in urban areas shows substantial variation.
These trends cannot be seen in mean data without
unmixing. This result suggests that the proposed method
could extract trends specific to urban areas.

Figure 2 shows the results of STL decomposition
focusing on NTL in urban areas.

Figure 1. Results of the unmixing method applied to NTL
in Savannakhet

Figure 2. Results of STL decomposition applied to NTL
from urban area

The trend component shows an increasing trend. However,
the seasonal component shows a cyclical pattern, peaking
yearly in summer. These variations are assumed to reflect
the trend of urbanization and climate in the target area.

4. CONCLUSIONS

Our proposed method could extract changes in the
conditions of the urban area from NTL imagery. This
study provides fundamental knowledge in utilizing NTL
for urban environmental assessment. We would like to
develop our method with simulations for future work.
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Background — Rapid Urbanization changing environment

QOur current era has been said, “The Century of the City” (Nature, 2020).

Estimation of nghttlme ng ht « By 2050, more than two-thirds of the human population, are expected to live in urban areas
Distribution in Urban Area

For Urban Environmental Urbanization changes many things at Night
Assessment - Culture

« Economy

« Environment
- Light pollution

2022/08/04 OHOW Seminar
So Fumiyama
IIS, UTokyo

Fig1 : Light Pollution (BBC, 2019)

Background — Nighttime Light, tool for monitoring urban areas , Literature Review — Existing Applications and Limitations

Nighttime light (NTL) images from Satellite are used for monitoring urban areas There are limitations of using NTL
* NTL images (Levin et al., 2020)

« Low resolution and mixing of multiple light sources

- Images capturing light radiated and reflected - Such as buildings, factories, street lights, moonlight

from the ground at night

- Much of the nighttime light is derived from + Using sum of NTL as an indicator may cause a misunderstanding about the actual
human activity situation in urban areas (Levin et al,, 2017)

— Need to pay attention to the source of the nighttime light
« Characteristics compared to other observation ways %

- Data can be obtained from all over the world

A
.
- Periodic and high frequency

R T R

Fig3 : Image of nighttime light observation from satellite

Fig2 : Nighttime Light Imagery from satellite

Research Objective , Method

Objective 1. Combine NTL images with higher resolution land cover data to

estimate NTL emission per land cover

2. Decompose the NTL data per land cover into a trend factor, a
seasonal factor and residuals using time series analysis

- Estimate the sources and distribution of NTL in urban areas 3. For each decomposed factor, analyze the relationship

For Urban Environmental Assessment between possible factors (e.g. building construction, snow
cover, etc.) and NTL variations



od @ - Decomposing

Method@® - Unmixing

1. Combine NTL images with higher resolution land cover data to 2. Decompose the NTL data per land cover into a trend factor, a
seasonal factor and residuals using time series analysis

estimate NTL emission per land cover
- Based on a technique called Seasonal and Trend decomposition using Loess (STL)

- Based on a technique called Unmixing (Li et al. 2014)
(RB Cleveland et al. 1990)

- The overall NTL was decomposed into 3 components, as (total) = (trend) + (season) + (resid)

Land Use (High Resolution)

STL

Decompose

NTL (Low Resolution)

Fig4 : Concept of Unmixing Fig5 : Example of STL analysis

. Result and Discussion Decomposing into LULC

*» Objective + Much NTL is emitted from the urban area in AOI
- Examine proposed method 1 and 2 « Changes in NTL in the urban area cannot be observed from mean NTL
« Area of Interest (AOI)
- Savannakhet, Laos
* One of rapidly developing cities in Asia

» Hypothesis g \ a ka
| | / \ /

- Proposed method will be able to detect .% 123 \r‘\jll y \./‘1] / ‘v’\( | l'
the rise in urban lights associated with 'g 10.01 b | Ilr lI |
development. C o715 'L II| Vi | II

- Data E 50| \ \/ \[
ful | |
- NTL data from VIIRS v el S Juoa
- LULC data from Copernicus — Water a9y - it : 0
Forest Jan Jan Jan
T 2019 2020 2021
month

Figb : Area of Interest Far | Parcarss ol e Lad Gansr i AO! Fig8 : NTL variation by land cover

- Decomposing into trend and seasonal facto . Conclusion

sult and Discussion

Conclusion
« Nighttime light is an important tool for observing environmental changes in urban area
« This study developed a method to extract the impact of urban areas on NTL from satellite
images.

« Apply STL decomposing to examine the NTL from the urban area

» Trend factor of NTL is increasing
- This is consistent with the continued economic development of AOI

+ A seasonal decrease is observed around August each year

Monthly Mean Radiance of Each Factor « In the case study, proposed method could extract trends in NTL which suggest urban
v - | development
9 | = trend
@ 10|
5 l ----- season
L] .
L ~ resid Future Work
c % el . ~ N = e
B of heayhe . pof e\ f D O R
= 5 Vg N 1 « Simulate the distribution of NTL using a 3D city model
> N v vl
= ¥ t « Compare results to check the extent to which satellites can detect the emission and
510 i reflection of NTL in urban areas.
= jan " Jan 7 jan "

2019 2020 2021
Month

Fig9 : Time variation of each factors of NTL from the urban area
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1. INTRODUCTION

Most studies carried out on the changes in the coastline
of Bangladesh indicate higher accretion than the erosion
of the coasts ruled by estuarine conditions [1]. Kuakata,
located at the southernmost tip of the coastline of
Bangladesh is a panoramic beach that offers a full view of
sunset and sunrise. In 2016, the total gross recreational
benefit of this area was estimated to be approximately
29.55 million per year in Bangladeshi Taka [2]. previous
studies on this coast suggest that more erosional activities
occur along the coastline compared to coastal accretion
[3]. However, these studies on the Kuakata coast neither
focused on landcover change analysis nor tried concluding
the interrelationship between coastline shifting and
subsequent landcover changes. But to mitigate the effects
of coastal erosion and save the tourism in Kuakata,
changes in landcover associated with erosion and
accretion need to be explored. The present study aimed to
determine whether any distinctive pattern exists relating
coastal erosion and landcover dynamics of Kuakata.
2. STUDY AREA

The study area (figure 1) is the coastal region belonging
to Lata Chapli and Dhulasar unions of Kalapara upazila in
Patuakhali district within Barishal division of Bangladesh.

Figure 2. Methodological
S : framework of the study
Figure 1. Location of the study area
3. RESULTS
From 1989 to 2020, 476.0807 hectares of coastal land
was eroded away while 302.8112 hectares were accreted
in Kuakata.

Figure 3. Total area (hectares) covered by land-use types
from the year 1989 to 2020

Table 1. Summary statistics of erosion rate calculation

percent of all | 71.78% | percentofall | 28.22%
transects that transects that
are erosional are accretional
maximum -47.67 maximum 23.51
value erosion value accretion
(m/year) (m/year)
average of all -8.03 average of all 13.04
erosional rates accretional
(m/year) rates (m/year)
- ' A(("(")Ml 100
1] .._lr I
e OF (iR /
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e e e R | O
== 22 == j

Figure 4. Change analysis of LULC vs. coastline

Figure 5. LULC changes from 1989 to 2020 in the
accreted and eroded area
4. CONCLUSIONS

The change detection results give a detailed insight of
interclass changes in LULC. Most eroded zones were
either mangrove forests, beach or agricultural lands,
formerly. Now these areas have changed to waterbodies.
Settlements were lost along the western coast due to
erosion. Newly accreted lands are mostly shown to be
beach, mangrove vegetation or agricultural lands. Study
findings suggest that changes in beach and mangrove
vegetation classes have significant correlation with
coastal erosion-accretion processes.
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Background

* Highly dynamic coastline of Bangladesh
* Study Area: Kuakata coast

+ Total gross recreational benefit = 29.55
million per year in Bangladeshi Taka
(M. S. Hossain & Islam, 2016)

* Coastal erosion and salinity intrusion

Kuakata Coast

Sensing Techniques

* Relation between coastal erosion and
landcover dynamics
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Conclusion and Future Scopes

* Similar study on the entire coast of Bangladesh
« Appropriate beach protection measures

* Relocation of the tourism industry and future developments
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INSIDE CONCRETE BY SPECTRAL ANALYSIS PATTERN MATCHING OF GPR SIGNAL
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1. INTRODUCTION
Damage caused by aging public infrastructure is a
growing problem in Japan, and it is necessary to detect
internal damage in concrete structures before it surfaces.
One of the non-destructive inspection methods for

concrete is the electromagnetic radar method, which is
based on the amplitude and intensity of the received signal,
called B-mode (Figure 1.)[1]. Since this method is
subjective and requires the skill of the person in charge of
the inspection, it is desirable to be able to estimate the
damage automatically and with high accuracy. Therefore,
the objective of this study is to establish an algorithm to
estimate the thickness of a void in concrete accurately and
in real time.

Depth(mm)

Distance(mm)

Figure 1. B-mode image by electromagnetic radar

2. ALGORITHM FOR ESTIMATING THICKNESS

As the void thickness decreases, it becomes impossible
to distinguish its peak due to the subtractive interference
caused by the upper and lower reflected waves. Therefore,
we focused on the frequency response because the
reflected wave has a frequency dependence depending on
the void thickness change[2]. Figure 2. shows the
spectrum for different void widths, and since the spectrum
also changes as the void thickness changes, we thought
that the void thickness could be estimated by performing
pattern matching of the frequency spectrum.

Figure 3. shows the results of applying the algorithm to
20mm and 110mm rectangular void. In addition to
spectral matching, information on the extreme values of
the time waveform and comparison of the spectral
centroid of the theoretical value with that of the measured
value enable highly accurate estimation of the void
thickness at a lower computational cost.

Thaoretical spectra

Voad thickness| |
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Actual void thickness: 110mm

—

Depth(mm)
D_epth(r?m)

o T )

Estimated thickness i/.\vg.): 22mm  Estimated thickness (Avg.): 114mm

Depth(mm
Depth(mm

Distance(mm) Distance(mm)

& =65
Figure 3. Estimation of rectangular void thickness of

20mm and 110mm by the algorithm

3. CONCLUSIONS

By focusing on both the frequency responce and time
waveform of the reflected wave, I succeeded in
quantitatively estimating the void thickness even with a
very weak signal compared to a rebar.
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Proposal of an algorithm focusing on frequency spectrum
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6 Proposal of an algorithm focusing on frequency spectrum 7
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INTRODUCTION

Landslide is a common hazard in mountainous areas
with severe impacts. Both rainfall (intense and prolonged)
and earthquakes can trigger these events [1]. Kutupalong
rohingya camp area lies in a region within the seismic
Zone-II In monsoon, the camp experiences prolonged
intensified rainfall just like the rest of Bangladesh, mainly
in June-July month. With rainfall incidents, the pore water
pressure within the soil increases and shear strength
decreases. This study considers both earthquake and
rainfall as contributing factors; takes into account the
duration of rainfall, designs the physical property
parameters with Monte-Carlo simulation and IDW
interpolation, finds the landslide-prone areas through
Monte-Carlo simulation and direct calculation; finally
compare their results. Monte Carlo simulation has been
chosen for the study to address the uncertainty issue
regarding the physical property parameters. The
simulation considers random values from any probabilistic
distribution rather than grabbing one specific value. Using
this simulation, the study has dealt with the uncertainty of
soil physical property parameters as well.

STUDY AREA
Figure 1. Kutupalong Rohingya Camp

el gl Lrai g Ll:"_ii' 1
L L

o =]

METHODOLOGICAL FRAMEWORK
Figure 2. Methodological framework for the study

RESULT
Figure 3: Landslide-prone areas for different return period.
Monte- Carlo Simulation Direct estimation
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50 9 11 14 24 8 10 13 23
75 10 11 15 25 8 10 14 24
100 10 11 15 26 9 10 14 25

200 11 14 19 35 9 12 17 34

475 12 15 21 40 11 13 20 39

CONCLUSION

Camp no 17, 20, and 20 extension are found to have a
significant amount of vulnerable areas at all the hazard
scenario combinations owing to their curvature pattern
(more convex or concave planes compared to other
camps).

The study has executed a validation test using the
landslide inventory of previously occurred ones, showing
that the ROC curves possess AUC values ranging from
85% to 93% for all the assessed scenarios at different
confidence levels. The study's findings can be adopted for
risk-sensitive land-use planning of the camp area.
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BACKGROUND -

. To define the topographic and soil

. To define the Contributing factors

. To map the landslide-prone areas

Why this research?

Research Objective

physical property parameters
affecting landslides.

(earthquake and rainfall).

for different contributing hazard
scenarios

Landslide in Hoanok,
Maheshkhali
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MATERIALS AND METHOD
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Return Period Rainfall intensity PGA (g) exceedance
(Years) (mm/day)
50 323 0039
75 433 0.066
100 462 0085
200 531 0.140
475 618 0230 S
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MATERIALS AND METHOD

1st Joint Student Seminar between University of Tokyo and University of Dhaka

RESULTS

Parameter Mean  Standard
Name Value  Deviation ==
Bulk Density 17.14 145
Cohesion 6.37 3.81
Friction Angle ~ 35.69 1.67
Hydraulic 5491 - ' ¥ -the unit weight of soil (kN/m3),
Conductivity H- the depth of soil (m),
7, -the unit weight of water (kN/m3),
h - the saturated depth (m),
P SN | ¢ - the angle of friction (0),
o - the slope angle,
ps,. = S I0H = yh)cos?a] and — kyH sina.cosa.tand  —. ¢ - the cohesion (KN/m2),
Factor of safety bs = VH sina cosa + kyH cos?a k - earthquake coefficients,

- r . - +
Monte- Carlo Simulation Direct estimation
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VALIDATION

- e 1 —— LTy Return period
- * I 75 years
‘ | Return period
i 100 years
| I
A i Return period
| * 200 years
| -

0.907
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0917

0.037

0.037

0.037

0.037
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Confidence Interval

Lower
Bound

0.845
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| Return period
50 years

0.845
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0.851

0.857

Upper

Bound

0.968
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CONCLUSION AND FUTURE SCOPE OF RESEARCH

CONCLUSION

Both earthquake and rainfall are considered as contributing factors
Two different approaches are taken to address soil physical property
uncertainties

Different hazard scenario (return period and rainfall duration) assessed

WAY FORWARD

* A more detailed geological investigation may feed the parameters more
accurately
* Factor of safety estimation in updated methods

1st Joint Student Seminar between University of Tokyo and University of Dhaka
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1. GENERAL INSTRCUTIONS

The maintenance and management of underground
buried pipes, whose total length is more than 1 million km
in Japan alone, is an urgent issue in social and security
related terms. A serious road collapse in Fukuoka, Japan,
in 2016 shows the effect of aged buried piped on
subterranean soil stability. Therefore, it is crucial to
analytically estimate the features of underground pipes
and subterranean space.

Ground penetrating radar, or GPR, is a geophysical
method to survey subsurface using radar pulses. This
study employs 3D radar images of subsurface collected by
a GPR-equipped vehicle, which can scan road subsurface
at 50km/h.

Yamaguchi et al (2020) [! proposes the combination of
CNN-based algorithm and an inverse analysis using
Kirchhoff migration to detect underground buried, but its
low precision, i.e., plenty of false positives against few
true positive, prevents its applicability to real road
subsurface data. In this context, the aims of the study are:

e to develop an algorithm that can distinguish true

positives from false positive

e to clarify 3D layouts of subsurface pipes, including

depth, direction, slope and size.

e to clarify the effectiveness of three-dimensional

digital signal processing, including 3D spatial
frequency filters and edge detection.

2. MEDHODOLOGY & RESULTS

Theoretically 2, GPR reflection is hyperbolic because
the round-trip time of pulses corresponds to the depth (Z)
of target objects at each scan position (X). The spatial
depth Z is a function of time t, light velocity ¢y in
vacuum and relative permittivity of soil €.

c
72 = depth® + X2 where Z =——t
2Ve

Figure 1 The theory of depth estimation in a GPR image

The equation 1 shows the simplest model of
determination of depth of target pipes, but pipe radii, the
thickness of air layer, and the inhomogeneity of soil
relative permittivity need to be integrated into models for
more accurate estimation.

As illustrated below, the algorithm proposed in this

research is a multi-step processing. Firstly, original 3D
radar images are filtered in frequency domain as a result
of Fourier Transform. Secondly, generated theoretical
hyperbolic images are examined to filtered radar images
to find hyperbolas that fit best the images. The theoretical
hyperbolas generated based on target spatial depth and
relative permittivity provide the information on the 3D
layout of buried pipes.

Figure 2 illustrates the process of radar images, composed of
frequency filtering, edge detection and fitting.

3. CONCLUSIONS

The study demonstrates the feasibility of accurate
estimation of subsurface
pipes using digital signal
processing of 3D radar
images. High resolution of
3D radar images and design
of 3D spatial frequency
filters are important key
factors to accurately estimate
subsurface  characteristics.
Also, the study implies that
the size of GPR antenna and
the radius of underground
pipes affects accuracy of
estimation.

REFERENCES

[1] T. Yamaguchi, Automatic 3-D Localization of Utility
Pipes and Void from Ground Penetrating Radar Signals by
Deep Learning and Digital Signal Processing, Doctoral
Dissertation, 2020.

[2] Raffaele Persico, Introduction to Ground Penetrating
Radar Inverse Scattering and Data Processing., IEEE
Press, New Jersey, 2014.

Figure 1. This is 3D
layout of a hyperbolic
reflection as a result of
the processing.



1 Background 1 - Demands from society
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Voluminous imaging of underground
spaces and structure using 3D
frequency filtering and edge
detections.
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Source: an article on Nov. 7, 2018, the Sankei Shinbun

« Japan has 1,000,000+ km long subsurface
pipes in total

+ Many of them are old (50+ years)

« Corroded pipes creates huge voids, which
cause road collapses

Underground pipe corroded

™

Source : Yamagata Survey Corporation

Background 2.1 - maturity of technology (hardware)

4 Detecting underground pipes : urgent issue for social security.
@ Ground penetrating radars (GPR) is a promising solution (cost/effectiveness)

3

Background 2.2 - Detail about the Ground Penetrating Radar

Typical reflection pattern of underground structure

Previous Study - CNN Approach

In this context, we

« Built an experimental field with
pipes etc,

« Obtained 10000km real road data,
300km of which are annotated.

Experimental field with pipes in Gumma, Japan
TR -

= Hyperbolic
How? Z? = depth? + X?
» here Z = Lo t
wi NG
Depth Z is a function of time ¢
:g:?gz:::c Speed of light in vacuum ¢q
pattern Relative permittivity of soil &.

5 Previous Study — CNN Approach + Kirchhoff’s Migration

Yamaguchi (2020)

« Developed a deep neural network model to
detect underground pipes--*

« Trained with a dataset of 200+ km road data.

Yamaguchi (2020) also--

« Applied migration after CNN to reduce false
positives.

- But it still had many false positive in real data.

« Works well in an experimental field, but
detects plenty of false positives in real roads
®
®
®




Issue & Hypothesis 7 Test the hypothesis 1 3
Generate hyperbola (around 60,000)
« Need to reduce false positive pipes obtained by the CNN detector. Examine one by one the inner products between each generated hyperbola and the radar image

. . . . . Select the h bola with the highest inner product with the i .
« Study the 3D alignment of pipes and map them in a 3dimensional way. elect the fyperbota wi e hig P w ¢ Image

Ifl generat?d theo_reticgl hyperbolas and fit them to radar images, could | distinguish true positive

from the false positive
. Usingla certain “similarity” between a theoretical pattern and a radar image, can | choose
actual pipes?
T R

Z? = depth? + X?
here Z=—2t
wnere —2\/5

Depth Z is a function of time ¢

Condition

« 3 layers model (air/asphalt/soil )

- Each layer has a homogeneous
permittivity

Speed of light in vacuum c¢g ] «  Air/asphalt layer thickness known
+ Radius of pipe = Om:
Relative permittivity of soil &. + Antenna size = Om;
« Generate hyperbola changing soil
thickness and soil permittivity
Test the hypothesis 2 s Methodology 10

Applied the hyperbola generator to a real road dataset (Nagano 2018-03-15-002)

Proposes candidates

Radar Radar
image raw Image Spectrum
Radar 20
Fitting Image Spectrum [ Filters
(Filtered) G
Generate 60 000~ patterns Edge detectio
Generate hyperbolas based on
« target pipe depths
« target soil relative permittivity
(homogenous distribution assumed)
Obtain characteristics of pipes
B
Methodology - Step 2 3D filtering 11 Methodology - Step 3 Edge Detection 12
e F
imake Spectrum Spectrum
g =
Radar E ” Radar ;
Image Spectrum | Fw\jt[:va £ Image Spectrum | x F\\jt[:vr
(Filtered) (Filtered) F




Methodology - Step 4 Fitting

Image

Obtain

of pipes

Summary & Future Plan

This study is on-going. Need to Apply the algorithm to a large scale area 1M km
Now detecting pipes is under the assumption that pipes are perpendicular to roads.

What if pipes are parallel to roads or diagonally aligned ?

What if pipes are tilted or broken or deformed?
Need to go beyond 2D (layer-by-layer) analyses.

3-dimensional edge detection

Thank you for listening

Result

Completely distinguished TP from FP
Actual pipes illustrated by pink

(Filtered)

characteristics
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1. BACKGROUND

Ambient seismic noises are small-amplitude ground
vibrations generated by anthropogenic (transport,
manufacturing) or natural sources such as, wind, oceanic
and coastal waves that are permanently recorded by the
seismogram. Contamination of the seismograph
recordings by SAN energy makes it difficult to analyze
data for earthquake monitoring by reducing the signal to
noise ratio. In this study we quantify SAN levels in the
Bengal Basin to observe their geographical and temporal
variation. The seismic stations, used herein, were
deployed temporarily from 2007 to 2010 and 2010 to 2015
for evaluating the tectonically active BB. This study,
additionally, brings a scope of evaluating performance of
these stations.

2. METHOD

Selection of seismic Station
/ Time series data Acquisition /
|

v

Preparing code for data processing

/ N

PPSD plot Literature Review Spectrogram
1
. Study of )
Noise Diurnal and
instrumentation

Energy and |+ weekly

station variation  of

Noise source .
Performance noise power
— identification [—

Figure 1. Methodological Framework of the study
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3. RESULTS
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Figure 2. Distribution of Probabilistic Power Spectral
Density (PPSD) plots for the 11 seismic stations
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Figure 3. Spectrogram for the 11 seismic stations

4. CONCLUSIONS

Within 20-30 s period band, SAN energy might be related
to thermal variation and/or poor performance of sensors
as at some stations PSDs are exceeding the NHNM.
Within 10-20 s period band, some stations exhibit that
PSDs are exceeding the NHNM. The 1-10 s period band
is also characterized by high energy and eventual
occurrence of the PSDs above the NHNM for some
stations, whereas at some stations the PSDs are within the
NHNM and NLNM. Within the 0.02-1 s period band, high
energies above the NHNM are observed which could be
possibly related either poor sensor performance or noise
generated from power supplying generators.
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Strong diurnal variation of cultural noise is found at station JAFL

* At the cultural noise band (period <1s), almost all the stations exceeded the
NHNM and the noise level decreases while working hours is over (after 5-6
pm).

* At micro seismic noise band (period >1s-), noise is mostly related to weather
condition

* within 20-30 s period band (long period band), noise is related to poor

performance of sensors.
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1. INTRODUCTION

Bangladesh is heavily dependent on groundwater
sources for drinking purposes as the amount of fresh
surface water is decreasing. Groundwater is the primary
source of drinking water for 144 million inhabitants of
Bangladesh. Studies have found that around 35-77 million
people in Bangladesh are at risk of drinking contaminated
water.

An insight into the overall health risk from different
groundwater constituents, especially heavy metals, is vital
for the sustainability of groundwater.

2. OBJECTIVES

e To present a nationwide Health Risk assessment
of Bangladesh groundwater based on population
density by calculating Hazard Index (HI) and
Potential Cancer risk (PCR).

e To investigate the relation of HI and PCR with
Chronic Daily Intake (CDI) in children and
adults.

3. METHODS

Databases used for the study

A publicly available dataset from UNICEF [1] was used
for the study which included:

e 2923 groundwater samples

e 2330 from shallow tube wells (STW, depth
<150m)

e 573 from deep tube wells (DTW, depth >150m)

e 5 heavy metals - arsenic, cadmium, chromium,
lead, and nickel.

Equations used for calculation
e  Chronic Daily Intake (CDI) [2,3,4]

Cyw XIRWXEF XED

Cbr = BW xAT (1)
e Hazard Index (HI) [5,6]
HQ= 2 (2)
HI = Y HQ (3)

e Potential Cancer Risk (PCR) [2,7,8]
PCR = CDI X SF (4)

3. CONCLUSIONS

e  The groundwater of Bangladesh is at a high risk
of Cadmium, Arsenic and Nickel contamination
in decreasing order of severity, which might lead
to cancer.
DTWs were relatively safer than STWs.
PCR increases slightly with CDI in adults

e  Children are at a greater risk compared to adults.

Figure 1 Map of HI from STWs & DTWs in Groundwater
of Bangladesh
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What is Hozard Index?

Hazard Index and POTGI’T“O' Hazard Index is the non-carcinogenic risk imposed by individual
Cancer Risk of Heavy Metals
in the Groundwater of
Bangladesh

elements calculated by taking the summation of Hazard Quotient

What is Potential Cancer Risk? Objectives

Potential cancer risk associated with the ingestion of heavy metals To present a nationwide Health Risk assessment of Bangladesh
in water refers to the level of cancer threat posed to an individual groundwater based on population density by calculating Hazard
due to exposure to a potential carcinogen over a lifetime Index (HI) and Potential Cancer risk (PCR).

To investigate the relation of HI and PCR with Chronic Daily Intake
(CDI) in children and adulis.

Methods Methods

Dataset used for the study Equations used for calculation

A publicly available dataset from UNICEF (Johnston & Zheng, 2009) was Chronic Daily Intake (CDI)
used for the study which included:

2923 groundwater samples
2330 from shallow tube wells (STW, depth <150m) Hazard Index (HI)
573 from deep tube wells (DTW, depth >150m) (Li et al., 2016; Zhang et al., 2018)

5 heavy metals — HOM % 2 “
Arsem? HI= YHQ 3
Cadmium Potential Cancer Risk (PCR)

(Ezugwu et al., 2019; Rahman et al., 2018; Ukah et al., 2019).
PCR = CDI X SF 4

(Ezugwu et al., 2019; Mgbenu & Egbueri, 2019; US Environmental Protection Agency (USEPA)¥
Cw XIRWXEF XED 1

W= BW xAT

Chromium
Lead
Nickel.




Results Results
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Conclusions Recommendations

The groundwater of Bangladesh is at a high risk of Further research is needed for Cadmium removal fechniques
Arsenic and contamination in decreasing order of sever\‘ry

which mightllecal e Intervention is required for discarding risky shallow tfube wells

are relatively safer than STWs.
PCR increases slightly with CDI in adults
are at a greater risk compared to adults
There is a positive relation of HIl and PCR with population density
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1. INTRODUCTION

Irritable bowel syndrome (IBS) is the most
prevailing functional gastrointestinal condition
worldwide. Most epidemiological studies showed
psychiatric comorbidities in patients such as anxiety,
depression, and neuroticism for IBS and IBS-
associated diseases [1]. In recent times, there has
been considerable medical interest in the role of the
microbiome in the development of IBS and studies
showed that the gut-microbial composition of IBS
patients is different compared to a healthy individuals
[2]. The focus of this study was to explore potential
differences in microbiota in IBS patients (n=5)
compared to a healthy group (n=5) utilizing whole
genome metagenomics.

2. MATERIALS AND METHODS

The Sheikh Russel Gastroliver Institute &
Hospital, Mohakhali, Dhaka was selected as the site
of sample collection. QIAamp Power Fecal Pro DNA
Kit was used to extract DNA from the fecal material.
[llumina-based shotgun sequencing was done and
[llumina processing program was used to filter short,

mixed, and low-quality reads from raw sequence data.

Following that, sequence read was analyzed by using
different bioinformatic tools and R program.

3. RESULTS:

The IBS patients had diverse microbiota
compared to healthy controls, and their diversity was
attributed to harmful bacterial species. The results
from this study were further compared with publicly
available world dataset.
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Figure 1: Beta diversity analysis with world dataset

In beta diversity analysis, significant difference with
world dataset was observed. Prevotella copri is the
most abundant species in healthy individuals in
Bangladesh accounting 48.18% to 72.77%, whereas it
estimates 2.44% to 23.22% in the IBS patients.
Reduced number of Prevotella copri may be replaced
with more diverse harmful bacteria that cause
dysbiosis in the IBS patients. Gram-negative genera
such as Klebsiella, Phocaeicola, and Bacteroides,
were more predominant in IBS patients compared to
controls.
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Figure 2: Prevotella copri is the most abundant
species from Bangladeshi healthy individuals

4. CONCLUSION:

From the analyzed data we have found
microbial community pattern are similar for the
control samples but the microbial marker for disease
was ambiguous with this small number of samples.
The study established an advanced protocol to study
the gut microbiome in Bangladesh. The promising
findings of this pilot study warrant further extended
study with more samples from IBS patients and
healthy individuals to reveal the signature
microbiome and functional markers for the diagnosis
and treatment of the disease.
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IRRITABLE BOWEL SYNDROME(IBS)

> IBS is a functional w—

gastrointestinal

disorder.
»It is a common & _.'
disorder that affects
the large intestine . : 3
(Colon).

»IBS is characterised by multiple symptoms
such as stomach cramping, abdominal pain,
bloating and changes in bowel movement.

» It is a chronic condition that is more commonly

Co-authors: Dr. Md Mizanur Rahaman, Prof. Dr. Donald James Gomes,
Department of Microbiology, University of Dhaka

seen in women. [
Role of functional W:'H Why this research?
microbiota in s ot -t
Lnaintlaing normatl « Globally, IBS is spreading fast
Oy i opsmcionst  fliR. » Developing countries are recording more

cases as they adopt to western culture
and food habit

» There is no research regarding the pattern
of gut microbiome of Bangladeshi IBS
patients

Dysfuntional
microbiota and
gastrointestinal
disorder.

Source: https://doi.org/10.3389/fcimb.2020.00468 .

Methods in brief

Research objectives:

* To characterize the gut microbial composition

in IBS patients
+ To find distinct molecular signatures for IBS

* To find potential virulence factors associated

with the microbiome of IBS patients

+ To facilitate the advancement of IBS diagnosis
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Beta diversity analysis between Bangladeshi population and
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Limitation and future direction

o Higher number of samples could not be
processed and sequenced due to limitation of
time, cost and computing power.

o Metagenomically assembled genomes could

not be retrieved because of sequencing depth. Th a n k yOU

« The study opens the door for more
research on identifying definitive pattern in
IBS patients for disease identification.
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BACKGROUND AND MOTIVATION

This study analyses how the month-long flood had a
detrimental effect on the public health, nutrition and
economic situation of the rural ultra-poor and poor
population in the northern parts of Bangladesh. It
seeks to explore the damaging consequences of the
devastating floods on health, nutrition, food safety,
economy and social security in the rural ultra-poor and
poor families. Our aim behind the study is to act as a
catalyst in helping the victims of this natural disaster
by informing policymakers and members of academia
as it tried to measure the harmful results of the June
2022 floods on the livelihoods, nutrition and physical
health of the disaster affected rural ultra-poor and poor.

METHOD

The study uses primary data (quantitative) from a
survey conducted on 100 beneficiary families of the
government institution Palli Karma Sahayak
Foundation (PKSF) and non-profit organization
SAJIDA Foundation during June 2022. SAJIDA
Foundation launched a project to aid those affected by
recurring floods and river erosion brought on by

adequate food supply for the next 1 month. 29% of
the households did not possess enough supply for a
week. This greatly impacts the nutritional state of the
suffering families.57% of households reported at
least one earning member became unemployed due to
the flood. 34% of the families had at least one
member with a stable income. Due to the disaster,
69% households have significantly lesser (p<=0.01)
income than before.

CONCLUSION

For the rural poor in northern Bangladesh, the floods
of June 2022 brought about a variety of challenges.
Because of the flooding, infectious diseases are now
more likely to spread. Due to the limited food supply
in the affected areas, which has led community
members into malnutrition, the food safety has also
been severely harmed. The catastrophe has led to
lower incomes and a shortage of unemployment.

REFERENCE

[1] SAJIDA Foundation. 2022. Response During Flood
(Tidal and Heavy Rain Fall).SAJIDA Foundation
https://sajidafoundation.org/response-during-flood/

changes in the Jamuna and Brahmaputra rivers, in
collaboration with PKSF and the World Bank.,
Respondents belong from this project’s enlisted
households. The survey wuses a structured
questionnaire including multiple sets of questions.

RESULTS

Nearly 61% households have reported that at least
one member was affected by an infectious disease.
Infectious diseases include cholera, diarrhoea,
dysentery, skin diseases along with several other
water borne diseases. At least one member from 42%
of the respondent households have paid a visit to the
Upazila Health Complex once for treatment
purpose.52% households claimed not to possess
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AND POOR COMMUNITY OF BANGLADESH

EFFECTS ON HEALTH, NUTRITION AND ECONOMY OF THE DISASTE
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Health

The floods created a host
of health problems. The
most prominent one was
the increase of infectious
water-borne diseases
People’s mental health and
well-being were adversely
affected.

s.

AFFECTED POPULATION
A Study by Shirajum Munira Dewan

ln.sﬂ;ut; of Health Econnn.lniversity of Dhaka.

)

Rain triggered floods lasted for a month

The month long disaster affected...

Nutrition

The floods greatly
hampered the availability
of food and food safety for
future months, thus
impacting the
communities’ overall state
of nutrition. The children
are its most vulnerable
victim among all age

Economy

A large population
suddenly lost employment
opportunities, was paid
less, had lesser scope for
work & faced increased
expenditure, resulting in
lesser net income.

3% V"'a‘

HE AFTERMATH OF THE FLOOD CRISIS ON THE ULTRA-POO.

R

The Devastating Consequences of The June 2022 Floods in Bangladesh

Devastating flash floods that started in May 2022 and
spread to nine northeastern districts of Bangladesh,
including Sylhet, Sunamganj, Moulvibazar, Habiganj,

Ki j. Netrak ia, M, i
and Sherpur, have badly affected an estimated 7.2
million people. The five districts that are most severely
affected out of the nine are Sylhet, Sunamganj,
Moulvibazar, Habiganj, and Netrakona.,

/

Background

This study analyzes how the month-long
flood had a detrimental effect on the
public health, nutrition and economic
situation of the rural ultra-poor and poor
population in the northern parts of
Bangladesh. It seeks to explore the
damaging consequences of the
devastating floods on health, nutrition,
food safety, economy and social security
in the rural ultra-poor and poor families.
Our aim behind the study is to act as a
catalyst in helping the victims of this
natural disaster by informing
policymakers and members of academia
as it tried to measure the harmful results
of the June 2022 floods on the
livelihoods, nutrition and physical health
of the disaster affected rural ultra-poor

and poor.
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Objectives .

e Investigating rural poor population’s
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post-disaster health outcomes.

e Observing the link between disaster and
the nutritional state of rural poor
communities.

e Identifying the immediate changes in
economy of the rural poor before and

, :
*Extreme/Hardcore/Very Poor/Ultra-Poor:

These terms are often i used by mi institutions for targeting the same category of the poor people.
The most likely social indicators would be as follows: illiterate persons, no sellable skill other than manual labor, poor
nutrition and health conditions, poor sanitary situation; may face food insecurity in 2-3 months of a year; may not have any
influence in the village. Housing and other asset holding may be as follows: may or may not have own house; in case of
own house it is expected to be made of cheap local materials; do not own any cultivable land. Income and employment
characteristics are expected to be as follows: irregular small income often affected by agricultural seasonality; work as
domestic help and day labor or live on charity; little household assets; may not have any livestock. An estimated bottom
10-15% of rural families may fall under this category.

Nutrition

62% households claimed not to possess adequate food supply for the next 1 month. 29% of the households did not possess
enoilg suﬁp_ly i‘or a week. The ﬁoogs %avecll]e atiyely al gcéd fooxf safety of the popul?n?on. Nearly aﬁ o;&e hou&%oldss
rep,?r%’ed t §JF crgps damagled because of the flood. Only dry foods, which possess very Iittle nutritional value seem to be

available. All of these situgtions result_in poor state of nutrition amon% the disaster affected c{Jeople, especially infants and

children. 67% of the infants and children (aged 1 to 101 of the selected population showed two or more symptoms of
malnutrition.

Methods

Primary data was collected from a survey conducted on 350 beneficiary families of the SAMRIDDHI project, a
collaborative endeavor between government institution Palli Karma Sahayak Foundation (PKSF) and non-profit
organization SAJIDA Foundation. The survey was carried out during the first week of July 2022 . SAJIDA Foundation
launched a project to aid those affected by recurring floods and river erosion brought on by changes in the Jamuna and
Brahmaputra rivers, in collaboration with PKSF and the World Bank., Respondents belong from this project’s enlisted
households. The families are from ultra-poor/poor background. The survey has used a structured questionnaire which
include multiple sets of questions that were customised to fit the context of the population. The sampling method was
random sampling. I used cross-sectional studies in order to estimate the prevalence of different health outcomes in the

lation. E ic ing was used for calculating the effect on net income because of the flood. The
independent variables include loss of work days, loss of income per day, loss of employment, expenditure because of
flood. The dependent variable is aggregate net income.

7

, v
Findings

Health

The floods led to various community health concerns . Access to fresh water became impossible. Waterborne infectious
disease was the major health problem among the population. Nearly 69% households have reported that at least one
member suffered from an infectious disease. Infectious diseases include cholera, diarrhoea, dysentery, skin diseases along
with several other water borne diseases. 61% women reported having urinary tract infection. 57% responders’ mental
health was negatively impacted. 72% of the dents agreed their well-being was compromised because of the ongoing
situation. At least one member from 42% of the respondent households have paid a visit to the Upazila Health Complex
once for treatment purpose.

Economy

56% of households reported at least one earning member became unemployed due to the flood. Due t disaster, 71%
hous‘ého s have s‘ilgnigcant ly lesser (p<=0.01) Eet ?ncqme thanmbe‘}gre. 3‘% of tﬁe_ ouse]{lold responrﬁeéh ﬁleﬁ’ gag frouble

fmdm%wo k beca\}fe of the floods, The ?‘ggre%ate fnit income of the stu(fly population after the flood is much lower than

that of before the floods. The sudden upheavals of the disaster triggered drastic economic changes in the communities.




Conclusions

For the rural poor and ultra-poor in northern Bangladesh, the floods of June 2022 brought about a variety of challenges.
Because of the flooding, i ious diseases, i iter-b ones are now more likely to spread. Due to the
limited food supply in the flood affected areas, the food safety was also severely harmed, leading community members,
especially children to malnutrition. The catastrophe led to lower aggregate net income and a shortage of unemployment
Recommendations in the population.The floods negatively impacted the overall well-being and livelihoods of the rural poor and ultra-poor

population.
e Introducing rainwater harvesting
techniques.
e Conducting regular sanitation &
health awareness interventions.
o  Embracing climate-resilient
cultivation approaches
e  Creating disaster-resistant livelihood
opportunities.
e Enabling disaster risk minimizing
policies. \
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° 200
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1. INTRODUCTION

Earthquake has one of the deadliest potential natural
disasters in terms of affecting a country’s life and
economic assets (Alipour et al, 2014). Qualitative
studies help the policymakers, and the ministries to
make more informed decisions to find out the gaps in
risk management and threats which in turn promotes
restructuring and strengthening of the post-earthquake
response system, such as relief systems, and healthcare
services (Ren et al, 2020).

2. METHODOLOGY
This research accumulates detailed data and
sophisticated summarization of current mitigation,
preparedness, and response system for both government
and academic sector activities concerning potential
earthquake risk in Bangladesh. Since this is ongoing
research a holistic depiction of the current capacity,
strengths, and shortcomings will be done and the
research ~ will  produce  unequivocal future
recommendations for earthquake risk management in
the sector of research, policy-planning structure,
mitigation, preparedness, and awareness in Bangladesh.
A synoptic qualitative study-based framework will be
formed depicting comprehensive situation analysis from
the perspective of research activity, funding allocation,
policy plan formulation and implementation, skilled
personnel availability, training, and awareness level.
Meta-analysis has been done to understand earthquake
prediction-based research policy and planning
documentation for mitigation, adaptation, and response.
Secondary data and documents have been reviewed
earthquake risk assessment-based relevant institutional
guideline, international articles consisting successful
earthquake, preparedness measures.  Structured
questionnaire formulation for individual sectors and
interview is ongoing considering the key personnel from
senior researchers from academia, senior government
employees, NGO’s and the gathered information will be

used to find out the strengths, weaknesses and gap of EQ
disaster management in Bangladesh and finally
framework will be developed.

3. OUTCOME ASSUMPTIONS

There are two possible outcome scenarios that can be
assumed from this research. The first likely situation
would be a very good -collaboration between
academicians, ministry, and NGO’s but lack of funding,
technology and institutional management for EQ in
Bangladesh, the second scenario might be the individual
sectors are very strong on their own, but the
collaboration between these institution is not strong
enough to create a resilient earthquake preparedness and
management and most importantly follow-up of
management system in Bangladesh, for example, the
training facilities are properly given to the designated
employees, other than that the availability of the funding
for the research is also can be an issue.

4. CONCLUSION
This study is aiming to minutely determine these
weaknesses and gaps between the academic, ministerial
and private institutions to strengthen the earthquake
preparedness and management system in Bangladesh.
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* According to the rough estimation If an earthquake of 7.5 magnitude happens
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Background : Bangladesh'’s Earthquake Risk Zones

Fig 1: Bangladesh Earthquake Zones
(Banglapedia, 2021)

Fig 2: Tectonic Framework of Bangladesh and
Adjoining Area (Raihanul et al, 2016)

Rationale

at the Madhupur Fault,

Around 72,000 buildings will be demolished

Around 53,000 buildings will partly demolished

61,000 people will be dead if the earthquake happens at 2pm
88,000 people will be dead if the earthquake happens at 2am
30 million ton debris will be deposited

12 lakhs trucks will be needed to collect those debris

5/13

Background

* As five geological fault lines run through our country if an earthquake with a magnitude of 7 or greater
happens in Bangladesh, it will lead to a major human tragedy due to faulty structures of the buildings and
improper awareness (Raihanul et al, 2016).

The five major fault zones that run through Bangladesh are:
o Dauki Fault Zone
o Bogra Fault Zone
o Shilong Plateau
0 Assam Fault Zone
o Tripura Fault Zone (Abdullah & Nusrath, 2017)

* As aresult of four active sources of earthquakes in the Bay of Bengal, Bangladesh is at high risk for moderate
to strong earthquakes that could cause extensive damage and the deaths of thousands of people. There is also
a possibility of a tsunami, which could also have a serious impact on the nation.

Bangladesh is still not fully prepared to tackle the aftermath of a strong earthquake.

Background (contjnued)

Date Name Magnitude Epicentral Epicentral Epicentral
(Richter) Distance from Distance From | Distance from
Dhaka (km) Sylhet (km) Chittangong
(km)
2 April, 1762 Chittagong 7.5 Uncertain but
Earthquake close to south
of Chittagong
10 January, Cachar 7.5 250 70 280
1869 Earthquake
14 July, 1885 Bengal 7.0 170 220 350
Earthquake
12 June, 1897 Great Indian 8.7 230 80 340
Earthquake
8lJuly, 1918 Srimangal 7.6 150 60 200
Earthquke
2 July, 1930 Dhubri 7.1 250 275 415
Earthquake

Table 1: Major Historical Earthquakes in Bangladesh (Tahmeed et al, 2015)
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Objectives

The main aim of the research is to perform a qualitative assessment of the prevailing Earthquake
preparedness and response mechanism of Bangladesh and to identify strengths, gaps, and state of
collaboration within and between academicians, ministries, NGOs, and Emergency service
providers.

Specific Objectives:

1. Holistic and meticulous depiction of current capacity, strength, and shortcomings and
formulating an unequivocal future recommendation for earthquake preparedness and response
in the sector of research, policy-planning structure, mitigation, preparedness, and awareness in
Bangladesh.

2. A synoptic qualitative study-based framework formulation with comprehensive situation
analysis in the perspective of research activity, policy-plan formulation and implementation,
skilled personnel availability training, and awareness level.

3. Accumulation of detailed data and sophisticated summarization of current mitigation,
preparedness, and response for both government and academia sector’s activities concerning
potential earthquake risk of Bangladesh.

4. Feasible and befitting recommendation formulation considering the research findings
incorporating enlightenment from international practices. 7113

Methods
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Fig 4: Phases of Semi-Structured and Literature-Based Review Inspired from (Hanna et al, 2016) 9/13

Results and Discussion (continued)

Table 2: Categories of Questions along with summarized obtained response Inspired from (Ashish & Bruce, 2009) 10/13

Research Questions

What are the current capacities, strengths, and shortcomings regarding earthquake

preparedness and response among selected stakeholders?

How can a framework be developed which systematically represents the results

from situation analysis in a very graphic way?

‘What are the key concepts that should be covered in the semi-structured interview

questionnaire designed for each type of stakeholder?

How do formulate a concise, informative, customized questionnaire considering

the variety of stakeholders being interviewed?

What are the recommendations produced from Meta-Analysis and Semi-
structured interview results that can address the shortcomings in preparedness and

response for earthquakes?

Results and Discussion

Fig 3: Flowchart of the Literature Searches using Meta-Analysis (Inspired from (Hanna et al, 2016)

Results and Discussion (continued)

8/13
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1. BACKGROUND

Riverbank erosion is a gradual and silent disaster that
ranks at the top in terms of losses incurred in Bangladesh,
where 30-40% of the entire population lives near river
banks or on river islands (char) [1,2]. The majority of
riverbank erosion research focuses on the disaster's risks
and consequences. Though some studies investigate
various adaptation techniques adopted by the erosion-
affected populations in char regions, these were very
context-specific. This study intended to offer a
comprehensive picture of riverbank erosion in Bangladesh
by stock-taking research conducted so far and examine
various local adaption strategies used by people living in
char areas of Bangladesh.

2. METHODOLOGY

A secondary literature review was used in this study.
The findings are based on a content analysis of selected
riverbank erosion studies in Bangladesh. Search strategies
for literature included PubMed, Google, and Google
Scholar. All of the following keywords were used in
advanced searching: ‘riverbank erosion’, ‘adaptation’,
‘coping strateg*®’, ‘riverbank erosion-induced migration’,
‘migration’, ‘Char’, and ‘Bangladesh’ in conjugation with
Boolean algebra (AND, OR). Additional descriptive data
were gathered from reports of the Bangladesh Water
Development Board (BWDB).

3. FINDINGS

The most erosion-prone area in Bangladesh was
Sirajganj district. In addition, some coastal areas, some
districts of Dhaka and Mymensingh, and the northern
parts of Bangladesh were more prone to riverbank erosion.
Riverbank erosion-induced displaced people tended to
devise and undertake corrective rather than preventive
strategies to adapt to their hazardous riverine environment
[3,4]. While preventive measures were adopted in the pre-
disaster phase, corrective strategies were adopted during
or after the hazard. As a result of erosion, migration was
typically a forced choice rather than a voluntary
adaptation strategy. The majority of char residents stay
put locally. Most often, they move between nearby or
adjacent chars. On average, people displaced by riverbank
erosion resided on more than six chars [4].

We found three types of migration among people
affected by riverbank erosion in char areas: permanent,
temporary, and cyclical migration, which could be
attributed to a variety of environmental factors [5]. People
tended to stay in their positions until or unless the risks
made it impossible to stay. In such cases, short-distance

temporary migration was usually preferred, but if the
damage or loss was severe, the affected people
permanently migrated to preferred locations. In times of
hardship, cyclical migration was used to find work. When
deciding whether to migrate, erosion-affected people
considered a variety of environmental, social, economic,
and political push/pull factors [1,6]. The fight against
riverbank erosion appeared to be a problem for those who
were exposed and affected, with some assistance from
various NGOs, but little concern from the government.

4. CONCLUSIONS

Bangladesh is facing a major threat from riverbank
erosion. This situation is even more concerning because it
has long-term consequences for people's lives, making
them vulnerable. Local governments should take the lead
in reducing vulnerability and providing faster and more
efficient responses. Given the magnitude of this
phenomenon and the number of people at risk, riverbank
erosion adaptation strategies should be planned more
comprehensively and effectively so that losses can be
minimized and people can resume their normal lives.
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River Map * The majority of riverbank erosion research focuses on the disaster's

risks and consequences.

* Riverbank erosion ranks first in terms of losses
incurred in Bangladesh where 30-40% of the
entire population lives near river banks or on
river islands (char).

* Around 15-20 million people are at risk from the
effects of riverbank erosion in the country.

* About 10,000 hectares of land are eroded per
year by riverbank erosion in Bangladesh.

g
g * Less attention has been given various adaptation techniques adopted
" by the erosion-affected populations, specially in char regions.

* This study intended to offer a comprehensive picture of riverbank
erosion in Bangladesh by stock-taking research conducted so far and
examine various local adaption strategies used by people living in
char areas of Bangladesh.

Research Methodology Findings

Riverbank Erosion-prone Areas in Bangladesh .5 ===
* This paper is the outcome of the secondary I e o * The Brahmaputra and Jamuna river are more __“1\?( T e
literature review. prone to erosion due to their braided o R
oSources of literature: PubMed, Google Scholar, configuration. \‘ i s
and Google l * Following districts were more prone to "‘7-:._}-_- LN
o Period: 1970 to 2020 E——_ riverbank erosion: ot
o Number of studies included: 20 “_'_ o Sirajganj, Kurigram, Lalmonirhat, Gaibandha and ™= L, f
: Loy .
* The findings are based on the content Rangpur in North. ) - ) iy, Yo F
. - | o Chandpur, Manikganj, Rajbari, Shariatpur, and L e s TR
analysis of selected studies. I o xg Faridpur in Dhaka zone L1 W
o Tangail and Jamalpur in the Mymensingh zone A -

o The coastal areas of Patuakhali aur w+ BOT




Findings:
Adaptation
Strategies

The riverbank
erosion affected
people devise and
undertake both
preventive and
corrective
strategies to
adapt.

Pre-hazard Adaptation Strategies During-hazard Adaptation Post-hazard Adaptation

Raising houses on plinths
Placing of barriers around the
house

Using the movable housing
materials in constructing their
houses

Using different types of
materials to protect river bank
erosion (e.g., piled sandbags,
soil bags, and brick)

Using Muchan and Pataton
(houses built with either
bamboo or wooden ceiling in
the upper part of the shelter
where people live)
Preparation of Jagon (a float
made out of water hyacinth
and thatch)

Borrowing and selling land and
other productive assets

Strategies
The shifting of family
members, tangible
properties and
livestock from the
erosion affected area
Taking shelter on the
embankment of the
river, on neighbor's
land, nearby char
villages.
Salvaging housing
structure
Standing crops are
taken by the
displacees
Selling livestock
Reducing the number
of meals and relying
on inexpensive food
Depending on relief

Strategies
Relocating
homestead in a
nearby area
Searching for
alternative sources of
income
Treating diseases

Recommendations

* Local governments should take the lead in reducing vulnerability and
providing faster and more efficient responses.

* To cope with the material losses incurred by hazards, insurance
systems for the poor may be set up through collective savings groups.

* Given the magnitude of this phenomenon and the number of people
at risk, riverbank erosion adaptation strategies should be planned

more comprehensively and effectively so that

minimized and people can resume their normal lives.

Thank you

Please let us know your questions/comments:

s5th-2015916303@dps.du.ac.bd

s5th-2015316309@dps.du.ac.bd

losses can be

Findings: Migration as an Adaptation Strategy

, Permanent
s LY
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Figure: Continuous process of forced migration due
to riverbank erosion in Char areas (Das et al., 2014)

Massive Erosion, Heavy
Rainfall, permanent flooding
causing heavy material/non-
material loss.

Significant hazards that have
an effect for a limited period
do not cause irreversible
damage.

Insufficient income, Financial
and material loss, need to
repay loans

Conclusion

If possible, on the same or
nearby Char, mainland,
short distances, Urban
areas

Homes of other family
members elevated roads,
embankments, Mosques,
Schools, Nearby villages on
mainland

Other Chars, local
headquarters (different
district), Urban areas

* Bangladesh is facing a major threat from riverbank erosion. This situation is
even more worrying for people living in Char areas.

* Local adaptation strategies vary depending on the severity of the erosion, but
they are neither efficient nor capable of mitigating losses and improving the lives

of the affected people.

* Migration was typically a forced choice rather than a voluntary adaptation

strategy.

« It is, therefore, important to prioritize riverbank erosion adaptation strategies,
and to support the affected people to minimize the risks and ensure that people are
less vulnerable and more resilient in erosion-prone areas of Bangladesh.
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1. INTRODUCTION

Natural disaster is one of the major causes of deaths in
developing countries [1]. Recently, massive flood has
ravaged in the northeastern part of Bangladesh, mainly in
Sylhet division. This study attempts to explore whether
there is increased rate of infectious diseases after the
flood.

2. OBJECTIVE

This study aims to explore the nexus between recent
flood and causing of infectious diseases in Sylhet,
Bangladesh.

Figure 1. Flooding in Sylhet, Bangladesh

3. METHODOLOGY

This study has conducted both qualitative and
quantitative analysis. All districts of Sylhet division were
included in the study area. Quantitative data was
obtained from MIS, Directorate General of Health
Service. Qualitative data were collected through
telephone interviews with several Upazila Health &
Family Planning Officers (UHFPOs).

4. FINDINGS

Flood causes water contamination resulting in
epidemics of water-borne diseases. The flooding of
Sylhet division has damaged more than 12,000 tube
wells. As a result, people are consuming contaminated
drinking water and suffering from diarrheal disease.

The study revealed that people in Sylhet division are
mostly affected with watery diarrhea and the main cause
of diarrhea is viral infection. According to qualitative
interviews, rotavirus is the common type of organism in
most of the diarrheal cases in Sylhet.

W
Habiganj 427 M Post-flood
Moulvibazar 462 cases
Sunamgan; 477 M Pre-flood
cases
0 1000

Figure 2. Comparison of incident of diarrheal cases, pre-
flood (March 16-May 16, 2022) and post-flood (May 19-
July19, 2022)

It was observed that the incidence of diarrheal disease
after flood is more than double before flood in two
districts of Sylhet (Moulvibazar and Habiganj) (Figure 2).
On the contrary, in two other districts (Sylhet and
Sunamganj), the number of cases are increasing after
flood but the number is comparatively lower than pre-
flood situation (Figure2). There is no study as to why the
number of diarrheal cases was higher before pre-flood
situation. But from qualitative interviews with UHFPOs
it was revealed that the post-flood cases were lower due
to steps taken by the authority during flood such as
distribution of water purification tablet, implementation
of water treatment plant, and medical campaign.

From qualitative interviews, it was found that before
the flood most of the patients at Upazila Health Complex
came with the symptoms of fever, pneumonia, cough, TB,
and diarrhea. However, after the flood the patients with
diarrhea, skin diseases and fever increased significantly.

5. CONCLUSIONS

This study has quantified the impact of recent flood on
infectious diseases in Sylhet, Bangladesh, using a mixed
method approach. Results suggest that floods can
increase the prevalence of infectious diseases mainly
diarrhea due to consuming contaminated drinking water
in the study areas. However, from the incidents of two
districts (Sylhet and Sunamganj), it can be concluded
that infectious diseases can be reduced with proper
precautions taken by the authority. Thus, this should be a
policy consideration in future.
REFERENCES
[1] Claude de Ville de Goyet, Ricardo Zapata Marti, and
Claudio Osorio, Natural Disaster Mitigation and Relief,
Disease Control Priorities in Development Countries,
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. Introduction
Introduction

Recently, massive flood has ravaged in the northeastern 8

Natural disaster is one of the major causes of deaths part of Bangladesh, mainly in Sylhet division ! i’
in developing countries X

72% area of Sylhet division went under water and

water level was 74 cm above the danger level in :

S j district

Flood, the most frequent and devastating natural unamgan distric }

disasters worldwide Previous studies reported that the most common type y
of iliness post flood is diarrhea i

It causes several infectious diseases which are mostly water No scientific study regarding the nexus between o [
borne and vector borne infectious diseases and recent flood :

This study attempts to explore whether there is
increased rate of infectious diseases after the flood

Objectives of the study

1 ) To identify cause and effect relation between flood and et

infectious diseases (epidemiological triad)

o
4
I

2 ) Toidentify the abundance of micro-organism (bacteria, ; L ) W

virus etc) after flood (disease theory) £ My N

Agenl  — LR i

3 ) To compare the incidence of diarrheal disease before o
and after flood Figure: Epidemiological triad Flooding in Sylhet, Bangladesh



Methodology

Comparison of incident of diarrheal cases in Sylhet division,
Bangladesh
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Key Findings

More than 12000 tube wells are damaged

People are consuming contaminated drinking water

and suffering from diarrheal disease

Mostly affected with watery diarrhea

Rota virus is the common type of organism in most

of the diarrheal cases

Steps taken during flood

-

Figure 1. Flood affected areas
with contaminated drinking water

Types of patient at Upazila Health Complexes in

Sylhet division

* Fever
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e Diarrhea
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CONCLUSION

Limitations of Study
Time constraint 0 Umn:tﬂ%;s of e Data unavailability
Floods can increase the prevalence of infectious diseases mainly Otner infectous ot
diarrhea in affected areas. Other diseases such as fever and skin available
diseases also rise significantly during flood.

Claude de Ville de Goyet, Ricardo Zapata Marti, and Claudio Osorio,
Natural Disaster Mitigation and Relief, Disease Control Priorities in
Development Countries, 2nd ed. Oxford University press, New York,

Infectious diseases can be reduced with proper . . . " .
precautions taken by authority. Thus, this should Suk, J.E., et al., Natural disasters and infectious disease in Europe: a

be a policy consideration in future literature review to identify cascading risk pathways. European
journal of public health, 2020. 30(5): p. 928-935

Hashizume, M., et al., Factors determining vulnerability to diarrhea
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INTRODUCTION: The purpose of this
research is to determine how utilities smart cities
services might help blind people in India become
more included in society. Technologies have
been used by smart cities in a number of areas to
enhance the provision of public services,
respond to citizen needs, and track the use of
natural resources. Smart Cities projects, which
aim to improve citizens' quality of life overall,
have already improved how blind people engage
with urban areas, services, and other blind
people in mobilization for blind.

OBJECTIVES: To include blind people in the
benefits of smart cities, we first suggested the
concept of an inclusive smart city, which uses
smart city technologies to improve the urban
experience for persons with disabilities while
removing accessibility hurdles in urban areas.

RESEARCH METHODOLOGY: To
accomplish this, we started using a multi-
instrument approach to gather data from various
stakeholders, including people with disabilities,
professionals who work with people with
disabilities, including blinds, accessibility-
related experts, and policymakers. Our goal was
to understand the challenges that people with
disabilities face when they are moving around
the city, the solutions they use to address
unforeseen issues, and how they interact with
others.

FINDINGS & DISCUSSION: With the
Inclusive Smart City's vision in mind, we
proposed some tools to assist practitioners and
researchers working on the creation of digital
urban assistive technologies: a list of
specifications, a  political  structure, an
implementation/operation ~ methodology, a
business model, a conceptual model, and a
system architecture. By interacting with
inclusive smart items that are present in urban
environments, persons with disabilities are able

to learn more about their surroundings,
according to the conceptual model we presented.
This information enables them to navigate and
experience cities in novel ways. In inclusive
smart cities, inclusive smart objects offer user-
adapted information and services to persons with
disabilities while putting an emphasis on the
people's skills rather than their disabilities.

CONCLUSION: Users in a simulated circuit
were given location-based information and
services about the object linked to each code
when they read it. The participants gave the
Urban Assist application positive feedback and
acknowledged the value of the resources and
features it offered, which gave them a creative
interface to explore the urban area in a fresh,
safe, and efficient manner. In conclusion, this
new technology has the potential to enhance the
independence and autonomy of those with
disabilities in urban settings as well as give them
the tools they need to be active members of
society.
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Introduction

¢ The purpose of this research is to determine how utilities smart cities services might
help blind people in India become more included in society.

¢ Technologies have been used by smart cities in a number of areas to enhance the
provision of public services, respond to citizen needs, and track the use of natural
resources. |.e: Educational Implications

e Smart Cities projects, which aim to improve citizens' quality of life overall, have alre
improved how blind people engage with urban areas,Educational services, and o;
blind people in mobilization for blind.

Objectives

To include blind people in the benefits of smart cities, we first suggested the concept of an
inclusive smart city, which uses smart city technologies to improve the urban experience for
persons with disabilities while removing accessibility hurdles in urban areas

¢ To review what kind of utilities of smart cities services for blind persons in india.

¢ To study educational implications are need for upliftment and quality of life for blind
persons in india.

¢ FINDINGS & DISCUSSION:

e With the Inclusive Smart City's vision in mind, we proposed some tools to
assist practitioners and researchers working on the creation of digital urban
assistive technologies: a list of specifications, a political structure, an
implementation/operation methodology, a business model, a conceptual
model, and a system architecture.

Research Methodology

+ To accomplish this, we started using a multi-instrument approach to gather
data from various stakeholders, including people with disabilities, professionals
who work with people with disabilities, including blinds, accessibility-related
experts, and policymakers.

» Our goal was to understand the challenges that people with disabilities face
when they are moving around the city, the solutions they use to address
unforeseen issues, and how they interact with others.

¢ By interacting with inclusive smart items that are present in urban environments, persons

with disabilities are able to learn more about their surroundings, according to the
conceptual model we presented. This information enables them to navigate and experience
cities in novel ways.

In inclusive smart cities, inclusive smart objects offer user-adapted information and
services to persons with disabilities while putting an emphasis on the people's skills rather
than their disabilities.




CONCLUSION:

Users in a simulated circuit were given location-based information and services about the
object linked to each code when they read it.

The participants gave the Urban Assist application positive feedback and acknowledged the
value of the resources and features it offered, which gave them a creative interface to explore
the urban area in a fresh, safe, and efficient manner.

In conclusion, this new technology has the potential to enhance the independence a
autonomy of those with disabilities in urban settings as well as give them the tools they n
to be active members of society.
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BACKGROUND

Over the past few decades, the automotive market in
Bangladesh has become a thriving sector in the light
engineering industry with ever-growing demand for auto
parts. Currently Dholaikhal is the largest informal market
of end-of-life auto-parts within the country, where over
4,000-5,000 shops have emerged over the years, with
30,000-40,000 staff employed [1].

, >N L g -
Figure 1: A sixty-year old man breaking a gearbox; he has
been employed in this industry for 30+ years.

Large percentage comprises of metal components,
notably steel, iron, and aluminum. Annually, Dholaikhal
deals with thousands of tons of these metallic parts, and a
significant amount of the metal scraps produced here act
as a resource for other industries. This has established a
network of exchanges where the by-products of one
industry have become the raw resources for another
through secondary processing.

RATIONALE

Although Bangladesh has made recent development
towards manufacturing domestically-made auto-parts,
there are no notable national initiatives to efficiently
utilize the recycling sector of the end-of-life vehicles
(ELV) and improve secondary metal processing.
Therefore, this study unravels the inherence of Dholaikhal
in Bangladesh’s automobile industry, evaluating the
potential of metal recyclability and reusability within.

METHODOLOGY

Extensive field surveys and material flow analysis
(MFA) have uncovered the patterns of in-use stocks and
flows of the metals on five segments of a vehicle.

RESULTS

Annually, 63,910 tons of steel and iron parts and scrap
enter Dholaikhal, with an output of 48,052 tons. The
corresponding number for aluminum is 56,600 tons and
30,382 tons, respectively. Roughly 8,465 tons of steel
and/or iron and 7,235 tons of aluminum scrap are recycled
every year.

Figure 2: Material flow analysis of steel and/or iron in
Dholaikhal system boundary, FY2020-2021

Figure 3: Collection of steel and/or iron and aluminum
scrap from within and outside Dholaikhal system
boundary, FY2020-2021

CONCLUSION

With the nation’s recent initiative towards
manufacturing auto-parts, institutionalizing Dholaikhal
can provide a feedstock of secondary metal resources in
the industry. However, such an initiative must have a
carefully planned systemic framework through practical
reforms in institutional values to induce a sustainable
transition to a formal sector.
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_ CURRENT STATISTICS ON END OF LIFE VEHICLE (ELV)

Globally vehicle ownership: 1.32 billion vehicles (2016)
o Expected to reach 2.4 billion by 2050, thus the generation of ELVs and their constituent scrap is also
expected to increase.

IMPORTANCE OF END-OF-LIFE VEHICLES AS A
SECONDARY METAL RESOURCE

& Global generation of ELVs is 40 million cars annually
Resources Depletion Secor}dlary E\r}dhqf IL'fe
are scarce of metals ead enicles Q‘ 80% of an ELV can be recycled: Significant contribution to the modern approach to a
resources (ELVs) & circular economy.

¥ Resource Decoupling From an ELV, we can obtain: =7 | T1%of fertous metals
v Sustainable and

ecologically

beneficial % 7% of non-ferrous metals

v tantinng ' ] '
<

I DHOLAIKHAL AS A METAL RECYCLING CENTRE

g RELEVANCE OF RESEARCH ON ELV IN BANGLADESH
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=17 L ¥
= Dholaikhal is a thriving It has been the pioneer Dholaikhal is the largest Annually, thousands of
hotspot of an in the country since the market for this light tons of metal is
engineering industry within

automobile 1960s in terms of recycled at Dholaikhal,
q 8 e Bangladesh. Over 4,000~ .

marketplace and metal importing, refurbishing, 5lggogshops have emerged collected from both

1.12 million registered vehicles (BRTA, 2018) 10-12% increase in demand per year Dearth of research and development in recycll_ng center with a reprocessing, anq over the years, with 30,000- within and outside

1.85 times compared to 2010 developing economies, Bangladesh being one in wide range of recycling automobile 40,000 staff employed and sources
particular. stakeholders [EENTS marketing about 200 types
of machinery.
Secondary resource use
from ELVs
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I DHOLAIKHAL AS A TERRITORIAL AGGLOMERATION
RESEARCH OBJECTIVES

Agglomeration: Tendency of businesses and
industries to cluster in close geographic
proximity, e.g. Silicon Valley California

Li

@ To investigate, assess and quantify the in-use stocks and flows of steel and/or iron

Territorial (ferrous metals) and aluminum of automobile parts in Dholaikhal, and

Agglomeration

To assess the significance of Dholaikhal as an agglomeration and investigate its
importance in metal recycling, reuse, and remanufacturing.

3

Consists of loose networks of independent
economic agents in the same or related

market segments in a restrictive geographic
Tocality

MATERIAL FLOW ANALYSIS

USING DYNAMIC MFA:

This study attempted to uncover the patterns of in-
use stocks and flows of metals in automobile parts
at Dholaikhal.

We calculated metal inputs via automobile parts,
both through imports and domestic extractions.

In-use stocks for FY2020-2021 were determined by
using mass-balance after quantifying the output
flows.

M ETH o D 0 Lo GY The metal waste flows, and its current recyclability

has also been calculated.

Conceptual Framework of Dholaikhal system boundary, FY2020-2021

S

” :
1o CONCEPTUAL FRAMEWORK OF DHOLAIKHAL Number of Stakeholders Interviewed
7
Number of different stakeholders in Dholaikhal 15
The system boundary of the i 3 = Importers
of 2 major Stakeholder Type Number
1 subsystem that deals with: Importers 557 ’ = Parts distributors
Input of imported vehicle parts, Parts distributors 1555 — = ELV disassemblers
Input of domestically extracted vehicle parts, ELV disassemblers 10
Distribution to consumers, and Scrap collector and seller 29 = Sg‘r‘gf collector and
Sending unusable parts to recycling 22
z subsystem that deals with: Type of vehicular parts dealt by each stakeholder
Collection of ELV metallic parts from Dholaikhal Stakeholder Type Bod| Engine = Gearbox Starter and Alternator = Suspension and Steering
Collection of ELV metallic parts from outside sources, Im[.on'ers 4 3 4 4
Disassembling ELV parts to smaller recyclable pieces Parts distributors s | 5 | 3 | 4 [ 5
(scrap), ELV disassemblers 3
Metal-wise segregation of parts, and Conceptual Framework of Dholaikhal system boundary, FY2020-2021 Scrap collector and seller 7

Distribution of scrap metal

- p



_ TYPES OF METALS AND VEHICLE SEGMENTS CONSIDERED

THE STUDY FOCUSED ON PARTS MADE OF STEEL AND/OR IRON AND ALUMINUM:
= These metals constitute 75% of a whole vehicle,
= Only these metals are actively recycled within the system boundary of Dholaikhal

‘ 1500 CC vehicle: ~ 2,150 kg (80-85% is metallic)

SEGMENTS BEING FOCUSED ON:

These five segments comprise of #3-93%

g of the metal content in a vehicle, of which:
% = Steel and/or iron comprises of 59-62%

= Aluminum comprises of 35-36%

Body Engine Gearbox Starter and Alternator  Suspension and Steering

Composition of iron and/or steel and aluminum in the automobile segments
RESULTS AND DISCUSSION
870829 550.0 345.0 172.5 Survey
| Engine [T 199.0 720 80.0 Survey
| Geahox [NV} 400 20.0 200 Survey
851140, 851150 23 13.4 26 Dean etal. (1976)

SIS BT 870880, 870894 475.0 300.0 166.5 Survey -
- 12853 7504 4416 -

Flow of steel and/or iron and aluminum input collected by parts distributors in FY2020-2021

[sowce [ steelandforironio) _____________JAuminm(o) __
Flow of steel and/or iron and aluminum entering Dholaikhal through import in FY2020-2021 _

32,538 33,682
Part Units Steel and/or iron (tons) Aluminum (tons) Imported 17,909 12,316
Body 31,736 10949 5475 1615 1,024
Engine 61,904 4952 6954 3% e
Gearbox 89,797 1,796 1,796
Suspension/Steering 25,833 7,750 4,301 26%
Starter/Alternator 54,506 730 144 e
Total 263,776 26,177 18,670
T 63% d
=ELVParts = Imported Parts = Local Market Parts =ELVParts = Imported Parts = Local Market Parts

- Annual steel and/or iron collection Annual aluminum collection

SCRAP AND RE-USE DATA MATERIAL FLOW ANALYSIS OF STEEL AND/OR IRON

Scrap (tons)

9,000 8,522

8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

7,299

4943

4,075

l .

Steel/lron Aluminum

3,580

=Total =FromDK = Outside DK
Flow of input of steel and/or iron and aluminum scrap from within and outside Dholaikhal in FY2020-2021

Amount of steel and/or iron and aluminum components re-used in Dholaikhal, FY2020-2021

58 64



MATERIAL FLOW ANALYSIS OF ALUMINUM

RECOMMENDATION AND
CONCLUSION

RECOMMENDATION AND CONCLUSION

Further scope of research beyond  Automobile Industry Development Policy Potential of future symbiotic exchanges
Dholaikhal 2021 generated from agglomerative tendencies

________ i el THANKS!

Any questions?

No financial support or legislation Formalization with careful Dholaikhal: An ideal case study for

focusing solely on regulating the scrap assessment with a systemic all developing nations with similar
generated from automobiles in framework flourishing industry.
Dholaikhal -

y— . S
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1. INTRODUCTION

Since Providencia stuartii (P. stuartii) is frequently
being reported worldwide for its ascending occurrence,
high antimicrobial resistance pattern, infection rate as
well as mortality rates, it has become a matter of
concern especially in case of immune-compromised
and burn patients[1]. Inadvertency toward this
infectious opportunistic pathogen in Bangladesh,
roused the importance and concernment to investigate
about this pathogen.

2. MATERIALS AND METHODS

In this study, 18 samples of wound swab were
collected from 18 burn patients admitted in Sheikh
Hasina National Institute of Burn and Plastic Surgery,
Dhaka, Bangladesh. 4 potential isolates identified as P.
stuartii through biochemical tests and molecular
approach were subjected to several phenotypic tests
including  Antibiogram. Following that, one
carbapenem resistant and one carbapenem sensitive
isolate were subjected to whole genome sequencing
and analysis,

3. RESULTS:

The occurrence of P. stuartii was found to be
22.22% (4 within 18 samples/isolates) and all the 4
isolates of P. stuartii were proved to be multidrug
resistant (MDR). One isolate showed resistance to all
the 22 antibiotics tested including carbapenems. 3 out
of 4 isolates were predicted to be producing
carbapenamase and also all the isolates showed strong
biofilm forming capability. The isolates showed
greater sensitivity in 0.1M metal solutions of Cu and
Zn. The whole genome analysis revealed the antibiotic
resistance genes, pathogenicity, virulence factors
genes (VFGs) and metabolic pathways. Also, blanpwm-
1, a metallo beta lactamase gene was predicted to be
the responsible agent behind complete resistance to

carbapenems which was explicable through the
antibiogram, gene specific PCR and whole genome
analysis.

Figure 1: Genome map of an MDR P.stuartii reported
in this study.

4. CONCLUSION:

This particular study constituted a pioneer report of
occurrence of P. stuartii in burn patients in the
perspective of Bangladesh and its pathogenicity along
with antimicrobial resistance pattern through
conventional laboratory experiments and comparative
whole genome analysis. In order to determine the
magnitude of this potential threat all over the country
rather than a particular hospital, a widespread and
extensive study is required along with further research
and investigation about the virulence, pathogenicity
and antimicrobial resistance pattern of P. stuartii.
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[1] J. Liu, R. Wang, and M. Fang, “Clinical and drug
resistance characteristics of Providencia stuartii
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Introduction
Whole genome and pathogenicity analysis of

. . . . P Providencia stuartii is gram negative rod shaped bacteria commonly found in soil,
MUItldrUg'ReS|Stant Prowdenc:a stuartii |solated water and sewage. It is an opportunistic pathogen seen in patients with severe

from burn patients: The emergence of b’aNDM-I burns or long term indwelling urinary catheters.

conferring complete resistance to Carbapenems
Why Providencia stuartii?
- Most common Providencia species causing human infections.
-Opportunistic pathogen and can frequently cause nosocomial infection.
-Ascensive incidence in burn patients causing severe infections worldwide.
Presenter: correspond to: -Mortality rate can be around maximum 30% according to several reports.
-Mortality rate in patients having bloodstream infections is around 6-33%.
-High antimicrobial resistance pattern.

MS Thesis Student Associate Professor -Invasive property allows migration to several organs and cause endocarditis, peritonitis, pericarditis,
meningitis etc.

Spencer Mark Mondol Dr. Md. Mizanur Rahaman

Department of Microbiology, Department of Microbiology, -No whole genome sequencing report has been published yet from Bangladesh.
University of Dhaka. University of Dhaka.
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- Quality Checking by FastQC

- Trimming the sequence by Trimmomatic

- Genome Assembly using SPADES

Wh o) I e - Genome Annotation by PROKKA and RAST Server

- Identification by Kmer Finder, Kbase Server and
NCBI BLAST

G e n 0 m e - Genome mapping and visualization with Proksee

(Previously CGView Server)

Seq u e n ce - Pathogenecity detection by Pathogen Finder Tool
- Virulence Factors Determination by VFDB ,
Virulence Finder and Victors database
- Antimicrobial Resistance Genes Investigation by
ResFinder, AMRFinder, CARD and finding

Workflow contd.

Analysis
Pi pel i ne Correlation with the data of Antibiogram

- Plasmid Assembly by PlasmidSPADES
- Plasmid annotation by Prokka
- Plasmid mapping for AMR genes by Proksee




Identification:
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Results

Presumptive Identification
(Microscopy, Culture Based and Biochemical analysis)

i)Providencia stuartii
(62,63,71,88)

i) P:
(Others, 11 isolates)

aer

9

Antibiogram of Four Isolates

Presumptive Identification
(Microscopy, Culture Based and Biochemical analysis)

Culture Based:

| e

Cetrlmlie

Microscopy and Biochemical Analy5|s:

Cetrimide Cetrimide

KIA

Microscopy 1

Gelatin hydrolysis Oxidase test Catalase test Microscopy 2 8

Molecular Approach For Identification

ARDRA

16S rRNA gene Amplification

Tolerance Assay (TD
Test)

Tolerance Assay was carried out to
investigate the ability of the test isolates
to tolerate carbapenem and retain their
viability.

Isolate ID | Tolerance Result

62 Low Tolerance in Doripenem

71 Low Tolerance in Imipenem

88 Moderate Tolerance in
Meropenem and Low Tolerance in
Imipenem




Biofilm Assay and Modified Hodge Test Metal Sensitivity Test

Modified Hodge Test Biofilm Assay
Three (62,63,88) among the four test All of the isolates were revealed to be strong All the isolates showed re?'Stance .'n
isolates showed positive result in MHT biofilm former. 0.01M Iron ,Copper and Zinc solution.

They showed greater sensitivity in 0.1M
Copper and Zinc solution than of 0.05M
solution. All the isolates showed
resistance to 0.01M, 0.05M and 0.1M

indicating the production of
carbapenamase.
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Genome Mapping (Isolate no. 71)
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Summary

-Occurance of P. stuartii in the total 18 wound samples collected from burn patients was 22.22%.

-All of the 4 isolates were multidrug resistant and one of those were resistant in all the
antibiotics tested including carbapenems.

-Tolerance in carbapenems of carbapenem sensitive isolates indicates to a potentiality of
approaching toward complete resistance.

-Strong biofilm forming capability aids in the resistance mechanism to antibiotics.

-Sensitivity in metals like Cu and Zn indicates that metal nanoparticles could become an
indispensible viable therapeutic option for treating drug resistant infections.

-Whole genome analysis reveals many virulence genes which play role in the pathogenicity of P.
stuartii .

-Comparative whole genome analysis of carbapenem resistant and carbapenem sensitive
isolates revealed the significant differences in antimicrobial resistance pattern.

-blaNDM-1 was found to be responsible in conferring complete resistance to carbapenems. As
Pstuartii has intrinsic resistance to colistin, the carbapenems are considered to be the last
line of antibiotics. So, complete resistance to carbapenems is surely an alarming concern.



Conclusion and Future Aspects

* This particular study constituted a primer report on the occurrence

of P. stuartii in burn patients in the perspective of Bangladesh and
its pathogenicity along with antimicrobial resistance pattern
through conventional laboratory experiments and comparative
whole genome analysis. Complete resistance to carbapenems of this
organism through the emergence of blayg,,.,, is indicative toward
an alarming situation as carbapenems are considered to be the last
line antibiotic to combat this pathogen.

In order to determine the magnitude of this potential threat all
over the country rather than a particular hospital, a widespread and
extensive study is required along with further research and
investigation about the virulence, pathogenicity and antimicrobial
resistance pattern of P. stuartii.
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1. ABSTRACT

The present investigation is an attempt to study of
ecological Biodiversity in dudhia of Darjeeling district.
Ecology enriches our world and is crucial for human
wellbeing and prosperity. It provides new knowledge of
the independence between people and nurture that is vital
for protection of our Environment, maintaining clean air
and water and sustaining biodiversity in a changing
climate. Ecology provides the essential basis for nature
conservation. Investigator were used to collect the data
primary and secondary source and interactive to local
people’s. To find out the Ecological Biodiversity of an
area that concert ration of Water pollution, forest
degradation, landslide, land use, human settlements and
plants and animals. So, maintaining a mosaic of habitats
ensure the survival of a rich variety of species.

2. BACGROUND

The surveyed area Dudhia is located on the outskirts of
Siliguri along the meandering Balason River. Situated at
an elevation of about 300m above the sea level. It is
extended between 26°47° N and 88°18’ E. The river
Balason descends at this site through the interlocking
spurs in the north and takes the braided pattern. Dudhia is
surrounded by some of the best tea gardens of the area
such as Longview Tea Garden, Gyabari Tea Garden,
Panighatha Tea Graden. The climate of Dudhia resembles
to those of tarai region of the district. During summer it is
hot and humid and during winter it is cool and cold. It also
experience heavy rainfall during monsoon which also
sparks widespread flooding in the village. Soil here is less
fertile due to this agriculture is quite difficult to close
densely forest ecology, flora and fauna, like sal,paccasaj,
Chilaum, Maina, Simul, Gamari, Harra, Barrah, Amla etc.
Moist land is mainly occupied by Lampati, Mandam, Toon,
Champ, Pamsaj , Malagiri, Gokul, Tejpat, Angare etc. all
plants, animals and micro-organism (Biotic components)
in the area functioning together with all of the non-living
physical (abiotic) factors at the environment. The forest
ecosystem is very important in dudhia. But recently
human interference in this area, human secttlements,
deforestation, established of army camp, picnic spot. etc
and also effect of climate change, Air Pollution,

3. OBJECTIVES
Evaluate the present scenario and ecological biodiversity

of Dudhia. e identify the flora and fauna of an area.
correlate the growth of population with the ecological
biodiversity of Dudhia. <To identify the ecological
changes. <To identify the physical, environmental and
climatic condition of the area. ~ *To identify problem
and challenges faced by people of Dudhia.

4. METHODOLOGY

Field observation was conducted in order to examine
natural vegetation, soil, climate, flora and fauna etc.
Purposive sampling methods were used for the selection
of key informant like were required. Relevant journal,
article, book etc.

3. CONCLUSIONS

The area has slowly become polluted due to human
activities The dudhia region was systematically cleared
for settlements and tea plantations. Immediate attention
must be paid to control for the degradation of these natural
environment.
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Study Area

® The surveyed area Dudhia is located on the outskirts of Siliguri along the
meandering Balason River.

@ Situated at an elevation of about 300m above the sea level.

@ Tt is extended between 26°47° N and 88°18’ E.

© The river Balason descends at this site through the interlocking spurs in the
north and takes the braided pattern.

® Dudhia is surrounded by some of the best tea gardens of the area such as
Longview Tea Garden, Gyabari Tea Garden, Panighatha Tea Garden.

e

Objectives

@ Evaluate the present scenario and ecological biodiversity of Dudhia.
© Identify the flora and fauna of an area.

@ Correlate the growth of population with the ecological biodiversity of
Dudhia .

@ To identify the ecological changes.
© To identify the physical, environmental and climatic condition of the area.
© To identify problem and challenges faced by people of Dudhia.

Introduction

® The Word ‘biodiversity’ has been coined from ‘biological diversity’ for the
first time by Walter G. Rosen in 1985.

@ 1t came into force after the formulation of the United Nations Convention
on Biological Diversity during the United Nations Conference on
Environment and Development at Rio de Janeiro in June 1992

® It is the variation in ecosystems found in a region or the variation in
ecosystems over the whole planet.

® Ecological diversity includes variation in both terrestrial and aquatic
ecosystems.

Concept of ecological place about Dudhia:

© The origin can be traced back to the days of ‘land’s grab’ movement of
1967 during the regime of United Front Government at West Bengal.

@ Spaces were forcibly occupied by landless people.

® Dhudia is one of such village. Its original name was Jamadar Bhitta (Faloda
Tea Estate)

® The colour of this this jhora was as white as dhudh (milk) and so when the
immigrants settle here, they coined name Dudhia.

Methodology

@ Both primary and secondary source of data have been used for study.
Primary data

@ collected through survey, interview and field observation.
Sampling technique

® Purposive sampling
Secondary data

© Relevant journal, article, book etc.



Physical Characteristics (Climate/ Weather Report) :

© Dudhia experiences warm and temperate climate with annual range of
temperature of 13 degree centigrade and the mean annual temperature is
34.33 degree centigrade.
Relief Features:

© Dudhia valley is located on the banks of river Balason at an altitude of
about 290mtr above sea level.

Forest and ecological system

@ Forest ecology is basically the scientific study of the interrelated pattern,
processes, flora, fauna and ecosystem in forest. The management of dudhia

forest consists of all plants,

animals and micro-organism (Biotic

components) in the area functioning together with all of the non-living
physical (abiotic) factors at the environment. The forest ecosystem is very
important in dudhia.

Deforestation | Agricultural |Overpopulati | Drainage
on system
Factors (i) Barren Land |(i)Destruction |(i)Exploitation | 1)Aquatic
Affecting 5 of of land resources
(i) ;“;gﬁ th‘; wildlife (ii)Environme |Degradation
tEe Séi}l, © (ii)Lead to|ntal Srl()) S./i%;;dny and
(iii)Alter desertification |pollution (iif) Water
wildlife (iii) Hunting | oj1ytion
habitats (iii)Soil (iv)Overconsu (Destruction
(iv)Loss  of | degradation |mption of fresh water,
biodiversity (v)Constructio | aquifer recharge
(7) Global n of building areas)
g .
and climate and houses Climate change
change and extinction
disrupting Fishing for food
the cycle of
condensatio
n and

evaporation

Soil:

® Dudhia valley consist of coarse and silty soil which are not much fertile

because it is acidic in nature.

Natural Vegetation:
® Trees like Sal, Panisaj, Simul, Gamari, Khair, Shisso, Champ, Chilauni are

found here.

Human interference
Biodiversity:

® Humans impact the physical environment in many ways: overpopulation,
pollution, burning fossil fuels, and deforestation. Dudhia is a buzz with
activity during the winter months as it is one of the most popular picnic
spot for the locals including people from Siliguri and the nearby regions.
This have triggered climate change, soil erosion, poor air quality, and
undrinkable water.

Problems

@ Lack of Proper Educational Institution.

© Deforestation

@ Poor Economic Condition.
@ Absence of clean drinking water.

@ Infertile Soil.

® Lack of local transport and communication

© Climate Change.
@ Loss of Biodiversity

on the ecological



Suggestions

© Hospitals or Health Centres should be build in order to get proper medical
facilities or proper treatment.

@ Soil fertility can be improved by incorporating cover crops that add organic
matter to the soil structure and promote a healthy fertile soil.

©® Home water treatment capability through the use of filters, solar
disinfection to make drinking water clean and safe.

© Transport and Communication can be easier if more local vehicles (Auto,
Public Buses) is added.

© More trees should be planted which also helps in purifying the air, attract
wildlife and birds, prevent soil erosion, clean the water and add grace and
beauty to our home.

Conclusion:

® The area has slowly become polluted due to human activities.
© The gun firing of SSB (Sashastra Seema Bal) also adds pollution to the air.

© The dudhia region was systematically cleared for settlements and tea
plantations. Immediate attention must be paid to control for the degradation
of these natural environment.

@ Save the natural biodiversity.



APPENDIX

1. Field Study
Field
Climate change and green recovery 5
Disaster and infectious disease 7
Ecology and environmental impact
of human public health 11
Remote sensing and GIS 5
Structural and geotechnical
engineering for human safety 4
Transportation and human mobility 2

34

2. Nationality

Nationality
Bangladeshi 26
Nepalese 1
Taiwan 1
Chinese 1
Japan 3
Indian 2
34
3. Affiliation
Affiliation

University of Dhaka 13

North South University 12

The University of Tokyo 6

others 3

34

4. Prefix

Mr 12

MS 21

others 1

34

Field and study

£

= Climate change and green recovery
= Disaster and infectious disease

Ecology and environment impact of human public health
= Remote sensing and GIS

= Structural and geotechnical engineering for human safety

30
25
20
15
10

Nationality

m Bangladeshi ®Nepalese = Taiwan ®Chinese ®Japan ®Indian

Affiliation

= University of Dhaka = North South University

The University of Tokyo = others
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