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Know Your Noise

TR

) = 160

130

PEAK SOUND PRESSURE
140 dB (A) ELV

137 dB (A) Upper EAV
135 dB (A) Lower EAV

130 dB (A) Threshold of pain

iy
|

EXPOSURE VALUES
87 dB (A) ELV

85 dB (A) Upper EAV
80 dB (A) Lower EAV

[ L

Key:

EAV= Exposure Action Value
ELV= Exposure Limit Value
dB(A)= "A" weighted deciveis
(to replicate human hearing)
dB(C)- ‘C' peak weighted decibels
for peak sound pressure

Decibel levels dB (A)

@: THREG (@9) |

Rocket Launch

Shotgun blast

Fighter jet launch
Fireworks

Live Rock Band
Jack Hammer

Riveter

Chain saw
Handheld drill
Sander
Welder

Heavy Traffic/
Noisy restaurant

Toilet flushing/
Vacuum cleaner

Normal conversation
Quiet Office

Light rain
Whisper

Rusting Leaves

Healthy normal
hearing threshold
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Upazila Based Spatial Distribution of Malaria Cases in Bangladesh 2022
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3 https://www.un.org/en/climatechange/science/climate-issues/land

*oifrETs, ARt Sfves
*TAIEETS , SAfc Sfmes

o e et 2oze | &> [



IR (215

RETH GG TR 7 | QAT @lfs 3o PG svvs (e, Imwesiat 2033) & PR 3 q¥
SRITH ST CEH | AT 0 TRF FAIGHT U8 GPRAR W BIfRAT 70 ISR b0 fawtae @R 4wy
TAWS FACS (A | IRFCACH @F© (Net) T G 3.00 (S0 GF I TS AWy TAMCTT G (LT 77 |
ARFCAT I TJIRE TS S0 =q@ AR FR Sl #AfRme Z07 #11tvz | @ o wAre!, fa-afesa/
fRigTReeT gl ARG IR S SR (OO RPN G I &R s 000 @RFF I ITR | IS F
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Tefs R W gJIM* Striving for clean Air (Air pollution on Public Health in South Asia) *ita=elt
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Y00b AT FIFFIL FAFBHTE e 7fe geee ferane 90 (oocd IET R FRRIcTs =12 qE @eIw s
fRegg s ¥R e vad e e eieees st | [y 9y kY e ot ey IRmEs fofee wa
TR, - PawR ¢, Pamso , 97 ez GT&a (O3), AFER TR FHRE (S02), TREGEH TR THRE (NO2),
PR TCAHLT (CO) | Gvd M FAGTR.¢ (F N G T ITCHC HIODPEE NG Bl T, (T GF SATH e
S PR BT TRIGR TR MG AT A I T 0S4 NN #IRANMRS 20 *RACH SSFRCRR 597 2
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T T -
Organ System Disease
Brain Stroke, dementia, Parkinson’s disease
Eye Conjunctivitis, dry eye disease, blepharitis, cataracts
Heart Ischemic heart disease, hypertension, congestive heart failure, arrhythmias
Lung Chronic obstructive pulmonary disease, asthma, lung cancer, chronic laryngitis,
acute and chronic bronchitis
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Organ System Disease
Liver Hepatic steatosis, hepatocellular carcinoma
Pancreas Type 1 and 2 diabetes
Gastrointestinal Gastric cancer, colorectal cancer, inflammatory bowel disease, Crohn’s disease,
appendicitis
Urogenital Bladder cancer, kidney cancer, prostate hyperplasia
Joints Rheumatic diseases
Bone Osteoporosis, fractures
Nose Allergic rhinitis
Skin Atopic skin disease, skin aging, urticaria, dermographism, seborrhea, acne
I e R et
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World Day to Combat Desertification and Drought:
Global to Local Context

Dr. Md. Sohrab Ali*

Drought is “a period of abnormally dry weather long enough to cause a serious hydrological
imbalance” (IPCC, 2012). It is an exceptional lack of water compared with normal conditions. The
direct and indirect impacts of drought across society, economy and ecosystems are often difficult
to quantify. Vulnerabilities of the food, water and energy nexus are exposed by drought, and can
spill over into a social vulnerability, stability and conflict nexus. Drought impacts are intensifying
as the world moves toward being 2°C warmer. When not adequately managed, drought is one of
the drivers of desertification and land degradation, increasing fragility of ecosystems and social
instability, especially in rural communities.

The land is life that needs due care as it provides all supports to the lives on earth. But land is often
affected by natural as well as anthropogenic causes. Desertification, land degradation, and drought
(DLDD) are interlinked and they affect ecosystem productivity. Around 23% of the land is no longer
productive globally. Up to 40 % of the planet’s land is degraded, which directly affects half of
humanity, and threatens roughly half of global GDP (US$ 44 trillion). If it continues through 2050,
the report projects additional degradation of an area almost the size of South America. Nation’s
current pledge to restore 1 billion degraded hectares by 2030 requires US$ 1.6 trillion this decade
(Global Land Outlook 2).

Between 1900 and 2019, droughts impacted 2.7 billion people in the world and caused 11.7
million deaths. Currently, forecasts estimate that by 2050 droughts may affect over three-quarters
of the world’s population. Recent droughts point to a precarious future for the world. Food and
water shortages, as well as wildfires caused by the severe drought, have all intensified in recent
years.” Drought puts livelihoods and ecosystems at risk and, in extreme cases, can trigger famine,
displacement and conflict. So, everyone needs to know that DLDD directly affect their daily lives
and that everyone’s daily actions can either contribute to or help fight DLDD.

“Desertification and Drought Day” was officially declared by the UN General Assembly as “World
Day to Combat Desertification and Drought” in 1997. Since then the UN Convention to Combat
Desertification (UNCCD) has been observed the Day (17 June) worldwide with the objectives: (1) to
promote public awareness of the issue, (2) to let people know that desertification and drought can
be effectively tackled, that solutions are possible, and that key tools to this aim lay in strengthened
community participation and cooperation at all levels and (3) to strengthen implementation of

*Director, Department of Environment
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the UNCCD in those countries experiencing serious drought and/or desertification, particularly
in Africa. Drought, with a focus on early action to prevent disastrous outcomes, the UNCCD
secretariat declared the theme of 2022 Desertification and Drought Day “Rising up from drought
together”. In 2022, the global observance of the event took place in Madrid, Spain.

Making everyone resilient to drought is a core mandate of the UNCCD. To help address this
challenge, it established the Drought Initiative in 2018 that focuses on: (1) setting up drought
preparedness systems, particularly national drought plans, (2) working together at the regional
level to reduce drought vulnerability and risk, (3) providing a toolbox that stakeholders can use to
boost the drought resilience of both people and ecosystems. An Intergovernmental Working Group
(IWG) on Drought was established in September 2019. It was set up to develop effective policy
and implementation measures for addressing drought impacts in the context of the UNCCD.
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Land Degradation and Droughts in Bangladesh: A Brief Overview

Droughts of historical significance occurred in Bangladesh

Year Location Damage

1791 Jessore district Affected Jessore district, prices had risen to two and three

times of their usual levels.

1865 Dhaka Proceeded famine

1866 Bogra Severe drought; rice production was hit hard; price went up

three times its normal level.

1872 Sundarbans With deficient rainfall, crops suffered to a great extent.

1874 Bogra Extremely low rainfall, much greater crop failure.

1951 Northwest Bangladesh Severe drought substantially reduced rice production.

1973 Northern Bangladesh One of the severest in the present century; is responsible for

the 1974 famine in northern Bangladesh.

Thakurgaon of northwest

Bangladesh

1975 Bangladesh Affected 47% of the entire country; suffered about 53% of the
population.

1978- Bangladesh Severe drought; widespread damage to crops; reduce rice

1979 production by about 2 million tons; directly affected about
42% of the cultivated land and 44% of the population.

1981 Bangladesh Severe drought; adversely affected crop production.

1982 Bangladesh Caused a total loss of rice production amounting to about
53,000 tons.

1989 Naogaon, Nawabganij, Dried up most of the rivers of NW Bangladesh; dust syndrome

Nilphamari and occurred for a prolonged period due to drying up the soil.

1995 and jute.

1994- North-west Bangladesh Persistent drought; caused immense damage to crops like rice

Source: Statistical Year Book 2017

Land Degradation (LD) and drought are universal phenomena and a major ecological issue which

signifies the temporary or permanent deterioration in the productive capacity of the land. Realizing

the urgency to deal with land degradation and drought, Bangladesh signed and ratified the UNCCD

in 1994 and 1996 respectively. Department of Environment (DoE) is responsible forimplementation

of the convention on behalf of the Government. To this end, DoE developed draft National
Action Plan (NAP) in 2005. Later, aligning with UNCCD 10-Year Strategic Plan, the government
adopted updated National Action Program (NAP) for Combating Desertification, Land Degradation

and Drought for 2015-2024 aiming to secure healthy environment for the present and future
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generations. It also set voluntary targets for achieving land degradation neutrality by 2030 aligning
with SDG 15 target 15.3. Under “Establishing National Land use and Land Degradation Profile
towards mainstreaming SLM practices in sector policies” project, a study has been conducted to
upgrade the NAP 2015-2024 aligning with UNCCD 2018-2030 strategic framework as “National
Roadmap for Combating Land Degradation” for the period of 2021-2041. The prime goal of
the study is to highlight on LD and Land use distribution of Bangladesh demonstrating practical
solutions through an action plan to address and overcome issues of DLDD.

No matter where we live, the consequences of DLDD concern us because 99% of the calories
every human being needs for a healthy life still come from the land and land that is healthy and
resilient is the first point of defense against disasters such as droughts and flash floods, which
are becoming more frequent, long and severe. So, a drought management plan is essential that
prioritizes prevention and preparedness and is rooted in a green recovery rather than a reactive
and crisis-based. Ensure access to related information, make drought management tools so that
drought-prone areas become more resilient. Assist communities to identify, earmark, and restore
degrading dryland ecosystems so at-risk communities can adapt to future droughts and reduce
their impacts.
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Implementation Challenges of Kigali Amendment

Md. Ziaul Haque*

Bangladesh has made significant progress in implementing its hydrochlorofluorocarbons (HCFCs)
Phase-out Management Plan (HPMP) and is now heading towards the implementation of the
Kigali Amendment to the Montreal Protocol. The Kigali Amendment to the Montreal Protocol on
Substances that Deplete the Ozone Layer, which came into force on January 1, 2019, aims to
reduce the production and consumption of non-ODS (non-Ozone Depleting Substances) powerful
greenhouse gases, HCFC and thereby limiting global warming. The HPMP was developed in
line with the Montreal Protocol’s requirements to phase out the consumption of HCFCs, which
are ODS - harmful to the ozone layer and contribute also to global warming. Under the HPMP,
Bangladesh has already phased out the 100% consumption of HCFC-141b by 2015 and 35% of
HCFC-22 by 2022 from its baseline consumption, and the government is expecting to phase-out
about 58% of HCFC-22 by 2023. The country has established quota system for HCFC imports
and has implemented regulations to control the import and consumption of HCFCs. To meet the
Montreal Protocol compliance target, the government is implementing an investment project
with the technical assistance from UNDP under HPMP Stge-Il. Through refrigerant conversion
(R-290 and R-32), the country will promote energy efficient and environment friendly technology
and reduce greenhouse gas (GHG) emissions. The target of the conversion project is to phase
out of 17.09 Ozone Depleting Potential (ODP) tons (around 1.73 million CO2-eq tons) from 5 air
conditioning and 1 chiller manufacturing enterprises by the end of 2024.

Bangladesh is now preparing to implement the Kigali Amendment, which aims to phase down
the consumption of hydrofluorocarbons (HFCs)-high global warming potential greenhouse gases,
some of which are 4,000 times more potent than carbon dioxide. Kigali Amendment could avoid
up to 0.4 degrees Celsius temperature increase by the end of the century. The country will soon
develop its Kigali Implementation Plan (KIP) outlining the steps and timelines for phasing down
HFCs in Bangladesh in line with Kigali Amendment to the Montreal Protocol.

To support the implementation of the KIP, Bangladesh is receiving technical and financial assistance
from international organizations and bilateral agencies. Bangladesh has received financial support
from Montreal Protocol Multilateral Fund (MLF) and Canada to implement enabling activities
(EA) for the implementation of Kigali Amendment. Canada provided bilateral support for the
ratification and early implementation of the Kigali Amendment on the phase-down of HFCs. Under
EA Bangladesh has already ratified Kigali Amendment on 08 June 2020 and enacted a SRO to
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control import, export and consumption of HFCs. Bangladesh has already established licensing
system for import of HFCs, and new HS codes for different HFCs are included in the custom’s tariff.

The government of Bangladesh decided to convert their domestic refrigeration, air conditioning
(AC) and chillers manufacturing industries to R-600a, R-290/R32 and R-32, respectively. Current
market penetration of such products is still relatively low, but it is expected that the demand will
increase rapidly in the future. Technicians that handle these types of AC-refrigeration equipment
have been trained by various training programmes. The training has also contained component
of policy sensitization being carried out by the Department of Environment (DoE). These
trainings were critical to start forming an initial basis of qualified technicians that can support the
deployment of the new products converted by the HPMP. It also offered valuable lessons learned
to the National Ozone Unit (NOU) in terms of understanding the new technological needs for these
types of products, how to properly and safely install and maintain flammable-based equipment,
necessary actions that can increase the life cycle of the products and to maintain the intended
energy efficiency performance. These lessons learned are expected to be applied in future capacity
building activities under the KIP implementation.

Earlier Bangladesh undertook a conversion project which converted HFC-134a to isobutane as
refrigerant in manufacturing household refrigerator and of reciprocating compressor of HFC-134a
to energy efficient compressor (isobutane) in Walton Hi-Tech Industries Limited. This funding
was provided by the MLF. This was the first HFC phase-down investment project in support of
the Kigali Amendment, assisting Bangladesh Walton Hitech Industries Limited, to convert the
refrigerant used by this domestic refrigerator manufacturing facility from HFC-134a to isobutane
(R-600a), including the conversion of its compressor manufacturing facility. Walton has an installed
capacity of 3 million units of domestic refrigerators and 4 million compressors. UNDP provided the
technical support to the project, which started in January 2018 and was operationally completed
in December 2019. The conversion has successfully phased-out 197.30 metric tons of HFC-134a
at Walton, with additional reduction of 33.30 metric tons of HFC-134a per annum in the servicing
sector as an additional early phase-down commitment from the Government of Bangladesh. In
terms of accumulated direct emissions, following the Intergovernmental panel on Climate Change
(IPCC) Methodology, the conversion from HFC-134a to HC-600a at Walton would avoid the
direct emission of around 08 million tons of CO2-equivalent of HFC-134a from 2020 to 2050. A
complementary K-CEP project also supported the development of improved design of the fixed-
speed compressors to increase the energy efficiency performance of domestic refrigerators. The re-
design of refrigerator and the compressor has resulted in10% to 30% energy savings from baseline
induction-based compressors. As result, based on the minimum increased energy efficiency of
10%, the new refrigerators are estimated to avoid the indirect emissions of, at least 350.26 billion
tons of CO2-equivalent from 2020 to 2050.
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It is essential for Bangladesh to have a comprehensive HFC phase-down plan or Kigali HFC
Implementation Plan (KIP) to meet the Kigali Amendment’s obligations. The 90% Executive
Committee (ExCom) in July 2022 approved for Bangladesh a total of around USD 2.33 miillion (USD
2,332,405) for the preparation of KIP for which UNDP is the lead implementing agency and UNEP
will be the cooperating agency. The preparation of Bangladesh's KIP Stage | aims to assist the
country to carry out a nation-wide survey of HFC consumption in the manufacturing and servicing
sectors with analysis of the data to understand the current use, and to estimate the future trends
of HFCs consumption by substance and by sector as well as to obtain information on HFC related
policies and country’s challenges in the phase-down of HFCs in relevant sectors. UNDP will carry
out the necessary surveys, data collection and consultation and validation by relevant stakeholders.
Information obtained from the survey will be used to develop the overarching national strategy
for the phase-down of HFCs as well as a plan of action for Stage | of KIP to address the freeze
target and the 10% reduction target in HFC consumption by 2024 and 2029 respectively. The
overarching strategy of the KIP will build on the achievements of the Enabling Activities for HFC
Phase-down project, which aimed to assist the country to meet its initial obligations under the KA
and the infrastructures that have been built from HPMP taking into account additional intervention
needed for phasing down of HFCs. Recently a proposal submitted by Cuba for the adjustment to
the Montreal Protocol to make the selection of baseline years for HFCs for Article 5 due to be
considered at 35™" Meeting of the Parties (MOP) to the Montreal Protocol be held this year. The
main reason for this proposal is to consider the reality that during COVID-19 pandemic there
was economic contraction and reduced imports of refrigerant gases compared with pre-pandemic
years. So, it is important for Bangladesh as well in order to set the appropriate baseline taking into
account pre-pandemic HFC consumption.

The Kigali Amendment presents challenges for developing countries, including Bangladesh, as they
may face economic and technological obstacles that prevent them from transitioning to alternative
technologies and refrigerants. Bangladesh mayalso face challenges in terms of financing and capacity
building to support the transition to low-global warming potential alternatives. Implementing the
HPMP and the KIP simultaneously in developing countries can be a challenging task. However, it is
crucial to ensure a smooth and efficient transition to alternative technologies and refrigerants that
have a lower impact on the environment.

Some key challenges for the implementation of KIP as follows:

° Most of the servicing sector is highly informal, resulting in little capacity and knowledge
of ozone and climate-friendly technologies and servicing practices, thus creating a major
barrier to the adoption of such technologies.
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° Lack of awareness by the end-users (consumers) on ozone and climate-friendly
Refrigeration and Air Conditioning (RAC) technologies has been a barrier to the uptake
of environmentally friendly refrigerants and energy-efficient RAC equipment.

o There is a need for strengthening institutional frameworks between the NOUs and other
relevant government agencies and stakeholders for improving the implementation of
Montreal Protocol related policies and regulations. Furthermore, new stakeholders and
partnerships need to be fostered to achieve synergies of Montreal Protocol obligations
with climate change and energy efficiency goals.

° Geographic positioning and sharing of porous borders make monitoring and prevention
of illegal ODS trade challenging.

° Challenges in advancing trade controls through digitalization of ODS/HFC licensing and
guota systems due to limited connectivity in the country or lack of adequate capacities.

° Challenges in promoting equal opportunities for men and women in the industry.

° During the COVID-19 pandemic, economic conditions in Bangladesh was affected to
various extents leading to reductions in HFC consumption during the baseline years
(2020-2022). However, consumption of HFCs is potentially increasing due to businesses
resuming post-pandemic and economic growth in the region. It is essential to closely
monitor the growth of HFC consumption to ensure the freeze obligation in 2024 while
maintaining economic growth.

° The main challenges in implementing both plans are the lack of financial and technical
resources. These can make it difficult to carry out the necessaryresearch and development
required for identifying and adopting the most suitable alternatives to HCFCs and HFCs.

° Another challenge is limited capacity to enforce regulations and standards, which can
affect the effectiveness of the HPMP and KIP.

° The private sector may have limited knowledge and awareness of the issues related to
ozone depletion and climate change, which can hinder their ability to adopt alternative
technologies and refrigerants.

To address these challenges, it is important for Bangladesh to receive adequate support from
international organizations and developed countries. This can take the form of financial and
technical assistance, capacity building, and training programs to help develop the necessary
skills and knowledge required to implement the HPMP and KIP effectively. Additionally, efforts
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should be made to raise awareness among stakeholders, including the private sector, about the
importance of adopting alternative technologies and refrigerants. Overall implementation of
the HPMP and KIP simultaneously in developing countries requires a concerted effort from all
stakeholders. By providing the necessary support and resources, it is possible to achieve a smooth
and efficient transition to alternative technologies and refrigerants that have positive impacts on
the environment and contribute to a sustainable future.

Sources:

1.  https:/www.unido.org/sites/default/files/2019-05/HCFC_Phase-out_and_Kigali_
Amendment_Implementation_ %28July_2018%29.pdf

2.  https:/www.undp.org/content/undp/en/home/librarypage/environment-energy/low-
global-warming-potential-refrigerants-in-developing-countries.html

3. https:/www.researchgate.net/publication/343773671_The_challenges_of_
transitioning_to_low-global-warming_potential_alternative_refrigerants_in_developing_
countries

4,  https:/www.igsd.org/wp-content/uploads/2018/09/IGSD-HPMP-KIP-Workshop-
Report-2018.pdf

5.  https:/ozone.unep.org/kigali-amendment-implementation-begins

6.  https:/www.nrdc.org/bio/sameer-kwatra/implementing-kigali-amendment-key-issues-
india

7. http:/www.multilateralfund.org/91/Agenda%20item%207%20a%20iii%20
UNDP/1/9114.pdf

8. UNEP/OzL.Pro/ExCom/90/40
9.  UNEP/OzL.ProWG.1/45/7
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Bangladesh is now
POPs Pesticide Dichlorodiphenyltrichloroethane FREE!!

Farid Ahmed*

Background

In 1985 the Government of
Bangladesh, through the Asian
Development Bank  (ADB)
financed project implemented by
the World Health Organization
(WHO), imported around 500
tonnes of the notoriously toxic
and currently illegal pesticide
Dichlorodiphenyltrichloroethane
(DDT), and stored in Chattogram
Government  Medical  Sub-
depot (MSD). The stockpile has

*Director, Department of Environment
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remained there since, where due to
the adverse effect of a humid tropical
climate on DDT molecular stability the
stock has become severely degraded
and largely obsolete. In addition, after
1991 the area was exposed to several
events of heavy rainfall and floods
that exacerbated greatly the problem
by flushing DDT into the surrounding
environment. DDT persists in soil, water
and bio-accumulates in organisms
through the food chain. Eventual
consumption by humans has toxic and
likely carcinogenic effects. Bangladesh
has one of the highest population densities of any country in the world and the port city of Chattogram
is the second largest city of Bangladesh. DDT stockpile was in the centre of the city. People living in
slums surrounding the depot until recently will very likely have been exposed to DDT. The stockpile
poses a very high risk to human health and ecosystem function. The increased frequency of flooding

in the area driven by climate change makes action to prevent further release very urgent.

The Disposal of DDT

The DDT disposal is a complex and highly technical operation that took considerable expertise
: 1

and planning and was the first of its kind
in Bangladesh. This involved evacuating
premises where the DDT waste was
stored, packing the waste by employing
an international technical team, obtaining
approval from countries through which the
waste shipment crossed ports, and finally
executing the shipment of the packed waste
through a waste facility in France.

During the initial phase, several queries were made to verify the existence of additional stockpile
of obsolete Persistent Organic Pollutants
or POPs pesticides. A reassessment of
the existence of other obsolete pesticide
stockpiles in Bangladesh was carried out with
the support of the Department of Agricultural
Extension (DAE) and Plant Protection Wing
(PPW) of DAE and Public Health Department

verified that the MSD contains the last
remaining stockpile of DDT.
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FAO then procured safeguarding, packaging and
disposal services. This procurement was done through
international bidding of services and selection was
made in compliance with GEF standards and ensuring
that the selected company had certified experience of
safeguarding and destruction of POPs pesticides in an
environmentally sound manner.

The appointed contractor, in close cooperation with the Department of Environment and FAO,
prepared an Environmental Management Plan (EMP) that specified all the measures that was put in
place to protect people and the environment during the clean-up. This included barriers and early
warning systems and was put in place as soon as the operation was confirmed. It also specified
the Personal Protection Equipment (PPE) for the workers and measures for protecting local people
during operations.

An Environmental and Social Impact Assessment (ESIA) was carried out for the safeguarding,
packaging, transportation and environmentally sound disposal activities, based on the FAO
Environmental and Social Management guidelines, including disclosure requirements. The ESIA
was prepared and submitted by the Disposal Service Contractor.
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Alternative offices and storage facilities for DGHS staff who had been stationed at the MSD was
identified. The need for them to be evacuated during operations was due in part to the health

hazard of DDT airborne dust release, making it necessary to relocate the staff and storage to
alternative office space duration of the operations. In addition, medical and other goods that are
also on site were moved to alternative storage space for the duration.
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Establishing a hazardous waste (HW) manifest system for the mobilization of the DDT waste.
In Bangladesh there is currently no HW manifest system for keeping track of the generation,
transportation, storage and disposal of hazardous waste. The establishment of this system for
project purposes allowed piloting an HW manifest system for hazardous waste in general.

An exhaustive classroom and on-field training covering all the aspects of the safeguarding,
repackaging, and storing and transport operation was held for staff from DoE, Chattogram Fire
Service, Chattogram Metropolitan Police and Civil Surgeon. The training was particularly important
as it is envisaged to involve staff hired from the local population.
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Safeguarding of the entire DDT stockpile of the Chattogram MSD storage facility was then
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carried-out in phases considering the available space for storing repackaged DDT, other necessary
resources and human capacity. Sixteen workers were hired by the disposal company and trained
on the packaging process. The workers were closely supervised the technical team of the disposal
company who took over the disposal operations in MSD.

Prior to the beginning of the DDT shipment process, 14 countries had to give their permission for
the ship carrying the waste to transit through their territorial waters. France being one of only a
handful of countries that has the capacity to dispose of DDT safely and having the provision to
allow the import of hazardous waste from other countries according to international guidelines
(Stockholm Convention) was selected for the destruction of the DDT. Countries that received
notifications letters are:

Wrold Environment Day 2023 | 111 _



Sl. Department/Division/Ministry Country

1 General Directorate Of Environmental Impact Assessment, Permit And Audit; | Turkey

Import and Export Permits Unit

2 Environment Pollution Control and Chemical Management Division, Ministry | Sri Lanka

of Mahaweli Development and Environment

3 Environmental Policy Division, Ministry of Sustainability and the Environment | Singapore

Department of Environment, Ministry of Energy, Science, Technology, | Malaysia

Environment and Climate Change

5 International Cooperation Department, Waste Management Regulatory | Egypt

Agency (WMRA), Ministry of Environment (MOE)

6 Environment and Resources Authority (ERA), MALTA

7 Department for Waste Management, Ministry of Environment, Land and Sea | Italy

8 Ministry Of Agriculture And Environment Affairs Spain

9 Department of Wastes, Agéncia Portuguesa do Ambiente Portugal

10 Département de I'Environnement, Ministére de I'Energie, des Mines et de | Morocco
'Environnement

11 Environment Agency, TFS National Service United

Kingdom

12 ILT/Handhavingsbeleid/EVOA en Besluiten vergunningverlening, Inspectie | The

Leefomgeving en Transport, Ministerie van Infrastructuur en Milieu Netherlands

13 Interregionale Verpakkingscommissie (IVC), Commission interrégionale | Belgium
de I'Emballage (CIE), Interregionale Verpackungskommission (IVC-CIE),

Interregional Packaging Commission (IVC-CIE)

14 Ubereinkommen Woérlitzer Platz 1, Umweltbundesamt Anlaufstelle Basler Germany

The DDT shipment took place in 3 phases to France. The final weight of DDT being shipped off
stood at 526 tons. A closing workshop was formally organized to conclude field operations of
DDT. In this workshop, all relevant government institutions, non-governmental organizations and
workers are recognized for their contribution. The Ministry of Environment Forest and Climate
Change held a press briefing on 8 January 2022 where the country was declared DDT free.

Currently, characterizing of the site post-operations is being done through an assessment that
has been outsourced to a technical team from leading academic institution that has expertise and
experience of working with pesticide analysis. Samples have been taken from inside each storage
building including wipe tests on the walls; soil sampling outside the buildings, inside and outside
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the storage facility have been taken for the analysis. Surface water and groundwater quality testing
is also being conducted. A detailed characterization of the site post-operations has already been
presented to FAO.

Disposal of DDT from Bangladesh

The Department of Environment, Ministry of Environment, Forest & Climate Change, Government
of Bangladesh has successfully completed a complex international operation in disposing
Dichlorodiphenyltrichloroethane (DDT) in an environmentally manner under Pesticide Risk
Reduction in Bangladesh Project with financial assistance from Global Environment Facility and
technical assistance from FAO . What is thought to be the world’s largest remaining stockpile of the

now-banned pesticide DDT, left in Chattogram city for 37 years, has finally been removed.

Shipment 1 Shipment 2 Shipment 3
Date October 30, 2022 November 17, 2022 December 10, 2022
No. of Containers 6 11 7
No. of Bigbhags 240 440 216
Quantity (tonnes) Gross- 138.5 Gross- 255.1 Gross- 153.6
Net-133.2 Net-244.1 Net-148.2

Pesticide Risk Reduction in Bangladesh project

The development objective of the project is increased food security through the elimination of
POPs pesticides stockpiles and the implementation of safe alternatives for food preservation and
agricultural practices. The project’s objective is to reduce risk to human and animal health and the
environment from stockpiles of POPs and other obsolete pesticides and from ongoing excessive
use of new POPs and other highly hazardous pesticides. More specifically the project aims to
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reduce the risk to human and animal health, and the environment through the environmentally
sound elimination of 526 tons of POPs pesticides including DDT.

The Department of Environment (DoE) under the Ministry of Environment, Forest and Climate
Change (MoEFCC) became the lead government executing and coordinating agency for this project.
In light of this, DoE has played the overall leading role in the execution of project activities as well
as the overall coordination and monitoring at national level.

The project is built around four components. The first component addresses the disposal of legacy
stockpiles of POPs. The second component aims to strengthen governance and enforcement with
respect to pesticide laws and regulations. The third component will work to create alternatives for
pesticide usage. The forth component will focus on building awareness and communication.
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Building A Resilient Future: Establishing A National Mechanism
for Loss & Damage in Bangladesh

Md. Mahmud Hossain*

Introduction

Loss and damage (L&D) refer to the adverse consequences and impacts of the inability to cope
with or adapt to climate change effects. It includes both tangible and intangible losses experienced
by individuals, communities, and countries due to climate-related events like extreme weather
as well as slow-onset events. L&D goes beyond what can be addressed through adaptation
measures, leading to irreversible damages, loss of lives, livelihoods, ecosystems, cultural heritage,
and infrastructure. It represents the lasting impacts of climate change that necessitate additional
attention and support beyond traditional mitigation and adaptation efforts.

The issue of loss and damage gained significant attention under the United Nations Framework
Convention on Climate Change (UNFCCC) at COP13 in 2007. In 2013, the Warsaw International
Mechanism for Loss and Damage ! associated with Climate Change Impacts was established to
address the issue of loss and damage in the most vulnerable countries and communities. The
mechanism aims to enhance knowledge and understanding of loss and damage, strengthen
cooperation and coordination, and enhance the availability of financial and technical support for
addressing loss and damage.

The COP27 achieved a breakthrough agreement on funding arrangements for addressing loss
and damage caused by climate change, specifically targeting vulnerable developing countries.
A transitional committee was established to provide recommendations on operationalizing
the funding arrangements. The funding arrangements for addressing loss and damage will
open opportunities for vulnerable countries like Bangladesh. By effectively utilizing the funds,
Bangladesh can strengthen its capacity to mitigate and manage climate impacts, protect vulnerable
populations, and promote sustainable development. The funding presents a crucial opportunity
to enhance resilience, implement targeted initiatives, and improve adaptive measures. Prioritizing
strategic allocation will ensure a maximum positive impact on vulnerable communities, facilitating
Bangladesh’s journey toward a sustainable and resilient future.

Climate Change Vulnerability in Bangladesh

Bangladesh is one of the countries most vulnerable to climate change impacts, with frequent natural
disasters, including floods, cyclones, storm surges, and landslides. These events cause significant
damage to infrastructure, agriculture, and livelihoods, and they also pose a significant threat to

1 https://unfccc.int/files/meetings/bonn_nov_2017/in-session/application/pdf/cp23_auv_i7.pdf

*Deputy Director, Department of Environment
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human lives. The loss and damage caused by climate change impacts have been estimated to cost
the country around 2% of its GDP each year.

According to IPCC’s Sixth Assessment Report 2 (AR6), Bangladesh faces the following vulnerabilities
due to climate change:

e Almost 26 million people are currently exposed to very high salinity in shallow groundwater
in coastal Bangladesh.

e Many low-lying coastal aquifers are contaminated with increased salinity due to land-use
change, rising sea levels, reduced stream flows, and increased storm surge inundation.

¢ Indo-Gangetic Basin reveals that sustainable groundwater supplies are constrained more by
extensive contamination (e.g., arsenic, salinity) than depletion.

e Between 2012 and 2050, the freshwater river area is expected to decrease from 40.8% to
17.1% in the southwest coastal zone of Bangladesh.

e The agricultural sector is most likely to face significant yield reduction in the future due to
climate variability.

e In 2017, floods affected 220,000 ha of nearly ready-to-be-harvested summer paddy crops,
resulting in a 30% year-on-year increase in paddy prices.

Bangladesh is highly vulnerable to both slow-onset and extreme weather events, which can cause
significant loss and damage. Slow-onset disasters are events that develop over an extended period,
such as sea-level rise, salinity intrusion, and desertification. Extreme weather events, such as
cyclones, floods, landslides, and droughts, occur suddenly or with little warning.
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Figure 1: Slow-onset events and extreme weather events (source: UNFCCC, 2018)
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Slow-onset events profoundly impact Bangladesh’s economy, infrastructure, and livelihoods. For
example, sea-level rise and salinity intrusion are causing widespread damage to coastal ecosystems,
reducing the availability of freshwater resources, and impacting agricultural productivity. Moreover,
desertification is reducing agricultural productivity and increasing the risk of food insecurity.
Extreme weather events, such as cyclones, floods, landslides, and droughts, also significantly
threaten Bangladesh. These events cause widespread damage to infrastructure, agriculture,
and livelihoods and significantly threaten human lives. The loss and damage caused by extreme
weather events require immediate action to address affected communities’ emergency response
and recovery needs. This includes the provision of emergency shelters, food, water, and medical
assistance, as well as restoring damaged infrastructure and diversifying livelihoods.

Harnessing Strength in Adversity: A National Mechanism to Address Loss and Damage in
Bangladesh

Bangladesh, a climate-vulnerable country, urgently needs to develop a comprehensive national
mechanism to address the loss and damage issues raised by climate change. An outline of the key
elements of such a mechanism, including institutional arrangements and funding sources, along
with a possible action plan, could be as follows:

A. Institutional Arrangements:
A well-defined institutional arrangement is essential to address loss and damage in Bangladesh
effectively. The following stakeholders will have designated roles:

e Ministry of Environment, Forest and Climate Change (MoEFCC): The ministry could lead the
overall coordination and policy development related to loss and damage. It will ensure the
integration of loss and damage considerations into national climate change adaptation and
mitigation plans.

e Ministry of Disaster Management and Relief (MoDM&R): This ministry could focus on
disaster risk reduction, emergency response, and recovery measures to mitigate loss and
damage. It will collaborate with relevant stakeholders to ensure a coordinated and effective
approach.

e Department of Environment (DoE): The department could play a vital role in assessing and
monitoring climate-related loss and damage, including conducting vulnerability assessments,
impact studies, and data collection. It will provide technical expertise and support in
implementing the mechanism.

e Department of Disaster Management (DDM): This department could work closely with the
Ministry of Disaster Management and Relief to enhance disaster preparedness, early warning
systems, and capacity-building efforts. It will contribute to risk assessment and management
strategies.
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e Academia: Academic institutions can contribute to research, knowledge generation, and
capacity-building initiatives related to loss and damage. They will provide evidence-based
insights and support the development of innovative solutions.

e Non-Governmental Organizations (NGOs): NGOs can actively engage in on-the-ground
activities, including community outreach, capacity-building, and implementation of
adaptation and resilience measures. They will ensure the inclusion of marginalized and
vulnerable communities.

B. Funding Arrangements:
Sustainable financing is critical to address loss and damage effectively. Bangladesh will identify
funding arrangements from both international climate finance and national sources.

e International Climate Finance: Bangladesh will tap into international climate funds, such as
the Green Climate Fund (GCF), or other financial sources that will be dedicated to addressing
Loss & Damage in vulnerable countries. The government will actively engage in international
climate negotiations to advocate for increased financial assistance for loss and damage.

e National Fund: Bangladesh can establish a dedicated national fund to finance loss and damage
interventions. If not, Bangladesh Climate Change Trust Fund (BCCTF) could also support
addressing loss and damage. The government will allocate a portion of its national budget
to this fund, ensuring a sustainable and predictable funding source. Additionally, innovative
financing mechanisms, such as climate risk insurance and public-private partnerships, may
be explored to supplement the national fund.

Developing a national mechanism for addressing loss and damage in Bangladesh requires
a collaborative effort involving key stakeholders. By establishing well-defined institutional
arrangements and securing funding from international climate finance and national sources,
Bangladesh can enhance its resilience to climate change impacts and effectively address loss and
damage, ensuring a sustainable future for its citizens.

C. Preparing a National Action Plan for Loss and Damage

Given the severity of the impacts of climate change on Bangladesh, it is critical to formulate a
National Action Plan for Loss and Damage to address the country’s vulnerabilities and mitigate
the impacts of future events. The plan will provide a framework for identifying and addressing
the most pressing challenges. It will also help prioritize actions based on their potential to reduce
risks and losses. Moreover, it will align with the country’s national development priorities, National
Adaptation Plan (NAP) 2023-2050, Mujib Climate Prosperity Plan (MCPP) 2022-2041, and its
commitment to the Sustainable Development Goals (SDGs).
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Formulating a National Action Plan for Loss and Damage will enable Bangladesh to access
international climate finance to support the implementation of the plan. International climate
finance can provide additional resources to support the country’s efforts to address loss and damage,
including financing for early warning systems, climate-resilient infrastructure, and livelihood
diversification. The plan will help prioritize actions and mobilize resources to mitigate the risks and
losses associated with climate change impacts while supporting the country’s national development
priorities and its commitment to the Sustainable Development Goals. To work toward formulating
a National Action Plan for Loss and Damage, the following actions could be undertaken:

e Conduct a Comprehensive Assessment: The assessment should include an analysis of climate
change impacts, risks, and potential damages in different sectors and regions of Bangladesh.
This could involve gathering information from a range of sources, such as climate models,
historical data, stakeholder consultations, and scientific research. The assessment should
also consider social, economic, and environmental factors that may influence vulnerability
and the potential for loss and damage.

e |dentify Priority Areas: Once the assessment is complete, priority areas should be identified
based on the severity of the impacts, the level of vulnerability, and the potential for loss and
damage. This could involve ranking sectors or regions according to their priority for action.
The prioritization process should be transparent, inclusive, and based on scientific evidence
and stakeholder feedback.

e Develop Goals and Objectives: Goals and objectives should be developed based on the
identified priority areas. These goals and objectives should be aligned with Bangladesh’s
national development priorities and the SDGs. They should also be specific, measurable,
achievable, relevant, and time-bound (SMART).

e Develop a Strategy: The strategy should outline the actions that will be taken to achieve the
goals and objectives, the actors responsible for implementing these actions, the resources
required, and the timelines for implementation. The strategy should also consider any
institutional and policy frameworks needed to implement the plan. The strategy should be
based on a comprehensive and participatory process involving stakeholders from different
sectors and regions.

e Mobilize Resources: The resources needed to implement the National Action Plan for
Loss and Damage should be mobilized from different sources. This could include domestic
resources, international climate finance, and other funding sources. The mobilization of
resources should be based on a comprehensive and transparent process that considers the
priorities and needs of different sectors and regions.

e Establish a Monitoring and Evaluation System: A monitoring and evaluation system should be
established to track progress and ensure that the National Action Plan for Loss and Damage
achieves its objectives. The system should include indicators for measuring progress, regular
reporting mechanisms, and periodic reviews to adjust the plan as necessary.
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e Ensure Stakeholder Engagement: Stakeholders from different sectors and regions should be
engaged in developing and implementing the National Action Plan for Loss and Damage. This
will help to ensure that the plan is responsive to the needs and concerns of all stakeholders
and that it is inclusive and participatory.

Developing a National Action Plan for Loss and Damage in Bangladesh will require a comprehensive
and participatory approach that engages stakeholders from different sectors and regions. The plan
should be based on a transparent and evidence-based process that considers the social, economic,
and environmental factors that may influence vulnerability and potential loss and damage.

D. Preparing a National Strategy and Action Plan for Climate-Displaced Population

The National Strategy and Action Plan for the climate-displaced population in Bangladesh is crucial
for addressing the challenges and impacts of climate change-induced displacement. It provides
a comprehensive framework for identifying, protecting, and supporting the rights and needs of
those who are forced to relocate due to climate-related factors. This strategy and action plan play
a vital role in ensuring the well-being, safety, and resilience of climate-displaced populations in
Bangladesh, promoting sustainable development, and fostering adaptation measures to mitigate
future displacements.

Developing a National Strategy and Action Plan for a climate-displaced population requires a
systematic and inclusive approach. The following steps can be taken to move forward in developing
such a plan:

e Assessment and Research: Conduct a comprehensive assessment to understand the scope
and magnitude of climate-induced displacement in Bangladesh. This includes analyzing
climate change projections, vulnerable regions, and the socioeconomic impact on affected
communities.

e Stakeholder Engagement: Engage with various stakeholders, including government agencies,
NGOs, local communities, and experts, to gather diverse perspectives and ensure inclusive
decision-making. Seek input from climate-displaced populations themselves to understand
their specific needs and challenges.

e Legal and Policy Framework: Review existing laws, policies, and international frameworks
related to climate-induced displacement. Identify gaps and develop new policies or amend
existing ones to provide the affected populations with legal protection, rights, and support
mechanisms.

e Capacity Building: Enhance the capacity of relevant government departments, NGOs, and
local authorities to address the unique challenges posed by climate-induced displacement.
This includes training on disaster risk reduction, climate adaptation, relocation strategies,
livelihood support, and social protection.
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e Data Collection and Monitoring: Establish a robust data collection system to monitor and
track climate-induced displacement. This includes developing indicators, data collection
methods, and reporting mechanisms to assess the effectiveness of the strategy and action
plan.

e Resilient Infrastructure and Land Use Planning: Integrate climate resilience considerations
into infrastructure development and land use planning. This involves identifying safe and
suitable relocation sites, implementing sustainable infrastructure projects, and ensuring
access to essential services and resources for climate-displaced populations.

e Livelihood and Social Support: Develop programs and initiatives to support climate-displaced
populations’ livelihoods and socio-economic well-being. This can include vocational training,
job placement assistance, social safety nets, and access to basic services such as education
and healthcare.

e International Cooperation: Engage with international partners, organizations, and initiatives
focused on climate-induced displacement to exchange knowledge, share best practices, and
seek financial and technical support for implementing the strategy and action plan.

e Awareness and Advocacy: Conduct public awareness campaigns to educate the broader
population about climate-induced displacement and the importance of addressing the needs
of affected communities. Advocate for policy changes, funding, and resources to support the
strategy and action plan implementation.

e RegularReview and Adaptation: Continuously monitor, evaluate, and review the effectiveness
of the strategy and action plan. Adapt and update the plan based on changing climate
conditions, emerging challenges, and lessons learned from implementation.

By following these steps, Bangladesh can develop a comprehensive and effective National Strategy
and Action Plan for the climate-displaced population, ensuring the protection, rights, and well-
being of those affected by climate change-induced displacement.

Conclusion

Bangladesh needs to establish a comprehensive national mechanism to address the loss and damage
caused by climate change. The mechanism should include well-defined institutional arrangements
involving the role of key stakeholders. Developing a national mechanism for loss and damage in
Bangladesh will enhance the country’s resilience to climate change impacts by effectively addressing
and managing the loss and damage caused by extreme weather events as well as slow-onset events.
Also, the mechanism will target improved response and recovery by ensuring a coordinated and
efficient approach to assist and support affected communities promptly. Additionally, it aims to
provide financial support through appropriate mechanisms to fund the recovery and rehabilitation
efforts. By establishing a robust national mechanism, Bangladesh aims to minimize the adverse
effects of climate change and build a more sustainable and secure future for its people.
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Nature-based solution in mitigating the increase of CO, in the
atmosphere originating from anthropogenic emissions

Muha Abdullah Al Pavel*
Kamrun Nahar Mukta**

Background

Today, many of scholars and researchers regard climate change as an indisputable fact and consider
it to be the most significant challenge that humanity has ever confronted (e.g., Chapin, 2003; Costa
et at., 2009; Nunes et al, 2020). The consensus among experts is that human activities, specifically
the emission of greenhouse gases, are the primary cause of the acceleration of the process of
climate change (Figure 1a). Thus, there is an urgent need to address and find solutions to mitigate
climate change, particularly because the severe impacts of climate change have already been
experienced, often in the form of extreme weather events with devastating consequences. Forests
are widely recognized as one of the most efficient and straightforward nature-based solutions
for providing the function of carbon sinks (Figure 1b) (Nunes et al, 2020). Thus, the aim of this
study is to investigate the limitations and capacity of forests to serve as a carbon sinks, as well
as to understand the differences in carbon storage across the biomes, by review of the existing
a few literatures. To provide guidance for development of this study and achieve the statement
mentioned above, the following questions were explored:

(a) (b)
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Figure 1: (a) The leading cause of accelerating climate change is most likely the release of carbon that
has been sequestered and stored for a long time in the past, (b) Forests are capable of creating their
own carbon cycle through photosynthesis as trees and plants absorb CO2 from the atmosphere,

*Forest Research Centre (CEF), School of Agriculture (ISA), University of Lisbon, Tapada Lisbon, Portugal
**American International University Bangladesh, Dhaka
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along with water and energy from the sun, to produce their own organic matter (Source: Nunes et
al, 2020). Is it interacting the carbon cycle, itself, including with energy, oxygen, water, and rock
cycles? Carbon is an essential element, as it is a fundamental component of organic matter, which
is a critical part of all life. The movement of carbon on earth is known as the carbon cycle, which
follows a specific pathway (Figure 2). The energy cycle begins with the process of photosynthesis,
where radiative energy is converted into chemical energy, and atmospheric CO2 is consumed to
create organic compounds. The majority of the chemical energy required for life is stored in organic
compounds. These autotrophic organisms are consumed by the heterotrophic beings, thus carbon
from the autotrophic goes to the heterotrophic organisms. This material along with dead animals
and waste products are consumed by decomposers, they break down dead organic matters from
all trophic levels. However, these C go back to earth by the respiration process performed by both
heterotrophic and autotrophic beings and decomposers. In this way, the energy cycle interconnects
with the carbon cycle. The water cycle refers to the series of natural processes through which
water is continuously cycled and circulated between the earth’s oceans, atmosphere, and land. This
includes the precipitation of rain and snow, the drainage of water through streams and rivers, and
the return of water to the atmosphere through evaporation and transpiration. Sulfur is contained
in rocks, released via volcanic activity or by weathering (rainwater or eroded via floods) and
transported via rainwater, floods and rivers etc. feeding plants and via sinking into the soil. Also, it
is carried to rivers, oceans etc. abound in sediments (Nunes et al, 2020; Foster, 2023; Anonymous,
2023).
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Figure 2: The carbon cycle diagram (Source: Foster, 2023)
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What might be the main differences and limitations between Tropical and Mediterranean forests in
relation to carbon sequestration?

Forests have a major role in reducing emissions of CO2 to the atmosphere, because forests can
carbon stores in plants biomass through photosynthesis. Planting more trees can decrease the
amount of CO2 in the atmosphere. In this way, we bind more CO2 from the atmosphere in biomass
(Nunes et al, 2020). But cutting forests means deforestation- burning wood or decomposition
is very fast in tropical forest that releases CO2 to the atmosphere. In tropical forest (e.g., the
Amazon basin in South America, the Congo Basin in Central Africa, and Southeast Asia) has huge
problem than Mediterranean forests (e.g., Spain, Italy, France, Spain, etc.) with deforestation means
increasing CO2 emissions (Pereira et al., 2007; UCS, 2008; Feng et al., 2021).

Once more, the pace at which an ecosystem captures carbon, known as net primary production
(NPP), represents the net flow of carbon from the atmosphere to the plants. NPP is calculated as
the difference between the overall photosynthesis (Gross Primary Production or GPP) and the
ecosystem’s autotrophic respiration (Ra), and it is measured over a period, (NPP = GPP - Ra). The
relationship between NPP and other ecological processes such as net ecosystem change (NEE)
and heterotrophic respiration (Rh) can be expressed through the formula NEE, (NEE = NPP - Rh).
The amount of primary production in terrestrial ecosystems is subject to variation based on a few
factors, including climate, levels of sunlight, soil characteristics, forest structure, as well as tree
biomass, density, and size. These factors can contribute to an ecosystem'’s ability to capture and fix
atmospheric carbon (Field et al., 1995; Costa et at., 2009). The daily NPP per leaf area index (LAI)
in tropical forests is lower than Mediterranean ecosystems.

TABLE 1. Productivity per day and per unit leaf area

Daily NFP per Daily NPP
Total NFP Season ground area Total LAI} per leaf area
Biome (g m2 year')* length! (d) (g m2 d) (m? m2) (g m2d)
Tropical forests 2500 365 6-8 60 1-14
Temperate forests 1550 250 6-2 60 1-03
Boreal forests 380 150 2.5 35 0-72
Mediterranean shrublands 1000 200 50 2.0 2.50
Tropical savannas and grasslands 1080 200 54 50 1.08
Temperate grasslands 750 150 50 35 143
Deserts 250 100 2:5 1.0 2:50
Arctic tundra 180 100 1-8 1.0 1-80
Crops 610 200 31 40 076
Range of values 14-fold 3.7-fold 3-8-fold 6-fold 3-3-fold

Figure 3: Global distributions of NPP (Source: Chapin, 2003)

Once again, the daily NPP per unit of ground area in tropical forests tends to be greater than that
of Mediterranean ecosystems. The NPP of an ecosystem can be influenced by the size of the leaves
of the species that inhabit it. Tropical forests tend to have larger leaves, which allows them to
capture more sunlight for photosynthesis, contributing to higher rates of NPP compared to other
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ecosystems. Conversely, leaves in Mediterranean ecosystems tend to be smaller in size compared
to those found in tropical forests. This can impact the rate of NPP in the ecosystem, as smaller
leaves may not be as efficient in capturing sunlight for photosynthesis. Although tropical areas
generally exhibit higher values of daily NPP and LAI, the daily NPP per leaf area can be calculated
by dividing the daily NPP per unit of ground area by the LAI. Based on the formula provided earlier,
if the LAl in Mediterranean ecosystems is higher than in tropical areas, then the daily NPP per leaf
area could be higher in the Mediterranean despite having lower values of daily NPP per unit of
ground area (Figure 3). This LAl is just one of the factors that can affect primary production, and
other factors such as temperature, soil nutrients, water availability, and plant species diversity can
also play a significant role. Therefore, further analysis would be necessary to make any definitive
conclusions about the relative GPP and NPP of Mediterranean versus tropical forests (Chapin,
2003).

Is it possible that nature-based solution are reducing their carbon sequestration capacity, despite the
increase in CO2 concentration in the atmosphere, as some studies suggest in Europe?

The processes of photosynthesis and respiration referred to as GPP and ecosystem respiration,
respectively, play a crucial role in regulating the amount of carbon entering and leaving ecosystemes,
(Nunes et al, 2020). The variability in terrestrial carbon sequestration between years is mainly
due to reduction in GPP and ecosystem respiration caused by droughts. Regions with seasonally
arid climates, such as the Mediterranean, undergo droughts because of reduced precipitation and
changes in seasonal timing. Under the influence of climate change, the frequency and intensity of
these changes are likely to increase, leading to a greater occurrence of the Birch effect, this involves
the decomposition and mineralization of organic matter, as well as the release of inorganic nitrogen
and CO2, which is further facilitated by the rewetting of previously dry soil. Forests located in
Mediterranean climates in southern Europe are responsible for a significant proportion of soil carbon
emissions, which can result in a substantial release of CO2 into the atmosphere. For example, several
studies indicate that eucalyptus plantations are known to have the highest carbon sink potential,
with a NEE ranging from -861 to -399 g C m-2 year-1. Compared to eucalyptus plantations, oak
woodlands and grasslands have a significantly lower carbon sink potential. The eucalyptus stand
exhibited a higher GPP and a lower proportion of GPP used for respiration compared to the other
systems. The elevated GPP observed in the eucalyptus stand can be attributed to its high leaf area
duration, which serves as a proxy for photosynthetic photon flux density absorbed by the canopy.
In addition to its high GPP, the eucalyptus stands also demonstrated greater rain-use efficiency
(GPP per unit of rainfall) and light use efficiency (daily GPP per unit of incident photosynthetic
photon flux density) compared to the other two ecosystems. During periods of severe drought, the
reduction in GPP is typically greater than that of ecosystem respiration, resulting in a decline in
NEE. While the rain-use efficiency of the eucalyptus plantation increased during the dry year, the
same cannot be said for the evergreen oak woodland, where rain-use efficiency was not affected
by drought (Pereira et al., 2007).
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Conclusion

The findings of this research can be used to integrate our present knowledge of the impact of climate
change on a regional and global level, which will give policymakers a more informed foundation to
create strategies that reduce the adverse consequences of human actions on global environmental
issues. One potential solution to reduce anthropogenic emissions from the atmosphere could be
through nature-based solutions, such as forests.
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Beewax Wrap: Potential Substitute for Plastic Wrap

Dr. Maksuda Hossain*

Plastic pollution is one of the most pressing environmental challenges of our time, with devastating
impacts on the planet’s ecosystems and human health. It occurs when plastic products, like, plastic
bags, bottles, straws, packaging, and micro plastics are improperly disposed of, littered, or lost in
the environment or it can persist for hundreds of years. One of the most significant contributors to
plastic pollution is single-use plastic products, including plastic wrap. According to United Nations
Environment Program, about 36% of all plastic produced is utilized in packaging, which includes
single-use plastic products like food and beverage containers. Unfortunately, roughly 85% of this
packaging ends up in landfills or as unregulated waste.

Plastic pollutionis a significant environmental problem and has far-reaching consequences. It affects
the beauty and integrity of natural landscapes, disrupts ecosystems, leach toxic chemicals into the
soil and water, contaminating the food chain and posing a risk to human health and threatens the
long-term sustainability of our planet. It is therefore essential to reduce plastic waste and promote
sustainable practices to address this issue.

Today, it is estimated that around 8 million tons of plastic end up in the ocean each year, with
devastating consequences for marine life and ecosystems. A study conducted in 2022 by the
Department of Civil Engineering at Chittagong University of Engineering and Technology (CUET)
indicated that Chittagong, alone produces 249 tonnes of plastic waste every day, and this could
rise to 428 tonnes per day by 2052. Another study revealed that Dhaka collects 646 tonnes of
plastic waste daily, but only 37.2% of this waste is recycled, while the rest ends up in various places
like landfills, water bodies, playgrounds, roads, and sea beaches and posing health risks to animals
and humans that come into contact with it.

However, there are sustainable alternatives to plastic wrap that can help reduce plastic waste,
such as beeswax wraps. In this article, we will explore the potential of beeswax wraps as a way to
reduce plastic waste, including their benefits, drawbacks, and how they can be used as part of a
sustainable lifestyle.

There are several ways to reduce plastic waste. Using reusable bags instead of single-use plastic
bags, carrying reusable water bottle, container, avoiding the consumption of plastic straws and
utensils, using cloth or reusable bags instead of plastic bags for grocery shopping, reducing the
use of plastic wrap and use alternatives like beeswax wrap, proper disposal of plastic waste in
designated recycling bins and many more.

Beeswax wrap is a reusable and eco-friendly alternative to plastic wrap for food storage. It is made
by infusing cotton fabric with a mixture of beeswax, tree resin, and jojoba oil. The beeswax in the
mixture makes the fabric sticky, so it can be moulded around food and containers. Beeswax wrap
is a great alternative to plastic wrap because it is reusable, biodegradable, and compostable. It can

*Associate Professor, Faculty of Business Administration, Eastern University
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be used to wrap sandwiches, cheese, fruits, vegetables, and other food items. It is also breathable,
which means it can keep food fresh for a longer time than plastic wrap, as it allows air to circulate.

To use beeswax wrap, we need to warm it with our hands to make it bendable, then wrap it around
the food or container. It will stick to itself and create a seal that keeps your food fresh. After use,
it can be washed in cool water and reused. With proper care, beeswax wraps can last up to a year.

The primary source of beeswax wrap is beeswax, which is
obtained from bees. Beeswax is a natural wax produced by
honeybees and is commonly used in a variety of products,
including candles, lip balms, and skincare products. Apart
from beeswax, the other ingredients used in beeswax wraps
are also natural. Tree resin is typically obtained from pine
trees and is used to give the wrap its sticky texture. Jojoba oil
is derived from the jojoba plant and is added to the mixture
to keep the wrap pliable. The fabric used to make beeswax wraps can vary, but it is typically made
of natural fibres like cotton, hemp, or linen. The fabric is usually unbleached and undyed to ensure
that the wrap is free from harmful chemicals.

Beeswax wraps are gaining popularity as a sustainable alternative to plastic wrap in many countries
around the world. United States, Canada, Australia, United Kingdom, New Zealand, Germany,
France are some of the countries that are producing and using beewax wraps. Though, some shops
have started to sell beewax wrap, but public awareness regarding beewax wrap is not notable.

Using beeswax wrap in Bangladesh can have several benefits, some of which are:

1. Eco-friendly: Beeswax wraps are made from natural materials, such as cotton fabric
and beeswax, which are biodegradable and compostable. Beeswax wraps reduces
environmental impact and contributes to a more sustainable future.

2. Reusable: Beeswax wraps can be reused multiple times, unlike single-use plastic wrap,
which is discarded after a single use. By using beeswax wraps the amount of waste
generated from food packaging can be reduced.

3. Cost-effective: While beeswax wraps may seem expensive at first, they are actually cost-
effective in the long run. They can be used for up to a year with proper care and investing
money on disposable plastic wrap can be saved.

4. Keeps food fresh: Beeswax wraps are breathable and can keep food fresh for longer than
plastic wrap, as they allow air to circulate. This can help to reduce food waste and save
money on groceries.

5. Supports local industry: In Bangladesh, beeswax wraps can be made by local artisans,
supporting the local economy and creating jobs.
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There are some potential drawbacks or dark sides of beewax wraps that need to consider before
going for it.

1. Limited Use: Beeswax wraps are not recommended for storing meat or other protein-
containing products, as they can harbour bacteria and promote spoilage. They are also
not suitable for use in the microwave or oven.

2. Maintenance: Beeswax wraps require maintenance and regular cleaning to keep them
in good condition. Over time, they can become stained, lose their stickiness, or develop
tears or holes.

3. Cost: Beeswax wraps can be more expensive than traditional plastic wrap, which may not
be affordable for some people.

4, Availability: Beeswax wraps may not be widely available in all areas, which can make them
difficult to access for some people.

5. Beeswax Sourcing: There are concerns about the ethical sourcing of beeswax, particularly
from commercial beekeeping operations that may prioritize profit over the welfare of bees.

6. Wax Ingredients: The ingredients used to make the wax mixture in beeswax wraps can
vary, and some people may have allergies or sensitivities to the components.

The cost of producing and marketing beeswax wraps can vary depending on several factors, such
as the size and type of wrap, the source and quality of the ingredients, and the scale of production.
In general, the cost of producing a single beeswax wrap can range from tk.100 to tk.500, depending
on the size and quality of the fabric and the amount of wayx, resin, and oil used to make the wrap.
The cost may be higher if the fabric is organic or sustainably sourced.

The cost of marketing beeswax wraps can also vary depending on the marketing channels used.
For example, marketing through social media or an e-commerce website may have lower costs
than marketing through traditional retail channels. To reach consumers, beeswax wraps can be sold
online, in local markets, or through retail stores. The price of a single beeswax wrap can range from
tk.500 to tk.1500, depending on the size and quality of the wrap, and the location and target market.

Overall, producing and marketing beeswax wraps can be a profitable business, especially if the
wraps are marketed as a premium, eco-friendly, and sustainable product. However, it is essential
to consider the costs of production, marketing, and distribution, as well as the competition in the
market, to ensure profitability.

In conclusion, beeswax wrap has the potential to be an effective way to reduce plastic waste in
Bangladesh. With a high demand for sustainable alternatives to single-use plastics, beeswax wraps
offer a reusable and eco-friendly alternative that can help reduce plastic pollution. While there may
be challenges in producing and marketing beeswax wraps in Bangladesh, the benefits of using them,
such as reducing plastic waste, promoting sustainability, and supporting local communities, make
it a promising option. By raising awareness about the benefits of beeswax wraps and promoting
their use, we can all play a role in reducing plastic pollution in Bangladesh and promoting a more
sustainable future for our planet.
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The Impact of Plastic Pollution on Bangladesh and
its Possible Solution

Md. Alim Miah*

Introduction

Plastic pollution is a major issue globally, and Bangladesh is no exception. The country faces
significant challenges in managing its plastic waste, which has far-reaching impacts on the
environment, public health, and the economy. Plastic pollution is a growing problem that affects
the environment, health, and economy of many countries. Bangladesh, a densely populated country
in South Asia, is one of the worst affected by plastic pollution. Plastic waste is a ubiquitous sight
in the country, from streets to rivers to beaches. It is not only an eyesore but also a threat to the

country’s ecosystem and public health.

Plastic pollution is a topic of interest that has recently gained momentum in Bangladesh. Although
each municipal government in Bangladesh is ultimately in charge of overseeing waste collection
and management, the informal sector collects much of the waste (UN, 2010). Incidentally, attempts
made to separate plastic waste for recycling purposes are mostly conducted by the informal sector
in Bangladesh.

General facts regarding plastic

The usage of plastic rose after the 1950s, when its projected worldwide output was at 2 Mt. By
2019, it had climbed to 460 Mt, and by 2030, it is anticipated to reach 590 Mt (Geyer, 2020;
OECD, 2022). On the other hand, the amount of plastic garbage generated globally has increased
from 156 Mt in 2000 to 342 Mt in 2019 (OECD, 2022). In all, just 9% of plastic is recycled, while
22% of it is misused (OECD, 2022). The amount of plastic used for packaging increased globally
between 2011 and 2019 from around 112 Mt to roughly 143 Mt (OECD, 2022).

After architecture and construction, electronics, textiles, and consumer goods, plastic is the
material that is most frequently used in packaging (OECD, 2022). The typical lifespan of polymers
used in the packaging business is less than a year due to the single-use nature of plastic packaging.
Contrarily, plastics used in construction and building, including polyvinyl chloride (PVC), have a
35-year shelf life. Plastic also has a lifespan of 20 years, 13 years, 8 years, 5 years, and 3 years,
respectively, when used in industrial machinery, transportation, electronics, textiles, and consumer
items (Rhodes, 2018).

*Assistant Professor, Department of Environmental Science and Engineering, Jatiya Kabi Kazi Nazrul Islam University
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In essence, plastics are artificial synthetic polymers that are derived from petrochemicals or crude
oils. Compared to many other readily available natural materials, plastic is lighter, more pliable, and
more durable. Plastic has a wide range of uses since it seldom interacts with other substances,
including packaging for food and culinary products (Abbing,2020). Because they are hydrophobic,
plastics do not break down or degrade. Polyethene, which gained popularity after the 1960s and
is a significant contributor to global plastic waste, is used to make the majority of packaging and

single-use plastic bags (Abbing, 2020).

Thermoplastics and thermosets are the two basic categories for plastics. Thermoplastics are types
of plastic that can be heated up, remelted, and then reshaped, making them perfect for recycling.
Polyethene (PE), polypropylene (PP), PVC, polyethene terephthalate (PET), polystyrene (PS), and

polyamide (PA) are a few examples of thermoplastics.

Plastic waste Management in Dhaka

Dhaka, the capital city of Bangladesh, is facing a serious plastic waste management problem due
to its large population and inadequate waste management infrastructure. However, there are
several initiatives that can be taken to manage plastic waste in Dhaka. In Bangladesh, the informal
sector plays a substantial role in the plastic recycling system. More than 1 million informal waste
collectors work around the clock to keep the city streets clean. (ESDO, 2020). Additionally, waste
is also collected by individuals employed by the city corporation. The informal sector, however,
recycles the majority of plastic waste. During this process, they collect different types of mixed
waste from households or urban streets and segregate the plastic waste which can be sold to
small recycling shops (Figure 1). At times door-to-door waste collectors also collect waste from
households and dispose of it directly in secondary collection points, after which representatives
from the city corporations transport the mixed waste to the designated landfill. Informal waste
collectors then procure valuable plastics from the landfill or secondary collection points which they
later sell to small local wholesale or recycling shops. These are later sold to other firms from the
recycling industry where they convert the plastic into pellets. These pellets are then used as raw
materials for manufacturers to produce plastic products to be sold to consumers (The World Bank,
2021). The management of plastic waste in Dhaka requires a comprehensive approach that involves
the government, NGOs, local businesses, and citizens. Through collaboration and innovation, it is

possible to reduce the amount of plastic waste and create a cleaner and healthier city for all.
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Figure 1: Waste Management and Plastic Recycling System in Dhaka (Source: Khatun et al., 2023)

Causes of plastic pollution in Bangladesh

There are several reasons for the high levels of plastic pollution in Bangladesh. Firstly, the country
has a large population, with over 160 million people, and a significant proportion of them use
plastic products. Secondly, there is a lack of awareness and education on the harmful effects of
plastic pollution, and people often do not understand the consequences of their actions. Thirdly,
there is limited infrastructure and resources for waste management, and many people resort to
littering or burning plastic waste.

Effects of plastic pollution in Bangladesh

Environmental impact

The environmental impact of plastic pollution in Bangladesh is significant. Plastic waste
mismanagement contributes to water pollution, air pollution, as well as soil pollution to some
extent. The country’s rivers and water bodies are choked with plastic waste, which affects the
aquatic ecosystem. Plastic waste contaminates the water, making it hazardous for marine life and
humans. The polluted water also affects the quality of the soil, leading to reduced crop vyields
and food insecurity. Air pollution is also a significant consequence of plastic waste. When plastic
is burned, it releases toxic chemicals into the air, which is harmful to human health. The open
burning of plastic waste is a common practice in Bangladesh, contributing to the country’s poor air
quality. A significant amount of plastic waste is indiscriminately thrown away on the side of streets.
Incineration of plastic generates toxic and harmful gases such as hydrogen chloride, hydrocyanic
acid, carbon monoxide, carbon dioxide, and other noxious pollutants (Hossain, Rahman, Chowdhury,
& Mohonta, 2021).
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Health impact

The health impact of plastic pollution in Bangladesh is severe. The exposure to toxic chemicals
released from burning plastic waste can cause respiratory problems, cancer, and other health
issues. The plastic waste also provides a breeding ground for mosquitoes, increasing the risk of
malaria, dengue fever, and other vector-borne diseases. The use of plastic bags in the food industry
is also a concern for public health. Plastic bags are not biodegradable and can contaminate food,
leading to food poisoning and other illnesses.

Economic impact

The economic impact of plastic pollution in Bangladesh is also significant. The country’s tourism
industry is affected by the plastic waste on the beaches, which discourages visitors. The fishing
industry is also impacted by plastic pollution, as it affects the quality and quantity of fish caught.
This, in turn, affects the livelihoods of those who depend on fishing for their income.

Solutions to plastic pollution in Bangladesh
There is no single solution to plastic pollution in Bangladesh. However, a combination of different
strategies can be employed to tackle this problem.

Regulations and policies

Regulations and policies can be put in place to restrict the production, importation, and use of
single-use plastics. Bangladesh has already banned the use of polythene bags, but more needs to
be done to enforce this ban. The government can also provide incentives to companies that use
eco-friendly alternatives to plastic.

Waste management

Proper waste management is critical in addressing plastic pollution in Bangladesh. The government
can invest in waste management facilities to collect, recycle, and dispose of plastic waste properly.
This can be done through public-private partnerships, where the government provides incentives
to private companies to invest in waste management.

Education and awareness

Education and awareness campaigns can be effective in reducing plastic pollution. The government
can launch public awareness campaigns to educate people on the dangers of plastic pollution and
the importance of waste reduction. The campaigns can be done through the media, schools, and
community groups.

Individual action

Individual action is crucial in reducing plastic pollution. Consumers can reduce their plastic footprint
by using reusable bags, bottles, and containers. They can also avoid single-use plastics such as
straws, cutlery, and packaging. Companies can also play a role in reducing plastic pollution by using
eco-friendly alternatives to plastic and reducing their packaging.

Recycling facilities: The establishment of recycling facilities can help to reduce the amount of
plastic waste in the city. The government can provide incentives to private companies to invest in
recycling plants.
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Plastic bag ban: The use of plastic bags can be banned, and alternatives such as reusable cloth bags
or paper bags can be promoted. The government can work with local businesses to implement this
ban effectively.

Waste collection and segregation: Improving the waste collection and segregation system can help
to manage plastic waste more effectively.

Plastic waste reuse: There are several innovative ways to reuse plastic waste, such as using plastic
bottles to make eco-bricks, using plastic bags to make products such as floor mats, and using
plastic cups and plates to make art installations. NGOs and local businesses can work together to
promote such initiatives.

Composting: Organic waste can be composted, which can reduce the amount of waste going
to landfills and provide a source of organic fertilizer. The government can encourage citizens to
compost their organic waste at home and provide composting facilities in public areas.

Conclusion

Plastic pollution is a growing problem in Bangladesh, with significant environmental, health, and
economic consequences. The country needs to take urgent action to address this issue. The
solutions to plastic pollution in Bangladesh require a concerted effort from the government, private
sector, and individuals. To beat plastic pollution, individuals, businesses, and governments need to
work together to reduce the amount of plastic waste that is produced and to increase recycling
and reuse.
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Soil Salinity and its Impacts on Crop Agriculture in the Coastal
Areas of Bangladesh: A Comprehensive Analytical Review
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Abstract

Soil salinity poses a significant environmental challenge, limiting agricultural crop productivity
worldwide. But climate change-induced salinity intrusion is worsening the situation manifolds
which needs the government’s more attention and more initiatives. This write-up elucidates the
ongoing early warnings related to climate change, indicating its awful impacts in the near future,
specifically focusing on the emerging challenges from salinity intrusion in the coastal belt of
Bangladesh, its adverse effects on soil fertility, crop yields, and the ultimate impacts on the food
security and the environment. Being a climate-vulnerable country due to its low-lying geography,
salinity-related issues become crucial for the densely populated country: Bangladesh’s food
security. As the world is going through extreme climate change forecasts which will bring drastic
effects on food production, it needs to emphasize on to explore opportunities for enhancing food
production in the coastal lands. Consequently, with the highest consideration for the development
of agriculture and the welfare of the farmers, the government is continuing its all-out efforts for the
overall development of the agricultural sector in light of Vision 2041, the 8th Five-Year Plan, and
other planning documents. Moreover, the recommendations of this article will help the initiatives
the government to take appropriate actions for addressing soil salinity and its adverse impacts on
crop production in order to guarantee food security in the context of the aggravated climate.

Introduction

Bangladesh, a low-lying country in the head of the Bay of Bengal, is highly vulnerable to climate
change. It ranks 7th among the most affected countries due to climate change, according to the
Global Climate Risk Index 2021 (Germanwatch, 2021). Rising sea levels, tidal inundation, erosion,
and saltwater intrusion pose significant risks to the already vulnerable coastal population. These
factors lead to adverse hydrological conditions and restrict normal crop production throughout the
year. About 53% of the coastal areas of Bangladesh are affected by salinity and this situation will
be aggravated in the near future due to sea-level rise (S.A. Haque, 2006). Therefore, addressing
the impact of soil salinity has become a major concern for the Government of Bangladesh, which is

implementing various adaptation activities to lessen the effects of climate change on agriculture.

The IPCC Sixth Assessment Report and the Coastal Areas of Bangladesh
The IPCC Sixth Assessment Report (AR6) highlights Bangladesh’s vulnerabilities due to sea-level
rise. These include increased salinity in shallow groundwater, contamination of coastal aquifers,
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and constraints on sustainable groundwater supplies. Additionally, the report predicts a decrease
in freshwater river areas and warns of increased floods, droughts, and salinity intrusions, leading to
crop destruction and both economic and non-economic losses (AR6, 2022). According to the AR6
Report, Bangladesh faces the following vulnerabilities due to sea-level rise:

e Almost 26 million people are currently exposed to very high salinity in shallow groundwater
in coastal Bangladesh.

e Many low-lying coastal aquifers are contaminated with increased salinity due to land-use
change, rising sea levels, reduced stream flows, and increased storm surge inundation.

¢ Indo-Gangetic Basin reveals that sustainable groundwater supplies are constrained more by
extensive contamination (e.g., arsenic, salinity) than depletion.

e Between 2012 and 2050, the freshwater river area is expected to decrease from 40.8% to
17.1% in the southwest coastal zone of Bangladesh.

Soil Salinity in the Coastal Area

Soil salinity is a significant threat to agriculture and livelihood, particularly in the Southern coastal
areas of Bangladesh. Soil salinity is extended from 0.833 to 1.056 million hectares (about), with
an increase of 26% between 1973 and 2009. Out of about 1.689 million hectares of coastal land,
about 1.056 million hectares (i.e., 62.52%) are affected by soil salinity of various degrees covering
49 Upazila (sub-district) of 19 coastal districts. About 0.328,0.274,0.189,0.161, and 0.101 million
hectares of land are affected by very slight (S1), slight (52), moderate (S3), strong (S4), and very
strong salinity (S5), respectively. Data recorded by SRDI manifests new ingression of salinity in
Narail, Jashore, Barishal, Gopalgonj, Jhalakati, and Madaripur districts. Soil salinity also encroached
on a large area of Bhola, Patuakhali, Khulna, and Bagerhat, besides minor ingress in other districts.
The salinity level is almost double (2.8-18.5 to 4.0-42.8 dS/m) from 1973 to 2009 in Sharankhola
Upazila of Bagerhat district, Dumuria Upazila of Khulna district and Shyamnagar Upazila of Satkhira
district (SRDI, 2010; Shawkhatuzamman et al., 2023).

Different causes are involved in increasing the water and soil salinity of the coastal area of
Bangladesh, like the withdrawal of fresh river water from upstream, irregular rainfall, faulty
management of sluice gates and polders, regular tidal water flooding in an unprotected area, the
capillary rise of soluble salts, decreased surface water availability, lowered ground water table, and
reduced soil moisture content, the introduction of unplanned shrimp cultivation, lack of drainage
facilities. Beyond everything, frequent storm surges and sea level rise are the main reasons for the
expansion of saline areas at an increasing rate. According to the IPCC's Sixth Assessment Report,
the average rate of sea level rise increased to 3.7 mm/year between 2006 and 2018 and this rate
is further increasing day by day due to global warming-induced swelling of the ocean and rapid
melting of polar ice caps resulting in coastal low-lying countries like Bangladesh are in danger.
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The Department of Environment is implementing a research study titled “Projection of Sea Level
Rise and Assessment of its Sectoral (Agriculture, Water, and Infrastructure) Impacts” funded by
the Bangladesh Climate Change Trust Fund (BCCTF). Findings from the study show that in the last
30 years, the sea level in the coastal areas of Bangladesh has been increasing at an annual rate of
about 3.8-5.6 mm. The study also illustrates that about 12.34%-17.95% of the coastal area (an area
larger than many small island countries) will be submerged due to sea-level rise by this century.
In this study, salinity in surface water has been assessed for different SLR scenarios RCP 4.5
(Medium), RCP 4.5 (Extreme), RCP 8.5 (Medium), and RCP 8.5 (Extreme). The results are analyzed
and presented as isohaline lines of several salinity levels. The base condition for the comparison of
salinity is the 2011 situation, as calibrated and validated by the salinity model. The salinity maps for
these scenarios are presented in Figures 1 to 4. The simulation results reveal that the higher the
SLR augments, the higher the salinity ingress in the coastal areas. This will affect mostly the south-
central region heavily and reduce this region’s agricultural productivity.
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Figure 3: Salinity Map for RCP 8.5 (Medium) SLR Scenario
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Figure 4: Salinity Map for RCP 8.5 (Extreme) SLR Scenario

Source: DoE, 2023 (Draft)

From the above figures, it is revealed that even Shariatpur, Madaripur, and Gopalgan] regions
situated in the middle part of the country can be affected by salinity intrusions due to sea level rise
under the extreme SLR scenario.
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Adverse Impacts of Salinity on Crop Production

Salinity causes a hostile environment for normal crop production throughout the year in the coastal
belt of Bangladesh. High soil pH (6.0-8.4) induces a deficiency of micronutrients in the soils of the
southwest coastal region of Bangladesh (S.A. Haque, 2006). The organic matter content of the
coastal soils is pretty low (1.0-1.5%). Nutrient deficiencies of N and P are quite common in saline
soils. High Ca and K contents in these soils are responsible for the deterioration of soil physical
properties, followed by offset plant nutrition. Moreover, phenomena like synergism derived from
high Mg content induced Na uptake encompassing antagonism with a simultaneous reduction in
Ca and K uptake also occur. Along with notable P deficiencies, these soils are even deficient in Zn
and Cu too (Karim et al., 1990).

Salinity creates an unfavorable environment for crop production throughout the year in the coastal
belt of Bangladesh. It induces nutrient deficiencies and deterioration of soil physical properties
and reduces plant growth, development, and yield. Thus saline-prone coastal regions had a drastic
yield loss, i.e., approximately an average of 20-40% in major crops (cereals, potatoes, pulses, oil
seeds, vegetables, species, and fruit crops). The dominant cropping pattern of the saline-prone
areas of coastal Bangladesh is locally transplanted Aman followed by HYV Boro rice. Further rice-
based farming systems are being converted into prawn/shrimp/crab-based farming due to salinity
accompanied by the disappearance of native fish species both in open and freshwater bodies
encompassing decreased livestock production leading to food insecurity (Miah et al., 2020).

Bangladesh’s Initiatives for Addressing Coastal Soil Salinity and Its Impacts on Crop Production
Due to climate change, the gradual extension of salinity intrusion in the coastal area of Bangladesh
is very threatening to agricultural crop production, the livelihood of farmers, and broadly the food
security of the country. On the contrary, several official policy documents, including Sustainable
Development Goals, Deltaplan-2100, the 8th Five Year Plan, Perspective Plan of Bangladesh 2021-
2041, National Agriculture Policy 2018, and National Agricultural Extension Policy 2020 explicitly
state the goals to achieve universal food security in the country. Therefore, managing soil salinity is
crucial for Bangladesh to achieve the target of universal food security in the country. In this regard,
the government has undertaken research on the development of salt-tolerant crop varieties to cope
with the changing climate. Some high salt-tolerant crop varieties, already developed by different
agencies, are BRRI dhan 23, 40, 41, 55, 67, 73 (8 ds/m); BRRI dhan 47 (8-12 ds/m), 97(8-14 ds/m),
99 (8-10 ds/m); BINA dhan8, 10,23. Besides, the government is implementing several projects
on the construction of dams and sluices, embankments, and zoning of coastal areas. Moreover,
the government has also paid attention to plantation and public awareness programs, and to the
distribution of essential fertilizers among farmers to improve the fertility of the soil.

Furthermore, the country has formulated the National Adaptation Plan (NAP) 2023-2050 focusing
on protection against climate change, developing climate-resilient agriculture, promoting climate-
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smart cities, and implementing nature-based solutions. The following interventions are included in
the NAP to address the salinity problem in the coastal belt of Bangladesh, which are expected to
be implemented in the near future.

e Integrated management of coastal polders, sea dikes, and cyclone shelters against tropical
cyclones, sea-level rise, and storm surges.

e Management of freshwaterresources and monitoring of salinity for reducing vulnerabilities
in existing and potential salinity-prone areas.

e  Protection and management of potentially vulnerable areas due to tropical cyclones, sea-
level rise, extreme storm surges, and flooding.

e Extension of climate-smart technologies for increasing irrigation water use efficiency
e Augmentation of surface water for irrigation and multipurpose use.

e Extension of stress-tolerant, pest- and disease-resistant rice and non-rice crops.

e Increased fertilizer use efficiency for enhancing production.

e Extension and expansion of the coastal greenbelt for protecting coastal habitats, including
the Sundarbans, mangroves, salt marshes, etc.

Additionally, several other policy documents like Bangladesh Climate Change Strategy and Action
Plan (BCCSAP), Mujib Climate Prosperity Plan (MCPP), and Delta Plan-2100 also emphasize
addressing salinity problems, integrated management of coastal areas, freshwater resource
management, stress-tolerant crop extension, and coastal greenbelt expansion.

Conclusion and Recommendation

According to the latest AR6 report and the UNFCCC NDC Synthesis Report 2022, currently,
the global temperature increase is heading to 3.7°C. Assuming full implementation of the latest
Nationally Determined Contributions (NDCs), the temperature will still increase to around 2.4°C by
2100 (AR6, 2022; UNFCCC, 2022). Even, World Meteorological Organization (WMO) is sounding
the alarm that the annual average near-surface global temperature between 2023 and 2027 will
be more than 1.5°C above pre-industrial levels for at least one year (WMO, 2023). Hence, the
increasing global temperatures are leading to more ocean heating and acidification, sea ice and
glacier melt, sea level rise, and more extreme weather. As a result, the global mean sea level may
rise by one meter or more in the twenty-first century while it was 0.2 meters between 1901 and
2018 (Dasgupta et al., 2009; Vermeer and Rahmstorf, 2009; Brecht et al., 2012; WMO, 2023).
Consequently, about 600 million people currently inhabiting low-elevation coastal zones will be
affected by increasing salinization which will decline soil fertility further and crop production; thus,
affecting food security in the future (Wheeler, 2011).
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The coastal belt of Bangladesh covers more than 30% of the cultivable lands remaining at extreme
risk due to salinity intrusion. Therefore, the projected increase in climate change-induced salinity
intrusion and its drastic impact on agriculture became an important concern for the government of
Bangladesh. So, these ongoing early warnings of extreme situations demand extensive initiative to
protect people, their livelihood, and biodiversity. The government has already developed a number
of saline-tolerant crop varieties; however, research (Shawkhatuzamman et al., 2023) shows that
salinity intrusion has already doubled, even increased to 42.8 dS/m in some areas. So, more
research should be conducted to develop high salt-tolerant crop varieties and to identify methods
to flash out the topsoil salinity with good quality water after ploughing, thereby reducing the
negative impact on brackish water aquaculture, germination, and crop seedling. Besides, effective
collaboration with the upper riparian country to enhance upstream flows of river water during the
dry season will be fruitful to reduce the intrusion of saline water. Furthermore, initiatives could
be undertaken to reserve surface water in canals, ponds, and other water bodies during the rainy
season to minimize the shortage of fresh water in the coastal region. During the construction
of polders, dams, and embankments, attention should be given to climate change scenarios
including increased frequency and intensity of tidal surges so that the constructed polders, dams,
and embankments would be able to provide more effective protection from storm surges and
salinity intrusion. However, Bangladesh being an innocent victim of climate change needs more
international financial and technological support to address soil salinity, promote sustainable
agriculture, and secure food supplies for the future.
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Introduction:

Electronic waste or e-waste is discarded electronic devices or equipment, which are no longer
usable or broken. This includes but is not limited to, televisions, computers, smartphones, and
other electronic devices. Metallic materials, silicon dioxide, polyester-based materials, phenol,
formaldehyde, halogenated polymers, N-containing polymers, and other hazards have been
identified in e-waste. 60.2% of e-waste is composed of various metals, such as Fe, Au, Pb, Hg, Cr,
Cu, and Cd; 15.2% plastic components, 5% metal-plastic composites, and 12% tubes and screens
[1]. Improper management of e-waste can cause environmental pollution and public health hazards.
Hence, proper management of e-waste following ethical engineering practices is crucial. This
article aims to explore e-waste management practices internationally and also from Bangladesh’s
perspective, as well as discuss how management practices can be done.

Fig-01: E-waste.

E-wasteManagementinternationally:

E-waste management is a significant concern worldwide and global e-waste generation was
approximately 53.6 million metric tons (MMT) in 2019, and this number is projected to increase
to 74.7 MMT by 2030[1]. Many countries have enacted rules and policies to ensure the proper
disposal of e-waste. In the field, the European Union established the Waste Electrical and Electronic
Equipment (WEEE) Directive, which allows manufacturers to ensure the safe disposal of their
electronic products [2]. Additionally, in the United States, the Resource Conservation and Recovery
Act (RCRA), regulates the disposal of hazardous waste, including e-waste. The Basel Convention on
the Control of Transboundary Movements of Hazardous Wastes and Their Disposal, signed in 1989,
is the first international convention aimed at managing hazardous waste, including e-waste. This
convention establishes a set of guidelines for the transboundary movement of hazardous waste,
including e-waste [3]. Nevertheless, in 2009, the Basel Ban Amendment Convention was introduced
to ban the importation of hazardous waste from developed or developing countries to other countries.
One of the most effective ways to manage e-waste internationally is through recycling.
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Recycling can recover valuable materials from e-waste, reduce
the need for new resource extraction, and mitigate the negative (’
environmental impacts of improper disposal. Several countries

have implemented e-waste recycling programs to manage
e-waste effectively. For example, Japan has implemented
legislation promoting recycling small waste electrical and
electronic equipment, which requires manufacturers to establish

a recycling system for their products [4]. L
Fig-02: An Initiative for E-Waste Recycling.
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E-waste Management in Bangladesh:

Bangladesh has become one of the largest importers of e-waste in South Asia, with a significant
amount of e-waste being illegally imported. Moreover, Bangladesh generates 3 MMT of e-waste
every year and GOB'’s ‘Digital Bangladesh'’ initiative and the current availability of technology in
Bangladesh will increase the use of e-products in the coming years. In Dhaka, 475 t/day of inorganic
e-waste is recycled, which is only 15% of the total e-waste generation/day. Due to improper disposal
methods, recycled waste has an impact on the environment. Throughout Bangladesh, unplanned
disposal of e-waste including lead (Pb), mercury (Hg), chromium (Cr), and cadmium (Cd) poses
significant health and environmental hazards. The e-waste management system in Bangladesh is
inadequate, with a lack of proper regulations and policies in place.This has led to the informal
sector becoming the country’s primary method of e-waste management [1].

The informal sector involves collecting e-waste from households and businesses and dismantling
them in small workshops. The workers in these workshops are often untrained and lack the
necessary protective gear, exposing them to hazardous materials. The e-waste components are
sold in local markets or exported, leading to environmental pollution and health hazards. In 2011,
the Bangladesh Electronic Manufacturers and Importers Association (BEMIA) proposed a draft
guideline on e-waste management. The guideline aims to promote the responsible management
of e-waste and suggests a framework for the collection, transportation, and disposal of e-waste.
To address the e-waste management issue in Bangladesh, the government enacted the Hazardous
(E-waste) Management and Handling Rules in 2018. The rules mandate the establishment of e-waste
collection centers, recycling facilities, and the safe disposal of hazardous e-waste. However, the
implementation of the rules has been slow, and the informal sector continues to be the primary
method of e-waste management [5].

Solution proposals for E-waste management in Bangladesh:

E-waste, or electronic waste, is a growing environmental and health concern in Bangladesh, as
the country experiences rapid urbanization and industrialization. To effectively manage e-waste in
Bangladesh, the following solution proposals can be considered:

1.  Establishing Proper E-waste Collection and Recycling Facilities: The government and relevant
stakeholders should establish designated e-waste collection centers in major cities and towns
to ensure proper collection and disposal of e-waste. These centers should be equipped with
appropriate facilities for safe recycling and disposal of e-waste, following internationally
recognized environmental and health standards.

2.  Raising Awareness and Educating the Public: Raising
awareness about the hazards of improper e-waste
disposal and promoting responsible e-waste
management practices among the public, including
individuals, businesses, and industries, is crucial.
Educational campaigns, workshops, and training
programs can be conducted to inform people about
the importance of recycling e-waste and the proper
methods for disposal. Fig-03: E-waste Collection and Recycling[6].
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3. Implementing E-waste Regulations and Policies: The government should establish and enforce
stringent regulations and policies related to e-waste management. This includes proper
licensing and certification for e-waste recyclers, importers, and exporters and imposing
penalties for illegal e-waste dumping or improper handling.

4.  Encouraging Extended Producer Responsibility (EPR): Implementing EPR policies would
require manufacturers and importers of electronic products to take responsibility for the
entire lifecycle of their products, including proper disposal and recycling of e-waste. This
can help create a more sustainable and circular economy by incentivizing manufacturers to
design easier recycling products and reduce the overall e-waste generation.

5.  Promoting Research and Innovation: Encouraging research and innovation in the field of
e-waste management can lead to the development of new technologies and methods for
more efficient and environmentally friendly e-waste recycling. This can include exploring
options for recovering valuable materials from e-waste, such as rare earth elements, which
can contribute to economic growth and reduce dependence on imports.

6. Building Partnerships and Collaboration: Collaboration among various stakeholders,
including government, NGOs, the private sector, academia, and international organizations,
is crucial for effective e-waste management. Building partnerships and networks can help
facilitate knowledge sharing, resource mobilization, and coordinated efforts in addressing the
challenges of e-waste management in Bangladesh.

7.  Creating Green Jobs: Proper e-waste management can also create employment opportunities
in Bangladesh. Initiatives can be undertaken to promote the establishment of e-waste
recycling facilities that provide safe and formal employment for local communities, thus

contributing to economic development and poverty alleviation [7].

Conclusion

E-waste management is crucial to mitigate improper disposal’s negative environmental and health
impacts. The international community has implemented regulations and policies to ensure the
proper disposal of e-waste, while Bangladesh is still struggling to manage e-waste adequately. In
conclusion, managing e-waste in Bangladesh requires a multipronged approach involving proper
collection and recycling facilities, awareness and education, regulations and policies, extended
producer responsibility, research and innovation, partnerships and collaboration, and the creation of
green jobs. Implementing these solution proposals holistically can help mitigate the environmental
and health risks associated with e-waste and contribute to sustainable development in Bangladesh.
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