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Our Land, Our Future:
Combating Desertification and Building
Drought Resilience in Bangladesh

Dr. Fazle Rabbi Sadeque Ahmed*, Mr. Md. Fozla Hossain**

Abstract

The theme for the 2024 International Environment Day, “Land restoration, desertification, and drought
resilience,” resonates deeply with Bangladesh, a country grappling with the intensifying challenges of
drought. This article explores the global and national landscapes of drought. It examines Bangladesh’s
vulnerability to drought, highlighting the plight of the Barind and High Barind regions facing water scarcity.
The article then delves into the country’s climate change policies and strategies for drought adaptation
and mitigation, particularly focusing on the National Adaptation Plan (NAP) of Bangladesh. Finally, it
underscores the crucial role of collaborative efforts, including government initiatives, international
support, and the work of NGOs with the leadership of PKSF, in building drought resilience.

The Intensifying Threat of Drought

Drought, a period of abnormally dry weather that significantly affects water availability, is a
major threat to ecosystems, economies, and human security globally. The Intergovernmental
Panel on Climate Change (IPCC) projects an increase in drought frequency and intensity due to
climate change, particularly in already vulnerable regions. Rising temperatures lead to increased
evaporation, reducing soil moisture and surface water levels. Additionally, changes in precipitation
patterns, with longer dry spells and intense rainfall events, further exacerbate drought conditions
[1]. The United Nations Convention to Combat Desertification (UNCCD) reports that over 2 billion
hectares of fertile land are degraded globally, impacting the livelihoods of 1.5 billion people.A total
of 842 million people, or about one in eight people in the world, were estimated to be suffering
from chronic hunger in 2011-2013 and 12 million hectares of productive land become barren
every year due to desertification and drought alone, which is a lost opportunity to produce 20
million tons of grain (UNCCD, 2014)[2].

Drought in Bangladesh

Bangladesh, despite its abundant freshwater resources, faces a unique challenge with drought. The
country experiences a distinct dry season (November-May) with minimal rainfall, leading to water
scarcity, particularly in the northwestern and southwestern regions. In the last 60 years the region’s
average temperatures have increased and will continue rising, which is affecting agriculture, health
and productivity. This could cost Bangladesh 6.7 percent of Gross Domestic Product and depress
the living standards of more than three-quarters of the country’s population by 2050. [3].

Reasons for Worsening Droughts in Bangladesh

Bangladesh, a land seemingly blessed with abundant rivers, faces a paradoxical challenge: drought.
The country endures a distinct dry season (November-May) characterized by minimal rainfall, leading
to water scarcity, particularly in the northwestern and southwestern regions. This vulnerability to
drought intensifies due to several converging factors:

*Deputy Managing Director, PKSF
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e Climate Change: Rising temperatures, as mentioned earlier, are a major driver of drought.
Studies by the World Bank [3] indicate a potential increase in average annual temperatures
by 1.0-1.5°C by 2050 in Bangladesh, further exacerbating drought conditions.

e Erratic Rainfall Patterns: While Bangladesh receives a significant amount of annual rainfall,
the distribution is highly uneven. The monsoon season (June-September) accounts for most
of the rainfall, leaving the dry season with limited water resources. Furthermore, climate
change is projected to disrupt these patterns, leading to longer dry spells and unpredictable
rainfall events.

e Groundwater Depletion: Overexploitation of groundwater resources for irrigation and
other purposes is a significant concern. A study by the International Water Management
Institute (IWMI) found a rapid decline in groundwater levels in some parts of Bangladesh,
particularly in the northwest region. This depletion further reduces water availability during
dry seasons.

e Land Degradation: Deforestation and unsustainable land-use practices have led to soil
erosion and reduced water retention capacity. Vegetation plays a crucial role in regulating
the water cycle by promoting infiltration and reducing evaporation. Deforestation and
desertification contribute to drier soil conditions and exacerbate drought effects.

e Transboundary Water Management: Dams and barrages constructed upstream by
neighboring countries on shared rivers can significantly reduce water flow into Bangladesh,
particularly during dry seasons, further aggravating drought conditions.

e Evapotranspiration: The combined process of evaporation (water turning into vapor) and
transpiration (plants releasing water vapor) is a natural phenomenon. However, rising
temperatures can lead to increased evapotranspiration rates, further depleting water
resources and intensifying drought impact.

e Rice-Based Cropping Pattern: Rice, a staple crop in Bangladesh, is water-intensive. While
it provides food security, the extensive cultivation of rice contributes to high water
consumption, particularly during the dry season. This traditional cropping pattern might
need to be re-evaluated in the context of water scarcity.

The Consequences of Drought in Bangladesh

e Ecology and Biodiversity: Drought disrupts delicate ecological balances, impacting plant
and animal life. Reduced water availability can lead to habitat loss, hinder breeding cycles,
and threaten the survival of entire species.

e Soil Moisture Pattern and Texture: When drought strikes, it alters the natural soil moisture
pattern. With less water infiltrating the ground, vital nutrients leach away, and soil texture
can become coarser, further reducing water retention capacity. This degradation creates a
vicious cycle, making the land increasingly vulnerable to future droughts.
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e Agricultural Losses: Drought significantly impacts agricultural productivity, particularly in
rain-fed agriculture. Crops suffer from moisture stress, leading to stunted growth, reduced
yields, and crop failures. This not only affects food security but also disrupts livelihoods for
millions of farmers who depend on agriculture for their income.

e Fisheries: Drought can have a devastating impact on freshwater fisheries. Reduced water
levels in rivers, ponds, and beels (seasonal wetlands) disrupt fish breeding grounds and
reduce overall fish stocks. This not only affects food security but also jeopardizes the
livelihoods of fishermen and those involved in the aquaculture industry.

e Livestock: Livestock, especially poultry, are highly vulnerable to drought. Water scarcity
affects their health and productivity. Heat stress, a consequence of drought, can further
reduce poultry production.

e Loss of Employment: While drought may lead to some changes in cropping patterns,
like an increase in mango production in the Barind area, this shift can be a double-edged
sword. While mango trees require less water, they are also less labor-intensive compared
to traditional crops. This shift can lead to a loss of employment for agricultural workers
who rely on daily wages during planting and harvesting seasons. Additionally, the intense
heatwaves associated with drought can reduce working hours for daily laborers in various
sectors, further impacting their income.

e Water Availability: Drought reduces surface water availability in rivers, streams, and ponds.
This scarcity affects drinking water supplies for both humans and livestock. Additionally, it
reduces water availability for domestic use and sanitation, impacting public health.

Policy support on Drought

Bangladesh acknowledges its vulnerability to climate change, including drought, in its National
Adaptation Programme of Action (NAPA) [7] and Bangladesh Climate Change Strategy and Action
Plan (BCCSAP) [8]. These documents outline strategies for drought adaptation, including rainwater
harvesting, improved water management practices, promoting drought-resistant crop varieties, and
developing drought early warning systems.Recognizing its vulnerability to climate change, including
drought, Bangladesh has developed a comprehensive National Adaptation Plan (NAP) [10]. The
NAP outlines strategies and actions to enhance the country’s resilience to climate change impacts.

Building a Drought-Resilient Bangladesh

e Technological Interventions: Investing in drought-tolerant crop varieties, efficient irrigation
technologies like drip irrigation, and climate-smart agriculture practices like conservation
agriculture can significantly improve adaptation. Research and development institutions,
along with international collaboration, can play a key role in developing and disseminating
these technologies.

¢ Introducing Crop Diversification and tolerant varieties: Promoting the cultivation of a

wider variety of crops, including drought-tolerant legumes, pulses, and vegetables, can help
mitigate the risks associated with relying on a single water-intensive crop like rice.
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e Improved Water Governance: Strengthening water governance frameworks is essential to
ensure equitable and sustainable water use practices. This includes developing and enforcing
water regulations, promoting water pricing mechanisms that incentivize conservation, and
fostering public awareness about the importance of water conservation.

¢ Financial Resources: Mobilizing financial resources from government budgets, international
donors, and private investments is critical for implementing drought resilience projects
across various sectors. Innovative financing mechanisms such as climate bonds and green
funds can contribute significantly.

e Community-Level Initiatives: Empowering local communities through capacity building
and promoting traditional water conservation methods like rainwater harvesting and small-
scale irrigation systems are crucial. NGOs with the leadership of PKSF can play a vital role
in facilitating these initiatives by providing technical assistance and financial resources.

The Role of PKSF in Building Drought Resilience:

Palli Karma-Sahayak Foundation (PKSF), aleading national development organization in Bangladesh,
plays a crucial role in addressing drought through its Environment and Climate Change Unit (ECCU).
PKSF’s vast network of partner NGOs allows for effective implementation of drought resilience
projects at the grassroots level. Here's how PKSF contributes:

e Financial Support: PKSF provides financial support to NGOs for implementing drought
resilience projects. These projects can involve rainwater harvesting structures, micro-
irrigation systems using surface water, Managed Aquifer Recharge (MAR), promoting
drought-resistant crops, and establishing drought early warning systems.

e Technology Transfer: PKSF, in collaboration with research institutions and private sector
partners, can play a vital role in transferring drought-resilient technologies to the community
level. This could involve promoting the use of efficient irrigation equipment, introducing
low-cost sensors for soil moisture monitoring, or disseminating knowledge on climate-
smart agricultural practices like conservation tillage.

¢ Knowledge Sharing: PKSF facilitates knowledge sharing and best practices among NGOs
and communities working on drought resilience. This promotes learning and innovation in
drought adaptation strategies.

e Capacity Building: PKSF provides capacity building programs for communities on drought
preparedness, water conservation practices, and climate-smart agriculture techniques.
This empowers communities to manage their resources effectively and adapt to drought
conditions.

Case Study: GCF-Funded ECCCP-Drought Project:
The Extended Community Climate Change Project-Drought (ECCCP-Drought) tackles the

challenges of drought in Bangladesh through a multi-pronged approach, such as: Promoting
Sustainable Agriculture by introducing drought-tolerant cropping patterns featuring crops like rice,
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wheat, and mung bean that require less water, Promote the cultivation of drought-resistant fruit
trees and cash crops like cotton, Facilitate linkages between farmers and agricultural extension
services for seed access and technical support.

Enhancing Water Availability, through renovate and expand canals and ponds to improve surface
water storage capacity, Implement Managed Aquifer Recharge (MAR) systems, including rooftop
rainwater harvesting, to replenish groundwater reserves and

Strengthening Capacity and Raising Awareness by establishing climate change units and train
government institutions and NGOs on water management and climate adaptation strategies and
by Organize workshops and training programs for communities to raise awareness about climate
change and equip them with knowledge and skills to respond effectively to droughts.

References

[1] Intergovernmental Panel on Climate Change (IPCC). (2021). Climate Change 2021: The Physical
Science Basis. https:/www.ipcc.ch/

[2] United Nations Convention to Combat Desertification (UNCCD). (n.d.). Land Degradation.
https:/www.unccd.int/

[3] World Bank. (2018).Bangladesh: Rising Temperature Affects Living Standards of 134 Million
Peoplehttps:/www.worldbank.org/en/news/press-release/2018/09/26/bangladesh-
rising-temperature-affects-living-standards-of-134-million-people

[4] Shahid, S., &Behrawan, H. (2008). Drought risk assessment in the western catchments of
Bangladesh. International Journal of Climatology, 28(7), 899-911. https:/link.springer.com/
article/10.1007/s11069-007-9191-5

[5] Sendai Framework for Disaster Risk Reduction 2015-2030. https:/www.un.org/en/development/
desa/population/migration/generalassembly/docs/globalcompact/A_RES_69_283.pdf

[6] The Paris Agreement. (2015). https:/unfccc.int/process-and-meetings/the-paris-agreement

[7] Ministry of Environment, Forest and Climate Change, Government of the People’s Republic of
Bangladesh. (2005). National Adaptation Programme of Action (NAPA) to Climate Change.
https:/moef.gov.bd/

[8] Ministry of Environment, Forest and Climate Change, Government of the People’s Republic of
Bangladesh. (2009). Bangladesh Climate Change Strategy and Action Plan (BCCSAP). https:/
moef.gov.bd/

[9] International Organization for Migration (IOM). (2017). The Climate Change and Migration
Nexus. https:/www.iom.int/

[10] Ministry of Environment, Forest and Climate Change, Government of the People’s Republic
of Bangladesh. (2018). National Adaptation Plan (NAP) of Bangladesh: Summary for
Policymakers. https:/moef.gov.bd/

[11] https:/www.greenclimate.fund/project/sap026

Wrold Environment Day 2024 | 101 _



Towards Food Security through Sustainable Agriculture
Dr. Md. Sohrab Ali*

With the progress of civilization, man has learned many skills, but only rarely has he learned to
preserve his source of food. Civilized man has despoiled most of the lands on which he has lived
for long. It has been a chief cause for the decline of his civilizations in older settled regions (Dale
and Carter, 1955). Across the globe, up to two billion people currently live under severe food
insecurity and do not have regular access to safe, nutritious, and sufficient food. The latest science
from the Intergovernmental Panel on Climate Change (IPCC) lays bare the widespread degradation
of formerly productive land. The world is not on track to achieve the UN’s second Sustainable
Development Goal of Zero Hunger by 2030. If recent trends continue, some 10 percent of the
global population will be hungry in 2030 (UN Convention to Combat Desertification - UNCCD).

Land is being degraded rapidly worldwide. Land degradation is the result largely of anthropogenic
causes which exploit land, causing its utility, biodiversity, soil fertility, and overall health to decline.
Land degradation changes and disrupts rainfall patterns, exacerbates extreme weather like
droughts or floods, and drives further climate change. 32 gigatons of Carbon will be lost from the
land due to intensive agriculture between 2015-2030. 70% of all ice-free land has already been
altered by human activity impacting over 3.2 billion people (UNCCD). Ensuring food security for a
growing global population requires healthy land resources and flourishing ecosystems. Yet current
agricultural practices are causing soils worldwide to be eroded up to 100 times faster than natural
processes replenish them. At current rates, 90 percent of land will bear our imprint by 2050. The
impacts of land degradation will be felt by most of the world’s population. It results in social and
political instability, which drives poverty, conflict, and migration.

To arrest, and then reverse, this alarming picture of the future the UN General Assembly (UNGA)
and the UNCCD simultaneously adopted the goal of land degradation neutrality (LDN) by 2030
with the objectives of - (1) maintaining or improving the sustainable delivery of ecosystem services,
(2) maintaining or improving land productivity to enhance global food security. (3) increasing the
resilience of land and the populations dependent on it, (4) seeking synergies with other social,
economic, and environmental objectives, (5) reinforcing and promoting responsible and inclusive
land governance. LDN is defined as “a state whereby the amount and quality of land resources
necessary to support ecosystem functions and services to enhance food security remain stable,
or increase, within specified temporal and spatial scales and ecosystems.” Globally 196 countries
including Bangladesh have pledged (or are aiming) to achieve LDN by 2030. Achieving LDN
requires three concurrent actions: (1) avoiding new degradation of land by maintaining existing
healthy land; (2) reducing existing degradation by adopting sustainable land management practices
that can slow degradation while increasing biodiversity, soil health, and food production; and (3)
ramping up efforts to restore and return degraded lands to a natural or more productive state.

Bangladesh perspective

Land use change is faster than any other time in the history while country is losing arable land
@ 1% per annum for other non-agricultural uses. Per capita land is on the decrease due to ever

* Director (Planning), Department of Environment
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increasing population (leading to growing demand for land for food production). Hence the
toughest challenge for Bangladesh is to attain food sufficiency for a growing population from a
diminishing land resources (per capita Net Cropped Area was 0.044ha during 2000 - 2001). The
current agricultural system largely depends on inorganic inputs (fertilizers, pesticides, etc.). Over
exploitation of land, over use/ inappropriate use of chemical inputs, etc. lead to environmental
and land degradation/pollution. Over exploitation of land leads to nutrients mining and this could
be handled by integrated nutrient management, cultivation of low nutrient demanding crops, etc.
Over use/ misuse may lead to leaching loss of nutrients to the sub-soil layer and that could be
reused by cultivating shallow rooted crops in the same land followed by deep rooted crops. A
study jointly organized by the Department of Environment (DoE) and Soil Resource Development
Institute (SRDI) identified 12 types of land degradation (soil nutrient depletion, organic matter
depletion, acidification, salinization, soil pollution, soil erosion, riverbank erosion, sandy over wash,
drought, waterlogging, soil sealing and ecosystem degradation) accounting land degradation 76.2%
in the country. Annual average degradation is @ 27,000ha during 2000 to 2020 (Zahid et al., 2020).

Bangladesh is committed to achieve “Land Degradation Neutrality (LDN)” by 2030. Towards this
end the government has adopted “Road map for Combating Land Degradation in Bangladesh”. As
part of this road map, under the supervision of DoE, the Department of Agriculture Extension (DAE)
and the Barind Multi-purpose Development Authority (BMDA) identified and documented a good
number Sustainable Land Management (SLM) technologies of some selected areas of Bangladesh.
However, documentation of SLM technologies in other areas of the country as well as scaling up
and scaling out of documented technologies are essential to sustain agriculture by meeting climate
change.

Climate change is now reality and Bangladesh is the innocent victim of it. The number of dry days
per annum is on the increase and thus, longer dry period critically affects horizontal and vertical
agriculture. Land degradation and drought have slow moving but far reaching negative impacts on
the production system. To be optimally and sustainably productive, an ecosystem needs stability
and resilience maintaining a delicate balance between the land-soil-water-climate milieu and the
living plants, animals and humans. Fragility sets in when this delicate balance is disturbed due
to internal processes within the ecosystem or external forces and influences or both working
simultaneously or in succession (Bokhtiar et al. 2023). To cope with this changing environment,
Bangladesh needs to redesign its cropping patterns by considering following aspects:

1. Shallow rooted crops followed by deep rooted crops.
2. Low nutrient demanding crops.
3. Low water demanding crops and avoid/reduce high water demanding crops. This is how a

larger area may be brought under irrigation with a certain amount of water. Avoid ground
water irrigation because this is simply a misuse of high quality drinking water. Long term
ground water irrigation may cause soil salinity.

Mainstreaming SLM best practices and crop sanitation.
Follow ecosystem based approaches to adaptation (EbA).
Follow Crop Zoning.

Judicious application of fertilizers and pesticides.

SO 1 A

Climate resilient stress tolerant crop varieties.
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Optimising Opportunities for Nature-based Solutions
Dr. Md. Saifur Rahman*
Nature-based Solutions: A Sustainable Policy Intervention

Bangladesh, a rising economy, is confronted with a multitude of development-related challenges,
exacerbated by the existential threats of climate change, biodiversity loss, and environmental
degradation. These challenges pose a significant barrier to the country’s Sustainable Development
Goals. Nature-based Solutions (NbS) offers a sustainable policy intervention that not only addresses
these challenges but also enhances social and economic security, empowering local communities.
The urgency of implementing NbS is underscored by the successful mangrove afforestation in
coastal regions, which has significantly reduced cyclone impacts. This compelling success story
highlights the immediate need for NbS, urging us to act swiftly for a sustainable future.

The 8th Five-Year Plan of Bangladesh states that Bangladesh is amongst the fastest growing
countries in the world and will be graduated from the Least Developed Country Status by 2026.
The country strives to achieve sustainable development goals and other national and international
targets and priorities. In this regard, the country’s vision is to develop a prosperous delta, for which
maintaining balanced growth, ensuring equity, environmental protection, and sustainable natural
resource management remains challenging. At this juncture, innovative interventions which can
co-produce and co-create multiple benefits concurrently must be chosen for implementation and
scaling up for the welfare of society. According to the International Union for Conservation of
Nature (IUCN), NbS is considered a transformative approach, harnessing the potential of nature
that can sustainably manage natural ecosystems, address societal challenges and simultaneously
provide human well-being and biodiversity benefits. Scientists call for protecting natural ecosystems
and biodiversity, which is the key to solving vital climate-induced socioecological problems. At the
same time, nature provides essential goods and services for our survival.

However, evidence suggests that the lack of certain misconceptions, inadequate policy and political
commitment, societal challenges and associated implementation gaps hinder to realise the ample
opportunity linked to environmental, social, and economic benefits of NbS (see Gain et al., 2022;
Smith et al., 2021; Kabisch et al., 2016). Therefore, the study attempts to bring those phenomena
to the fore and conduct a critical analysis to understand the knowledge- gap regarding the barriers
or challenges to scaling up or optimising the implementation and governance of NbS in Bangladesh.

Barriers and Challenges of Governing Nature-based Solutions

Primary data were collected purposively through a semi-structured questionnaire interviewing 212
policy actors and practitioners across scales and disciplines. Scholarly articles were searched and
examined as secondary data to support the analysis and facilitate argumentative discussion. The
result shows that the top 26% of the respondents considered lack of awareness as one of the main
barriers to implementing NbS (Fig. 1). 22% of the respondents equally consider the knowledge
gap and lack of policy provisions as challenges for implementing NbS. Then, insecure finance

* Deputy Secretary (Forest Biodiversity Section), Ministry of Environment, Forest and Climate Change
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(16%), technological constraints (12%), and governance challenges (2%) are considered barriers to
implementing NbS (Fig. 1).

Barriers perception of nature-based solution
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Figure 1: Discourse on barriers or challenges to scaling up the implementation and governance of
Nature-based Solutions

Scholars agree that there are barriers and challenges observed to implementing and upscaling
the practices of NbS; for example, Toxopeus and Polzin (2021) and Raymond et al. (2017) talked
about accessing public and private finance for upscaling urban NbS; Kabisch et al. (2016) and
Krauze and Wagner (2019) speaks about the lack of comprehensive information and dearth of
evidence considered as critical barriers for the creation, implementation and managing the NbS.
Path dependency is considered a barrier where decision-makers act as a resistance to change
and love to depend on the action based on their known past experiences (Davies & Lafortezza,
2019). Institutional fragmentation (‘Sectoral Silos’) is another important barrier where different
sectors usually work in line with their own vision, which oftentimes creates confusion about who is
doing what (Frantzeskaki et al., 2017) and limits the opportunities for incorporating novelty in NbS
planning and management (Ershad Sarabi et al., 2019; Wamsler, 2015 ).

Inadequate regulations and guidelines are among the barriers found in the literature (Chen et al.,
2019), and policy actors are confused about the goals and returns of the NbS. One of the important
barriers mentioned in the literature is the uncertainty regarding the implementation process and
the effectiveness of the solutions (Albert et al., 2019; Nesshéver et al., 2017). In this regard, one of
the experts interviewed defines the overall context as intriguing as below:

Yet, NbS is not adequately addressed in the respective policies and plans. Governance and regulatory
mechanisms are not established. The lack of Technology and the complexity of its implications as nature-
based solutions demand more integration among sectors by linking together policy, financial instruments,
and technical advances. The stakeholders * awareness and sensitisation regarding NbS are still poor.
Recognition of the value of NbS has not yet been well established.
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Optimising Opportunities in Scaling up Nature-based Solutions

Whatever people understand, they are convinced and wise enough to assume that NbS provides
multiple benefits and opportunities once it is properly implemented. The solution pathway against
identified challenges must be one step forward: getting out of siloed engineering, incorporating
nature into our understanding, and undertaking bio-action grounded on science-policy hard talks.
The sustainable solution should be the one that talks about nature-based solutions. With this view,
the study puts some recommendations based on the study findings to overcome the challenges
and optimise opportunities for scaling up the implementation of NbS below:

First, provisions for nature-based solutions should be adequately prescribed and addressed in
the respective policies and plans for the environment, forest, climate change, water, agriculture,
fisheries, and other relevant fields. A country-driven implementation strategy and guidelines
might be developed. The complexity of its implications as nature-based solutions demand more
integration among sectors by linking policy, financial instruments, and technical advances.

Second, ignorance of the concepts regarding nature-based solutions should be mitigated. In this
regard, misinterpretation and oversimplification of NbS must be avoided. We need solid information
and concrete data to demonstrate the co-benefits and efficiency of NbS. Knowledge regarding
implementation tools, bio-engineering, effectiveness, and monitoring and evaluation frameworks
should be conceptualised and recognised in the policy field.

Third, a long-term NbS-Country Investment Plan (NCIP) detailing financing needs and investment
strategy under the leadership of the Finance Division in association with the relevant ministries and
agencies might be developed. The Plan should document finance and investment opportunities
from all public, private, bilateral, multilateral and other international sources. Bangladesh endorsed
global designated and accredited bodies like the Global Environment Facility (GEF), Green Climate
Fund (GCF), Adaptation Fund, and proposed Loss and Damage Fund, which should be targeted
for secure funding for implementing the proposed plan. Moreover, as an intermediary measure,
provisions might be made to mobilise NbS funding from the Bangladesh Climate Change Trust
Fund. Moreover, a national guideline or certification scheme might be developed to assess the
projects/schemes for NbS funding.

Fourth, advanced technologies and improved capacity enable Pandora’s box to open and turn the
complexities into a solution. Emphasis should be given to generating specialised knowledge and
capacityin climate change adaptation and mitigation, biodiversity and nature conservation, access to
finance, water resources management, nature-based agriculture, land use planning, environmental
conservation, socio-economic aspects of NbS etc. Participatory planning, collaborative decision-
making and systemic innovation would ensure the scalability and sustainability of NbS governance.

Finally, awareness and sensitisation initiatives can play a pivotal role in the success of NbS, as they
drive educating concerned stakeholders (i.e., policymakers, private sector, and general people),
which is essential for understanding the value of NbS and gaining support for its implementation.
Awareness programs can encourage community involvement with local needs and knowledge,
enhance funding and mobilisation of resources, support policy coordination between sectors, and
promote co-design with socially accepted solutions, which can support sustainability and large-
scale implementation of NbS.
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PCB A Forgotten Legacy

Md. Hasan Hasibur Rahman*

PCBs or polychlorinated biphenyls, represent a category of chemicals designated as one of the
original twelve Persistent Organic Pollutants (POPs) addressed by the Stockholm Convention.
They exhibit characteristics such as durability, heat retention, and the ability to form an oily liquid
at typical room temperatures, making them valuable in electrical and various industrial purpose.
However, despite their utility, PCBs are hazardous substances, posing significant risks to both the
environment and human health due to their toxic nature and synthetic origin.

In 1865, the initial “PCB-like” compound was identified as a byproduct of coal tar. Afterward, in
1876, German chemist Oscar Dobner (Doebner) synthesized the first PCB within a laboratory.
PCBs constitute a class of persistent organic pollutants (POPs) that were manufactured extensively
from the 1930s through the 1980s. Following this development, significant quantities of PCBs

were discharged into the environment.

They were used in closed applications,
such as electric transformers and
capacitors and in open applications
such as paint, buildings, installations
and machinery where they are more
easily released into the environment
and therefore pose a significant
risk to direct human exposure in
daily life. PCBs are also formed
and released unintentionally from
several anthropogenic sources such
as, waste incinerators, cement kilns,
metallurgical industry, residential
combustion, among others. Although
no longer allowed to be produced,
PCB can still be found everywhere. It
is a global issue, everyone in the world
is likely to have PCB quantities in their
body.

PCBs persist in the environment
for long periods and can travel over
great distances through air, water and
migratory species across international
boundaries. They accumulate in fatty
tissues and bio-magnify higher up in

* Deputy Director, Department of Environment.
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Persistent organic pollutants (POPs)

POPs are hazardous chemicals that threaten human health and
the planet’s ecosystems. POPs remain intact for a long time,
widely distributed throughout the environment, accumulate
and magnify in living organisms through the food chain, and
are toxic to both humans and wildlife.

POPs travel long distances, they are found in the environment
around the globe, including close to industrial and urban
settings, but also in remote locations such as the Arctic, high
mountains and Pacific Ocean trenches at 7-10,000 meters
below sea level.

Humans are exposed to POPs in a variety of ways, mainly
through the food we eat, the air we breathe, in the outdoors,
indoors and at the workplaces. Many products we use in our|
daily lives used to contain and/or may still contain POPs, which
have been added to improve product characteristics, such as
flame retardant or waterproofing.

B omce urmasl ek o |_

Timeo

=T

=

Blomagnification |

Figure 01: Bio-magnify of PCBs in the food chain




the food chain, where they can be harmful to top predators such as tuna, seals, polar bears and
humans. From the 209 different types of PCBs, 13 are considered to be dioxin-like POPs. Their
persistence in the environment corresponds to the degree of chlorination, and half-lives can vary

from 10 days to one-and-a-half years.
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Figure 02: Effects of PCBs on the Environment and Human Health

It is estimated that between 1 and 1.5 million tonnes of PCBs have been produced worldwide by a
small number of countries (12) since the late 1920s.
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Table 01: Estimates of global PCB production (tons) as “pure” chemical (UNEP-POPS-COP.8-INF-10)

It is important to note that due to dilution and cross-contamination, the mass of liquids and
equipment containing or contaminated with PCB is much larger than the amounts of pure PCB
produced: a single tonne of PCB can generate multiple tonnes of PCB wastes.

The progress in eliminating PCB varies considerably across UN regions. In January 2016 UNEP
estimated that only 17% of total of equipment and materials containing PCB (transformers account
for the largest share of the total mass) have been eliminated, at the rate of about 200,000 tonne/
year since 2000. 83% of the total are still to be eliminated.
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Addressing the remaining 83% would require the elimination of 1 million tonnes of PCB-containing
oils and contaminated equipment per year to reach the 2028 target. Only 30% of the countries are
on track to reach the 2025 and 2028 goals.
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Figure 03: PCBs Production and Elimination Timeline

Bangladesh took significant steps to
combat Persistent Organic Pollutants
(POPs) by becoming a signatory to the
Stockholm Convention on May 23, 2001,
and later ratifying the Convention on
March 12, 2007. The Convention officially
came into force in Bangladesh in June
2007. Secretary, Ministry of Environment
Forest and Climate Change is the focal
point of this convention.

To eliminate or restrict the production and
use of persistent organic pollutants (POPs)
an international environmental treaty
“Stockholm Convention on Persistent
Organic Pollutants’ is signed on 22 May
2001 in Stockholm and effective from 17
May 2004, the Stockholm Convention

In compliance with its commitments under
Article 7 of the Stockholm Convention,
Bangladesh formulated a National
Implementation Plan (NIP) for POPs in
January 2007. This NIP outlines a total of
nine projects aimed at implementing the
provisions of the Stockholm Convention,
one of which is focused on the
management and phased-out of PCBs.
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Stockholm Convention on Persistent Organic Pollutants

The Stockholm Convention on Persistent Organic
Pollutants (POPs), often referred to as the Stockholm
Convention, is a global treaty established to address
and regulate the production, use, and release of certain
persistent organic pollutants (POPs). To date, 186
countries have ratified the Convention.

Its primary objectives are to protect human health and
the environment from the harmful effects of POPs
and to promote the elimination or restriction of their
production, use, and release. The treaty lists specific
chemicals, including pesticides, industrial chemicals, and
by-products, as POPs. Notable examples of POPs include
polychlorinated biphenyls (PCBs), dichloro diphenyl
trichloroethane (DDT), dioxins etc.

Under the Stockholm Convention, parties commit to
eliminate the use of PCB in equipment by 2025 and
make determined efforts to lead to the environmentally
sound management of waste liquids and equipment
contaminated with PCB by 2028. The production of PCB
and new uses are prohibited, and equipment containing
PCB shall not be exported or imported except for the
purpose of environmentally sound waste management.
PCBs have been listed on Annex A of the convention as
part of the 12 initial POPs, as industrial chemicals and
unintentional by-products.




The parties under the Stockholm Convention are no longer allowed to manufacture PCBs and must
discontinue their use of this chemical. However, existing equipment containing or contaminated
with PCBs can be used until 2025.

In order to achieve the goal of the Stockholm Convention by 2025, Department of Environment
has been implementing “Environmentally Sound Development of the Power Sectors with the Final
Disposal of Poly Chlorinated Biphenyls (PCBs)” project with financial support from the Global
Environmental Facility (GEF) and technical assistance from United Nation Industrial Organization
(UNIDO).

Associate implementation agencies of this project are
e Bangladesh Power Development Board (BPDB);
e Power Grid Company of Bangladesh (PGCB) Limited
e Bangladesh Rural Electrification Board (BREB);
e Dhaka Power Distribution Company Limited (DPDC);
e Dhaka Electric Supply Company Limited (DESCO);
e West Zone Power Distribution Company (WZPDCO) and
e Northern Electricity Supply Company Limited (NESCO).

The overall objective of this project is to protect the human health and the environment from the
adverse effect of PCB by reducing and/or eliminating the releases and exposure to PCBs through
establishment of an Environmentally Sound PCB Management System.

The specific objective of the project is

e To assist the power sector of the country in fulfilling its PCB-related obligations under the
Stockholm Convention by enhancing national capacities for safe PCB management through-
out entire life-cycle (inventory, usage, handling, storage, transportation and disposal).

e To assist the stakeholders for final disposal of more/less 500 tons of PCBs contained
equipment.

Our overarching objective is to fulfill the targets of the Stockholm Convention, which entails
eliminating the utilization of polychlorinated biphenyls (PCBs) in equipment by 2025 and
establishing an environmentally responsible approach to handling liquid and equipment waste
contaminated with PCBs by 2028. The attainment of this goal is of paramount importance, as it
will not only safeguard the well-being of both humans and the environment but also mitigate the
adverse repercussions associated with PCBs, which are hazardous compounds
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Can Community-based tourism facilitate to conserve
the Sundarbans?

Md. Mozahidur Rahman*

Community-based tourism is regarded as a tool for natural and cultural resource conservation
and community development and it is closely associated with ecotourism, sometimes referred
to as community-based ecotourism. It provides alternative economic opportunities which are in
essence in rural areas. It has been implemented in many developing countries, often in support of
wildlife management, environmental protection and/or development for indigenous people (Harris
and Vogel, Undated). Unlike mass tourism often resulting disruption of local economies, seasonal
unemployment, degradation of natural and cultural environment, community-based tourism
is supposed to be more cautious and environment- friendly with sustainable tourism approach
(Gorcia and Paloca, 2006).

The Sundarbans mangrove forest, one of the largest such forests in the world, is formed at the
delta of the Ganges, Brahmaputra and Meghna rivers on the Bay of Bengal (Viju,1995 cited in
Salam et al., 2000). Sundarbans Reserved Forest (SRF) of Bangladesh is the single largest tract of
mangrove forest in the world covering an area of about 6,017 km2. This consists about 51% of the
total forest area and 4.2% of the total land area of the country (Haider, 2004). The site is composed
of three sanctuaries (Sundarbans West, South, and East) with a total area of 140,000 hectares. The
three sanctuaries, intersected by a complex network of tidal waterways, mud flats and small islands
of salt tolerant mangrove forests, present an excellent example of ongoing ecological processes,
displaying the effects of monsoon rains, delta formation, tidal influence and plant colonisation.
The area is known for its wide range of fauna including birds, reptiles, the Royal Bengal tiger and
other threatened species, such as the estuarine crocodile and the Indian python. The Sundarbans is
not only the world’s largest continuous mangrove forest but is also of great economic importance
to Bangladesh, as a prime source of valuable natural products ranging from building timber to
prawns and honey to palm leaves for thatching. Sundarbans is an excellent potential tourism spot
in Bangladesh as well as in the world. All the year round, a considerable number of domestic and
international visitors/tourists visit this mangrove forest (Blower, 1985 cited in Salam et al., 2000).

It is a matter of fact that the Sundarbans is experiencing illicit felling and overexploitation (Iftekhar
and Islam, 2004). Due to the degradation there are different problems in environmental services e.g.,
protection against cyclones, tidal surges, land erosion, salinization, etc. and the forests also decline
itself. As a result, people’s vulnerability is increasing due to the detrimental effect of these factors.

There are no permanent residents inside the Sundarbans although some 300,000-600,000 people
earn their livelihood collecting honey, palm leaves, cutting grass, cutting wood, and catching
and drying fish (FAO/UNDP, 1994 cited in Salam et al., 2000). While the Sundarbans is one of
Bangladesh’s major tourist attractions due to its natural resources and wildlife, poachers and illegal
hunters along with the local people threaten this world heritage. Deforestation has taken place
with active involvement of local people to meet their daily necessaries. But these local people
surrounding the villages of the Sundarbans may play a strong and vital role to conserve the natural
resources of SRF.

* Deputy Director, Department of Environment.
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In fact, Due to lack of income opportunities, education and environmental consciousness most
of the people living adjacent to Sundarbans are fully or to some extent dependent on the natural
resource harvestation of the Sundarbans which threatens the forest as a whole. This scenario urges
enormous alternative income generation for the locals which can alter the pattern of dependency
on the natural resources of the Sundarbans. This modified dependency on the Sundarbans will
contribute to reduce extraction of natural resources of the forest and restrict the outsider illicit
fellers by their non-cooperation attitude to smash up the forest). The landscapes, flora, fauna and
traditional culture of a protected areas form attractions for the tourists (Ceballos-Lascurain, 1993).
Tourism is highly dependent upon natural capital (e.g. wildlife, scenery, etc.) and associated culture
(Roe and Khanya, 2001). One of the most common uses of protected areas is tourism and also
the surrounding area, the people; their culture, practice, etc. are (potential) attractions for the
tourists. It has been broadly accepted, the local stewardship of resources plays an important role in
the long-term sustainability of resource use. A range of collaborative activities has demonstrated
that the participation of local communities in the management of forest resources greatly assists
in conservation as well as promotes rural development. CBT is one such emerging activity that is
generating much interest among local people, tour operators, government agencies, and business
sector. CBT could be an option of generating a more sustainable tourism industry.

It is difficult to protect the flora and fauna unless there are economic benefits to the country as well
as to the local people. Nature oriented tourism can be one means to help achieve sustainability in
the reserve forest as well as protecting the important world heritage site. Well-planned tourism
could provide economic and political incentives for proper management and for conservation and
could bring additional benefit to local communities and regional economies (Salam et al., 2000).

Inthese regards, CBT has great potentialities to develop at the surroundingvillages of the Sundarbans
particularly at the entry points of the forest. The surrounding village Dhangmari of Chandpai Range
and Burigoalini of Satkhira Range of the Sundarbans have such potentialities to develop CBT to
emancipate the local people and improve their socio-economic status by generating alternative
source of income for their (local peoples’) livelihood. A variety of activities of CBT such as local eco-
guide, selling handicrafts, tour operators, porters, etc. seek positively to make link conservation
with economic development.

Local people can derive maximum benefits and contribute to conserving the local resources
(cultural and/or environmental) on which tourism is dependent (RECOFTC, 2007). Unemployed
people in the neighborhood of Sundarbans can be employed in the service industries, operating
or accompanying jungle boat trips and wilderness trails and assisting in transport operation. In
addition, small handicrafts industries, including basket work, weaving, leather goods, brass ware,
jute products and clay pots can be established in nearby villages. When these people are benefited
economically from eco-tourism, they may support habitat-protection in the Sundarbans. The
visitors and tourists will come to these villages and stay with local people, enjoy the local people
culture, appreciate their various activities, buy their handicrafts, visit the surrounding attractions
with the cooperation of the local people (act as guide or demonstrator) and thus they can earn in
a different way other than to harvest the natural resources of the Sundarbans. At the same time
these locals will be engaged with the tourists while they visit the Sundarbans for one or more
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days by providing supports of eco-guides, transports, daily necessities, etc. The whole process
of facilitating the conservation of SRF through CBT activities can be depicted in the following
diagram.

CBT as an approach to facilitate

Pl b )

conservation of SRF

\ 4 A

Active and passive participation of Active and passive participation of

__| the outsiders (e.g., tourists/visitors, the locals in different CBT activities
Tour Operators, boatmen,
businessmen, etc.) v
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= Cultural shows
= Handicrafts

= Home stay

= Volunteers

Exchange of culture, norms between |, = Transport providers
guest and host = Local eco-guides

Positive social impact and
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™ the CBT activities

A

Become environmentally conscious
| by their visit to local areas; two way [*
interaction of host and guest

—» Job opportunities for the locals +

Figure: The process of facilitation to conserve SRF through CBT as an approach.

CBT is a new concept in Bangladesh which has to disseminate among different stakeholders
(local people, Tour Operators, Forest Department, NGOs, etc.) of the country. If a proper plan
can be taken to initiate the concept of CBT at the surrounding villages of the Sundarbans then
it will reduce the pressure on the forest to make a more resourceful healthier forest and also
a unique tourism (more specially ecotourism) spot. Eventually it will contribute to improve the
environment i.e. the very fragile mangrove ecosystem. Thus, Government may earn more revenue
from the forest sector as well as tourism at the both inside and outside the Sundarbans along with
environmental sustainability. But prior to make a strategic or business plan for CBT development
at the surrounding villages, a feasibility study on CBT is mandatory to analyze its different aspects
systematically and scientifically.
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Light in a Nutshell
Md. Mahbubur Rahman Khan*
What is Light?

Light is a form of electromagnetic radiation that is visible to the human eye. It consists of particles
called photons that travel in waves. Light is characterized by its properties such as intensity,
wavelength, frequency, and polarization. It can travel through a vacuum and various mediums,
including air, water, and transparent materials like glass. Light plays a fundamental role in many
aspects of the universe, including vision, photosynthesis, communication, and the behavior of
matter at the atomic and subatomic levels.

What is Lightning?

“Lightning,” which is a natural atmospheric electrical discharge that occurs during thunderstorms.
Lightning typically happens when electrical imbalances between clouds or between a cloud and
the ground are equalized by a sudden flow of electricity. This discharge creates a bright flash of
light, which we see as lightning, and generates intense heat and sound waves, resulting in thunder.
Lightning can take various forms, including cloud-to-cloud, cloud-to-ground, and intra-cloud
discharges, and it can cause damage to property, start fires, and pose risks to humans and animals
caught in its path.

Visible night sky

Light can be Pollutant?

Most of us are very much familiar with Air pollution, Water pollution, Noise pollution, Soil pollution
even odor pollution, but did you know that Light can also be a pollutant?

* Research Officer, Department of Environment
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Light pollution refers to the excessive or misdirected artificial light produced by human activities,
which brightens the night sky and obscures the natural darkness. It includes various sources such as
streetlights, outdoor advertising, industrial facilities, and residential lighting. Light pollution not only
interferes with astronomical observations but also disrupts ecosystems, affects wildlife behavior,
impairs human health, and wastes energy. It has several negative impacts on the environment,
wildlife, human health, and plants.

For billions of years, all life has relied on Earth’s predictable rhythm of day and night. It's encoded
in the DNA of all plants and animals. Humans have radically disrupted this cycle by lighting up the
night.

Plants and animals depend on Earth’s daily cycle of light and dark to govern life-sustaining behaviors
such as reproduction, nourishment, sleep, and protection from predators.

Scientific evidence suggests that artificial light at night has negative and deadly effects on many
creatures, including amphibians, birds, mammals, insects, and plants

Light Sensitive Animal in Nature

Many animals in nature are sensitive to light due to their evolutionary adaptations and specific
ecological roles. There are just a few examples below of animals in nature that are sensitive to light
in various ways, highlighting the importance of minimizing light pollution to preserve their natural
behaviors and habitats:

e Nocturnal Animals: Nocturnal animals, such as owls, bats, and some species of rodents, are
highly sensitive to light. They have specialized adaptations in their eyes, such as large pupils
and enhanced light-gathering abilities, to navigate and hunt in low-light conditions.

e Marine Creature: Deep-sea organisms, like certain species of fish and invertebrates, have
developed sensitivity to bioluminescence, which is the light produced by other organisms
in the ocean. They use this sensitivity for communication, finding mates, and detecting prey
or predators in the darkness of the deep sea.

e Insects: Many insects are attracted to light sources, a phenomenon known as phototaxis.
However, artificial lights can disrupt their natural behaviors and migration patterns. For
example, moths are known to be drawn to artificial lights, which can interfere with their
navigation and lead to increased predation risk.

e Sea Turtle: Sea turtles are sensitive to light pollution, particularly hatchlings. They rely on
natural light cues, such as moonlight, to find their way to the ocean after hatching. However,
artificial lights from coastal developments can disorient them, causing them to head away
from the water and towards danger, such as roads or predators.

e Birds: Many bird species are also sensitive to light pollution, especially during migration.

Artificial lights can cause birds to become disoriented, collide with buildings or
communication towers, and interrupt their migration routes.
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Light Sensitive Plants in Nature:

While plants are not typically sensitive to light in the same way that animals are, they do exhibit
various responses to light that are crucial for their growth, development, and survival. Here are a
few examples of light-sensitive plant behaviors:

e Phototropism: Phototropism is the growth of plants in response to light direction. For
example, the stems of many plants grow towards a light source, a phenomenon known
as positive phototropism, while roots often grow away from light, exhibiting negative
phototropism. This allows plants to optimize their exposure to sunlight for photosynthesis
and nutrient absorption.

e Flowering: The timing of flowering in many plants is influenced by the duration and intensity
of light exposure. Plants perceive changes in day length, known as photoperiodism, which
triggers flowering in response to specific light conditions. This mechanism is crucial for
timing reproductive processes and ensuring successful pollination.

e Shade Avoidance: Some plants exhibit shade avoidance responses when they sense
competition from neighboring plants for light. They may elongate their stems or alter their
leaf orientation to reach or capture more light, maximizing their photosynthetic efficiency.

e Circadian Rhythms: Like animals, plants also have internal biological clocks that regulate
their physiological processes in response to daily light-dark cycles. Circadian rhythms
control various aspects of plant growth, metabolism, and responses to environmental
stimuli, helping plants synchronize their activities with the day-night cycle.

e Photomorphogenesis: Light also plays a crucial role in regulating plant development and
morphology through a process called photomorphogenesis. Different wavelengths of light
(red, blue, far-red) are perceived by photoreceptor proteins, such as phytochromes (red/
far-red light photoreceptors) and cryptochromes (blue light photoreceptors), which trigger
specific growth responses, including seed germination, stem elongation, leaf expansion,
and chlorophyll production.

Conclusion

e Addressing light pollution is indeed becoming increasingly important worldwide as artificial
light at night continues to grow. It’s often overlooked compared to other forms of pollution
like air and water pollution, but it can have significant impacts on ecosystems, human
health, and astronomical observations.

e It's promising that there’s recognition of the need to address light pollution in Bangladesh,
especially as it's not currently covered in the Bangladesh Environmental Conservation Act,
1995 and Environmental Conservation Rules, 2023. However, including a provision for light
pollution in the amendment of the Bangladesh Environmental Conservation Act would be
a positive step forward in raising awareness and addressing this issue.
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e Measuring the intensity of light pollution and enforcing laws can be challenging, but it’s not
impossible. Implementing regulations that set limits on outdoor lighting, promote the use
of energy-efficient lighting, and encourage responsible lighting practices can help mitigate
light pollution.

e Education and public awareness campaigns can also play a crucial role in reducing light
pollution. By informing individuals and organizations about the impacts of excessive artificial
light and providing guidance on how to minimize it, communities can work together to
protect their environment and preserve the beauty of the night sky.

e Overall, integrating provisions for light pollution into Environmental Conservation Act

and Rules are essential for addressing this increasingly significant issue and promoting
sustainable development in Bangladesh.
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Heat Stress and Dairy Cow Productivity: Challenges and Solutions
for High-Yielding Cows

Dr. Md. Rakibul Hassan?, Eashtiak Ahamed Pehan?, Sonia Sultana? Anowar Hosen?,
Ayesha Shiddikka Afsana? and Dr. Nasrin Sultana3

Introduction

In order to satisfy the demand for milk and dairy products on a worldwide scale, the dairy sector is
crucial. High yielding crossbreeds have become more popular among the many dairy cow breeds,
due to their excellent milk production capacities. But it is known that higher-producing cows have
a lower tolerance for heat stress (HS) than lower-producing cows and have significant productive,
reproductive and physiological effects which may result in a variety of metabolic abnormalities. The
estimated yearly milk loss owing to stress among cattle and buffaloes throughout all of Bangladesh
is 1.8 million tons, or about 2% of the nation’s total milk output. Stress is the body’s response to
stimuli that disrupt the normal physiological balance or homeostasis and frequently have negative
repercussions. Stress results from ongoing environmental pressures on animals that disturb
homeostasis and cause new adaptations that may or may not be beneficial to the species. Heat
stress is one of the stressors that have been linked to decreased animal productivity in tropical,
subtropical, and dry regions.

When determining the amount of thermal comfort or stress felt by animals, especially dairy cows,
the Temperature Humidity Index (THI), a composite metric incorporating temperature and humidity,
is a crucial factor. When any set of environmental factors causes the effective temperature of the
environment to be greater than the animal’s “thermo neutral” zone, the animal experiences heat
stress.

Dairy cows exposed to high temperatures have an increase in thermoregulatory systems as well
as a decrease in metabolism, feed intake, and production. Sweating, rapid breathing, vasodilation,
and an increase in blood flow to the skin’s surface an animal has to remain in thermal equilibrium
with its surroundings, which includes radiation, air temperature, air movement, and humidity,
in order to preserve homeothermy. Heat stress alters homeostasis, and its effects have been
measured by taking physical measurements including body temperature, pulse rate, respiration
rate, and biochemical profiles. There is still little knowledge about the necessary thresholds of
these qualities for high yielding crossbred cows, despite the noted and well-known variations in
breeds and response to heat stress. In these circumstances, management interventions could be
feasible, but they are challenging and expensive to put into practice, especially in cattle that are
not well suited.

Traditional practices for mitigating heat stress have been essential in maintaining productivity
and animal welfare. These practices include providing shade, increasing water availability, and
adjusting feeding times to cooler parts of the day. Additionally, farmers have employed ventilation
techniques, such as using fans and sprinklers, to cool down the environment. As climate change

! Principal Scientific Officer
2 Scientific Officer, Dairy Research and Training Center , Bangladesh Livestock Research Institute, Savar, Dhaka - 1341
3 Director ( Research ), Bangladesh Livestock Research Institute , Savar, Dhaka - 1341
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intensifies, there is a growing need to integrate traditional practices with innovative technologies
and management strategies to enhance their efficacy and sustainability in protecting dairy cows
from heat stress.

Understanding Heat Stress in Dairy Cows

When the ambient temperature and humidity levels are higher than the cow’s capacity to release
body heat, heat stress results. The intensity of heat stress is commonly assessed using the
Temperature-Humidity Index (THI), where values over 72 signify mild stress and values above 80
signify severe stress. Dairy cows with high yields are especially susceptible to heat stress because
of their high levels of metabolic heat generation from digestion and milk synthesis.
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Physiological Effects of Heat Stress

Thermoregulation: Sweating and panting help dairy cows control their body temperature. Panting
is the main means of heat dissipation for them since they are unable to sweat as much, which
can cause respiratory alkalosis and energy expenditure that reduces milk production. Heat stress
causes modifications to the body’s metabolism, such as decreased feed intake, changed digestion,
and a change in how nutrients are used. Milk production and composition are reduced as a result
of these modifications.

Hormonal Imbalances: Heat stress is associated with elevated cortisol levels and lowered thyroid
and insulin levels. The immune system is suppressed, feed efficiency is decreased, and milk
production is hampered by these hormonal changes.

Blood Flow Redistribution: Blood is redirected from the internal organs to the skin to facilitate

heat loss, which can reduce nutrient absorption and gastrointestinal motility, further impacting
milk production.
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Behavioral Changes

Reduced Feed Intake: To minimize metabolic heat production, cows reduce their feed intake, which
directly impacts milk yield and quality.

Increased Water Intake: Cows increase their water intake to compensate for water loss through
sweating and respiration, but if water availability is limited, it can lead to dehydration and further

reduce productivity.

Seek Shade and Reduced Activity: Cows often seek shade and reduce their activity levels to cope
with high temperatures, impacting grazing behavior and milk yield.

Impact of Heat Stress on Productivity Milk Yield and Composition

Reduced Milk Yield: High temperatures lead to a significant drop in milk production. Studies
indicate that milk yield can decrease by 10-25% during periods of severe heat stress.

Altered Milk Composition: Heat stress affects milk composition by reducing fat, protein, and
lactose content, which impacts milk quality and the overall value of dairy products.

Reproductive Performance

Lower Fertility Rates: Heat stress affects reproductive hormones, leading to irregular estrous
cycles, lower conception rates, and increased embryonic mortality.

Longer Calving Intervals: The combined effects of reduced fertility and higher embryonic losses
result in longer calving intervals, affecting herd productivity.
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Health Issues

Increased Disease Incidence: Heat stress compromises the immune system, making cows more
susceptible to diseases such as mastitis, respiratory infections, and metabolic disorders.

Higher Mortality Rates: Severe heat stress can lead to heat stroke and increased mortality,
especially in high-yielding cows that are more prone to heat-related health issues.

Economic Impact

The economic impact of heat stress on dairy farms is substantial. Reduced milk production, lower
reproductive efficiency, increased veterinary costs, and higher mortality rates all contribute to
significant financial losses. The dairy industry faces billions of dollars in losses annually due to heat
stress.

Mitigation Strategies
Mitigating the effects of heat stress involves a multifaceted approach that includes environmental

modifications, nutritional adjustments, genetic selection, and advanced management practices.
The goal is to enhance the cows’ ability to cope with heat stress and maintain productivity.
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Environmental Modifications

Shade and Shelter: Providing adequate shade is crucial. Trees, shade cloths, and constructed
shelters can protect cows from direct sunlight. Barns should be designed or modified to include
open sides, ridge vents, and light-colored roofing materials to reduce heat accumulation.

Ventilation: Improving airflow in barns and holding areas is essential. High-volume, low-speed fans
can provide consistent air movement, while ventilation systems should be designed to maximize
cooling efficiency.

Cooling Systems: Using sprinklers and misters in combination with fans can enhance evaporative
cooling. Sprinklers should be used intermittently to wet the cows’ skin, followed by fans to promote
evaporation and cooling.

Cooling Pads: In high-density dairy operations, cooling pads can be installed in feed bunks and
resting areas to provide additional cooling.

Nutritional Management
Feed Adjustments: Providing highly digestible feeds can reduce metabolic heat production. Rations
should be adjusted to include more energy-dense components, such as fats, which produce less

heat during digestion compared to carbohydrates.

Electrolyte Supplementation: Adding electrolytes to the diet can help maintain hydration and
electrolyte balance, which are critical during periods of high heat stress.

Feeding Schedule: Adjusting feeding times to cooler parts of the day, such as early morning or late
evening, can encourage better feed intake and reduce the metabolic heat load.

Genetic and Breeding Strategies

Heat-Tolerant Breeds: Incorporating heat-tolerant breeds, such as Jersey or certain Bos indicus
crosses, can improve resilience to heat stress. These breeds have physiological traits that enhance
heat dissipation.

Genomic Selection: Advances in genomic technologies enable the identification of genetic markers
associated with heat tolerance. Breeding programs can incorporate these markers to develop more

heat-resistant dairy cows.

Crossbreeding: Crossbreeding high-yielding dairy cows with heat-tolerant breeds can combine
high milk production traits with enhanced heat tolerance.

Management Practices
Heat Stress Monitoring: Regularly monitoring environmental conditions and cow behavior is

crucial. Using THI calculators and observing signs of heat stress can help farmers implement timely
interventions.
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Cow Comfort: Enhancing cow comfort through proper bedding management and minimizing
handling during hot periods can reduce stress and improve overall well-being.

Strategic Scheduling: Adjusting management routines, such as feeding, milking, and veterinary
treatments, to cooler parts of the day can help mitigate the effects of heat stress.

Technological Innovations

Precision Farming Tools: Wearable sensors and monitoring systems can provide real-time data
on cow health and behavior. These tools can alert farmers to early signs of heat stress, enabling
prompt action.

Automated Cooling Systems: Automated cooling systems equipped with sensors and timers can
optimize cooling interventions based on real-time environmental data, ensuring consistent and
efficient cooling.

Conclusion

Heat stress poses a significant challenge to the productivity and health of high-yielding dairy cows.
Understanding the physiological and behavioral effects of heat stress is crucial for developing
effective mitigation strategies. By implementing a combination of environmental modifications,
nutritional adjustments, genetic selection, and advanced management practices, dairy farmers
can significantly reduce the impact of heat stress on their herds. Proactive management and
continuous adaptation to changing environmental conditions are essential in maintaining the
health and productivity of high-yielding dairy cows in a warming world. The adoption of innovative
technologies and data-driven approaches will further enhance the resilience of dairy operations
against the challenges posed by heat stress.
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Perspectives of Land restoration, desertification and drought
resilience: Lesson Learns and What to do?

Maimuna Qazi*
Mohammad Alamgir**

Land is a resource that supports our lives through bearing nutritious crops that feed us, on which
building structures are built wherein we cozily live in, cultivates trees that filter air and produce
oxygen for us, and where all living creatures will eventually decompose into. It is a complex system.
Land consists of soil that anchors roots, holds water, and stores nutrients. It functions are diverse
and complicated, and our lives depend on it directly and indirectly.

Despite the precious value of land as a resource, its care is often overlooked as we mercilessly
exploit it. Our lands have borne the brunt of careless pollution, land occupation by real-estate
developers, deforestation to feed the ever-growing populace, urban garbage dumping and
needless to mention, strengthening natural climate disasters. Impacts of these are dreaded and
faced by all sectors- agricultural, industrial, commercial and municipal sectors, energy, recreation
and environment. But we cannot do with complaining. Understanding the problem firsthand and
actively taking up measures to fight it, is imperative to restore land, prevent desertification and
bring about drought resilience. It is important to acknowledge the current deficiencies in land
management and take up efforts to curtail such practices that lead to its degradation and to restore
its functional value.

Land, initselfis a tangible property, however, its use and practices that lead to significant detrimental
consequences - seem to make it appear as an intangible resource. Land has been voraciously
exploited for agricultural lands and industrial development. Although land will last forever, its
innate value to bear plants, i.e. agricultural land productivity, is largely affected by the misuse of
land. Natural land degradation has been exacerbated by human intervention such as deforestation,
industrial activities, overgrazing, soil contamination (industrial, domestic and hospital wastes)
and urbanization, thus endangering land fertility and productivity over time. This puts global
food security, ecosystem health and sustainable development at stake and slows down natural
ways of reclamation. Preventing the permanent impacts of soil degradation is crucial through the
implementation of sustainable land management techniques. Land restoration activities such as
conservation agriculture, precision fertilization, afforestation, and pollution control measures must
be initiated to restore soil health.

One of the most significant sources of water supply, groundwater, has seen a significant decline
in quantity and quality over the past decades as a result of extraction beyond specified safe
limits1. Over-extraction of groundwater prevents its natural recharge and that results in a number
of negative effects, including soil salinity, land subsidence, a decrease in the river waterflow and
rivers drying up, groundwater salinity intrusion, secondary salinity and, the establishment and
spread of desert regions1. Land degradation and drought go hand in hand. Creation of arid, xeric
landscapes endangers human life and contributes to the depletion of natural resources leading

* Scientific Officer, Water Resources Planning Organization (WARPO), WARPO Bhaban, 72 Green Road, Dhaka-1215
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to desertification. It is important to understand the impact of desertification and drought before
resorting to means to restore it.

Climate-related disasters have seen an egregious 83 percent rise over the past two decades2.
Increased drought events, reduced/untimely rainfall, decreasing water tables have led
concomitantly to desertification and degradation of soil, i.e. land quality. However, the intensive
nature of droughts are often simply considered as periods of low water availablity. Repeated such
events have caused desertification to spread largely over once-cultivable lands and will eventually
lead to more demand and competitive use of water. Moreover, drought events are unpredictable.
It is important to develop tactical knowledge in preparation of uncertain events such as these.
Consistent drought patterns can pressurize and cause disruption in the balances of power in water
use consumption competitiveness. Drought and its implications need to be clearly manifested
by the general populace into convincing and adopting water management options that were not
gravely considered in the past and current years. Commercial agriculture is heavily dependent on
groundwater and alternative solutions are a dire need.

Bangladesh has been on a vulnerable spot, hit by weather extreme events such as drought, salinity,
secondary salinity, etc. Notable ones include drought events in 1951, 1957, 1961, 1966, 1972,
19893 and such episodes have intensified over the past years causing agricultural losses. Other
important land related catastrophes include saline intrusion, land subsidence (subsidence rates
of 6mm/year in south-west coastal belts have been reported4). Climate-change mediated water
scarcity can initiate desertification with its over-reaching long-term impacts on land and soil quality
(structure and its organic matter composition) and water storage levels and even fisheries and
aquatic resources (some species are directly related to water levels). Consequently, these directly
have an impact on freshwater avalability as sources are parched and drought events are intensified
coupled with incidence of floods due to inadequate drainage.

Plants are guardians of land- they combat desertification by preventing soil erosion. Plants have
multifarious functions - they cover the soil surface and prevent its loss by wind and water flows
through their deep extensive root systems; they provide shade, minimizing evaporation, and
weathered fallen leaves churn into organic fertilizer eventually becoming a topsoil cover that
preserves soil moisture. Increased soil fertility and moisture help to prevent desertification. Shrubs
and bushes have shallow root systems that expand underneath the soil surface to ensure easy
access to surface moisture. Cutting natural trees for agricultural expansion and soil compaction from
building structures are major contributors to plant loss and ultimately, desertification. Therefore,
appropriate management solutions and techniques are crucial to prevent the grave consequences
of this phenomenon. We must develop a system that can withstand severe droughts and reverse
desertification through afforestation even in the face of a booming demography and a fixed,
declining water supply. An innovative idea would be a shift in the agricultural- as well as cultural
mindset by adopting drought resilient crops such as pearl millet for as a substitute for rice, maize or
wheat as staple crops. Pearl millet is a climate-smart vegetative, that tolerates stress (drought, high
temperature, nutrient-poor) and has a high biomass production potential; thus is a suitable choice
of cereal for cultivation under harsh conditions such as droughts. Large scale cultivation of millets
can reduce the competition for water usage in agriculture.

Wrold Environment Day 2024 | 127 _



With current scenario of land degradation, every individual at administrative, industrial, and
individual level need to tighten their waist belts and delve into mitigation measures that can reclaim
soil, prevent further degradation, reverse desertification and develop drought resilience. Drought
and water mangement are intricately interwined.

To reach the outcome of land restoration, some course of actions must be taken up - early response
to drought/desertification, proper time-based tactical measures, media interface, new policy
adoption and maintenance of proper existing rules. Roles should be divided upon mass media as well,
who should responsibly delineate the message precisely designed by policymakers. Sophisticated
strategic planning is required for crisis management such that land degradation does not become
worse and drought impact complexities can be minimized. The following recommendations may
serve as a guideline.

e Educational campaigns for the public as well as stakeholders in water consumptive use
would ensure effectiveness of conservation programs.

e Innovative agricultural practices such as mulching and conservation tillage allow for cutbacks
in water usage. Proper land management techniques and water conveyance systems must
be ensured.

e Groundwater replenishment activities by preventing excess withdrawals. Utilizing climate-
change phenomenon such as heavy rains though nation-wide rain water harvesting should
be set up for alleviating water shortages.

Effective measures such as monitoring number of groundwaterwells and, setting land use regulations
for groundwater protection zones, monitoring well drilling permits and allowing licenses only upon
investigation and ensuring water levels are not endangered are necessary.

e Hydrogeological research to investigate groundwater basins while keeping accounts
of usable reservoir storage, recharge areas, water quality problems can help maintain
groundwater recharge and conjunctive use of surface and groundwater.

Monitoring drought and land quality on a regular basis through database management and
observation of disaster trends would facilitate and official drought contingency plan
activation.

e Establishing a nation drought emergency water bank (such as those in California, USA)5 can
meet critical water needs.

Water transfer among agricultural users can be facilitated establishing drought action fund to
assist conservation.

e Xeriscaping practices should be adopted that involve slow-growing, drought tolerant
plants to conserve water and reduction of yard trimmings. Added to that, a landscape can
be designed to reduce the amount of resources needed to maintain it and the amount of
waste it produces.

Conjunctive use rice lands/wetlands can be advantageous- in addition to sustaining communities
and economies dependent on rice cultivation, flooded rice paddies can provide off-stream storage
capacity, promote aquatic biodegradation of rice stubble (instead of burning them on the field and
creating air pollution).
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Land fallowing can be instrumental to maximize soil water storage via improved water intake and
reduced decreased evaporation.

e Urban households need to adopt water-conserving lifestyles.

e Policy dialogoues and discussions must be set up between agricultural, urban and
envrironmental groups such that each group underestands the others’ water needs and
together develop solutions to address needs of each respective sector.

These protective measures and perspectives to restore land reflect the thinking of policy makers
and require quick action. Significant amounts of research should be devoted to study and fish out
new initiatives. Significant changes in the country laws that devote to land protection is necessary.

Legislation that guides managers of the water sector to navigate through the institutional water
control framework are necessary.

Land and water usage are essential and cannot be stopped. Desertification and drought are
interconnected as land and water are inseparable systems that cannot sustain without each other. In
the interim, better management of land and water must be sought after in the face of a burgeoning
population and dwindling agricultural lands. Developing awareness among current generations to
protect the very soil that sustains humankind is of vital importance. It is crucial to take up practical,
long-lasting changes by the current #GenerationRestoration that will serve as explicit lessons for
the generations to come.

References:

1. Saleh, Iman & Khazaei, Majid & Naeimi, Maryam & and Soil Management and Modeling,
Water. (2023). Desertification intensity affected by groundwater and land subsidence in
Maharloo-Bakhtegan watershed. 3. 171-184. Doi: 10.22098/mmws.2022.11906.1187.

2. Yale Environment 360, E360 Digest, October 13, 2020; https:/e360.yale.edu/digest/
extreme-weather-events-have-increased-significantly-in-the-last-20-years

3. Droughts and Integrated water resource management in South Asia, Jasveen Jairath and
Vishwa Ballabh

4. Meem, Mahnaz & Islam, M & Debnath, Premanondo. (2016). Subsidence in the Coastal Belt
of Bangladesh and its Implication to Coastal Dynamics and Ecosystem.

5. Executive summary of the lessons learned from the California drought (1987-1992; IWR
report 94- NDS-6, oct 1994, US Army corps of engineers)

Wrold Environment Day 2024 | 129 _



A Vision for Environmental Justice and Sustainability
Poribeshbid Sk. Abu Jahid*

Environmental justice envisions a safe place for everyone, regardless of geographic location, income,
color or ethnicity, has equal access to environmental benefits and protection from environmental
threats. According to the US Environmental Protection Agency (EPA) !, environmental justice is “the
fair treatment and meaningful involvement of all people regardless of race, color, national origin, or income,
with respect to the development, implementation, and enforcement of environmental laws, regulations,
and policies.” In an effort to ensure a fair and sustainable future for all, this vision calls for structural
adjustments that address the ingrained injustices that contribute to environmental imbalances.

The primary demand for environmental justice is to distribute resources fairly is essential to building
a just and equitable society. It guarantees that clean air, clean water, and green areas benefit
all communities for the purpose of healthy future. Besides, policies and strategies that support
resource equity give underrepresented groups priority and deal with past injustices. Apart from this
advocating for their equitable share of resources is made possible by transparent governance systems
and participatory decision-making processes within communities. Governments, organizations, and
communities should work collectively to ensure effective and efficient management and distribution
of all sorts of resources. Societies may build a more sustainable world where resources are distributed
fairly and everyone’s well-being is enhanced by sustaining the values of justice and solidarity.

Fair burden sharing ensures that no group faces difficulties or sufferings disproportionately in a
just society. Equitable distribution of environmental, social, and economic obligations exists; richer
and more resourceful societies provide more to help those in need. Policies are made to ensure
that those who are most susceptible to health crises, economic downturns, or pollution don'’t
suffer the most. When tackling issues like resource scarcity, social injustice, and climate change,
group initiatives make guarantee that everyone participates in and gains from the solutions. The
promotion of empathy and solidarity among society’s members guarantees that responsibilities are
shared, resulting in a more equitable and welcoming global community.

The “polluterpays principle?“ideamakes sure that those who harm the environmentare held financially
accountable for their activities in a just society. By internalizing the costs of pollution, this theory
encourages companies and individuals to adopt cleaner, more sustainable behaviors. Regulations
punish polluters with fines and penalties and allocate money for public health and environmental
rehabilitation projects. The money made helps fund the advancement of environmentally friendly
technologies as well as the reconstruction of impacted areas. This accountability encourages
corporate responsibility and lessens environmental deterioration. By holding polluters accountable,
society discourages destructive behavior and promotes sustainability and stewardship, safeguarding
the environment for next generations.

Knowledge based society provides people the strength to decide for themselves and their
communities, enabling them to take meaningful action and make educated decisions. Having access

* Director, Admin and Finance, Bangladesh Poribeshbid Society
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to knowledge and education promotes creativity, critical thinking, and problem-solving abilities.
It generally makes it possible for people to be aware of their rights, speak up for themselves,
and take part in community activities. By improving productivity and skills, knowledge promotes
economic growth and leads to greater work prospects and a higher standard of living. In terms of
environment, communities with a greater understanding of the environment are better prepared
to embrace sustainable practices and support laws that safeguard natural resources. In the end,
knowledge is a catalyst for advancement in society, personal development, and the creation of a
more just and sustainable world.

Prevention is the most crucial tool for ensuring the sustainable environment in all spheres of the
society. Besides, societies may save a great deal of money and suffering by dealing with problems
before they become more serious. Likewise, environmental conservation initiatives, such pollution
control and forest preservation, stop the loss of biodiversity and lessen the effects of climate
change. Apart from this, proactive steps in public safety, such as infrastructure upkeep and early
warning systems, lower the likelihood of mishaps and natural disasters. People are empowered
to make safer and healthier decisions via education and awareness initiatives. By following these
pathways, communities can build robust systems that endure difficulties and guarantee long-term
prosperity and well-being by placing a high priority on prevention.

Science acts as a compass for us, providing direction through reasoned inquiry and knowledge
based on facts. It opens our eyes to the intricacies of the natural world, revealing the workings
underlying occurrences and creating new avenues for exploration. Also, science offers answers
to problems ranging from technology and health to environmental sustainability and beyond
via observation, investigation, and analysis. It encourages creativity, propelling advancement
and influencing societal development. The integrity and dependability of scientific discoveries
are guaranteed by adherence to the standards of objectivity and peer review. With the help of
scientific consensus, policymakers may create evidence-based policies to solve urgent problems
and enhance the welfare of the general population. Adopting scientific literacy enables people to
interact critically with their environment and make educated judgments. In the end, science points
the way toward a future that is more equal, sustainable, and enlightened.

Innovation of technologies and approaches can assist to counteract environmental inequalities,
guaranteeing equitable allocation of resources and prospects. Partnerships between communities,
legislators, and entrepreneurs promote inclusive responses to environmental problems that give
underprivileged groups’ concerns first priority. Real-time monitoring of environmental risks is made
possible by technological breakthroughs, which allow communities to speak out for their rights
and general well-being. In addition, a bunch of initiatives which are focused on social innovation
encourage community-led solutions and participatory decision-making, which in turn drives
systemic change. Disparities in environmental quality can be decreased not only by equitable access
to clean resources provided by green technology, but also advancements in renewable energy.
Additionally, creative finance strategies encourage investments in marginalized areas, fostering
environmental resilience and economic development. Hence, innovation is a potent reagent for
revolutionary change that advances environmental justice and builds a more just and sustainable
future for all.
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Indigenous knowledge honors the complex relationships that exist between people, the natural
world, and spirits. It is based on millennia of lived experience. As a result, Indigenous tribes have a
profound understanding of the ecosystems in their area and use tried-and-true methods to adapt
to changes in the environment. Besides, Traditional ecological knowledge emphasizes harmony
and reciprocity with the earth, which serves as a guide for the care of natural resources. Moreover,
cultural customs and rituals can strengthen the spiritual bond with the natural world, encouraging
respect and conservation efforts. Furthermore, community-led conservation programs protect
biodiversity and ancestral areas while giving priority to indigenous sovereignty and rights. Thus,
appreciating and acknowledging indigenous knowledge is crucial to accomplishing fair and
sustainable environmental protection on a global scale.

Economic expansion and environmental protection are balanced in a world where sustainability
drives progress so as to fulfill current demands without jeopardizing the well-being of future
generations. In order to minimize their negative effects on the environment, development projects
target waste minimization, resource efficiency, and renewable energy. Sustainable techniques in
industry, agriculture, and urban design guarantee the preservation of ecosystems and the protection
of biodiversity. Policies and rules encourage companies to use sustainable business models by
supporting green technology and developments. Furthermore, natural catastrophe susceptibility
is decreased by the climate change resilient infrastructure. In order to ensure that all communities
have access to clean water, air, and natural resources, social equality is essential to sustainability.
By promoting sectors that support the concept of circular economy and generating green jobs,
sustainable development helps to stabilize the economy. In this perspective, sustainability serves
as the cornerstone of all advancement rather than an afterthought, pointing mankind toward the
goal of a peaceful and prosperous future that benefits both people and the environment.

Justice is a universal concept that acknowledges the intrinsic worth and entitlements of every person,
irrespective of their citizenship or place of birth. It includes values that transcend geographical
borders, such as justice, equality, and accountability. To confront common difficulties, foster mutual
respect, and defend justice on a global scale, international collaboration and solidarity are vital.
Consequently, environmental injustice should be addressed through cross-border cooperation and
collective action. So, it can be articulate that environmental justice acts as a uniting factor in a
linked world, bridging gaps to create a more just and peaceful society for all.

Since environmental justice deals with the fair distribution of environmental advantages and
liabilities, it is important not only for Bangladesh but for all countries in the world. Environmental
justice is crucial to guaranteeing that disadvantaged groups in Bangladesh, a nation facing several
environmental difficulties including deforestation, air and water pollution, and the effects of climate
change, have access to clean water and healthy living conditions. Furthermore, via reducing climate
change, protecting biodiversity, and advancing sustainable development strategies, environmental
justice initiatives in Bangladesh support environmental sustainability on a worldwide scale. Given
the interdependence of environmental concerns, tackling transboundary environmental difficulties
and guaranteeing that everyone, regardless of origin or background, may enjoy a healthy and
sustainable environment depend on international collaboration and solidarity. Bangladesh and the
international community may work toward a more just and sustainable future for all by placing a
high priority on environmental justice.
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Plastic Pollution’s Persistent Threat to the Environment:
A Silent Crisis

Istiak Ahmed*

The use of plastics has grown ubiquitous. On an hourly basis, the globe consumes one billion
plastic bags and buys one million plastic bottles. Both individuals and businesses are drawn to
plastics due to their low cost, durability, light weight, and ease of processing.

Asilent but deadly danger, plastic pollution, is slowly but surely making its way into our ecosystems,
right alongside our contemporary conveniences. An environmental enemy now swarm across land,
sea, and even the air we breathe, having evolved from something that appeared to be helpful to
our everyday existence. This situation demands careful consideration, an acknowledgment of how
big the problem is, and a concerted attempt to handle it in a responsible manner because of how
urgent it is.

Imagine a peaceful beach at dawn, with the sound of the waves gently caressing the coast like
a lullaby. However, if you examine the seaweed and shells more closely, you might notice an
unwanted visitor among them. The disturbing sight of plastic bags, bottles, and shards littering
the shoreline is hard to ignore. The pervasiveness of plastic garbage is the larger problem that this
picture captures. Although it meets our immediate needs, our culture’s emphasis on convenience
has unintentionally contributed to environmental degradation.

Anew sneaky invader of our ecosystems is microplastics, tiny particles made from the decomposition
of bigger plastic products. These minute, almost undetectable particles end up in every part of our
environment, whether it’s the air, water, or soil. There will be far-reaching effects. Microplastics
cause a domino effect in the food chain when marine life unknowingly eats them. The delicate
equilibrium of aquatic habitats is greatly threatened by this subtle contamination.

Our once-beautiful oceans now show the marks of our reliance on plastic. A new study found that
the world’s oceans are contaminated with a “plastic haze” consisting of an estimated 171 trillion
pieces of plastic, which, if collected, would weigh almost 2.3 million tons. The effects of human-
caused plastic pollution are felt by all sizes of marine life. Some of the costs of our convenience-
driven way of life include becoming entangled in abandoned fishing gear, swallowing plastic
particles, and upsetting natural habitats. Thread by synthetic thread, the aquatic world—a fragile
web of life—is being unraveled.

But the problem isn't limited to the shore; it permeates every aspect of our life. Overflowing landfills
with trash serve as a stark reminder of how much we value efficiency and economy over quantity.
The resilience of plastic, which is great when used as intended, becomes a problem when it ends up
in these huge landfills. Over the course of hundreds of years, plastics decompose, releasing toxic
compounds into the soil that could end up in food chains and endangering ecosystems.

Even in the most vibrant and forward-thinking urban centers, plastic pollution is slowly making
its way into the water supply. The role of stormwater runoff in transporting plastic trash to rivers
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and, ultimately, seas is frequently disregarded when discussing comprehensive urban planning
strategies. A secret channel for pollutants, it serves as a stark reminder that our choices have far-
reaching implications, even in the middle of urban landscapes.

Even when things are looking bleak, there remains hope for the future. A growing number of
environmental efforts and grassroot groups are drawing attention to the problems caused by plastic
pollution. People are getting together in communities to demand that people cut down on their
use of plastic and start living more sustainably. More and more people are calling for appropriate
laws and programs to reduce plastic consumption, demonstrating the strength of collective action.

The issue’s criticality is being acknowledged by both governments and industries. We should move
in the right way by enacting laws that prohibit single-use plastics, funding recycling infrastructure,
and studying alternative materials. Recognizing the practicality of plastics while also looking for
ways to lessen their influence on the environment is a fine balancing act.

Finally, it is important to recognize that plastic pollution is a serious issue. This crisis is subtle and
affects us in ways that we may not always be aware of. Everyone from individuals to communities
to businesses to governments has a hand in fixing this problem. We can all do our part to stop
plastic pollution by being more aware consumers, lending our support to sustainable initiatives,
and speaking up for ethical business practices. It's not an easy task, and we need to tackle it with
finesse, dedication to change, and the knowledge that our personal health is correlated to the state
of our surroundings.
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Land Degradation and Desertification in Bangladesh;
Causes and Sustainable Solutions

Jannatuj Jeba Tamanna*
Md. Alim Miah**

Introduction

Land degradation is the consequence of multiple processes that both directly and indirectly reduce
the utility of land. According to FAQ, land degradation is a “process which lowers the current and/
or potential capability of soil to produce goods and services”. According to the United Nations
Convention to Combat Desertification (UNCCD, 1994), “land degradation is the loss or reduction
of the biological as well as economic productivity and complexity of irrigated or rainfed cropland, or
pasture, range, woodlands, and forests that results from the land uses or from a single or combined
processes, including those arising from human activities.”

Land is a crucial resource that supports food production, preserves biodiversity, aids in the natural
regulation of water systems, and serves as a carbon reservoir. Nowadays, land degradation
is prevalent in worldwide, resulting from physical, chemical, and biological changes driven by
environmental, social, and economic pressures. Today, more than two billion hectares of previously
productive land is degraded globally Over 70% of natural global ecosystems have been transformed.
By 2050, this could hit 90 %

Desertification is the long-term result of the interaction of different land degradation processes,
which can be accelerated under severe drought conditions; although it can occur under very diverse
climatic conditions. Agronomists classify soils with less than 1.7% organic matter as being in a pre-
desertification stage. The UNEP and the FAO have defined desertification as the land degradation
in arid, semi-arid, and sub-humid areas due to anthropogenic activities.

Land degradation and desertification are both considered natural and human induced problems,
that are largely, but not exclusively, driven by demand side causes. The terms ‘land degradation’
and ‘desertification’ are often used interchangeably in drylands. Land degradation and ongoing
desertification can be limited, reversed and avoided through the appropriate management of land.
It is, therefore, highly varied in its nature and consequent impacts.

Bangladesh Perspective

Bangladesh is also facing the menaces of land degradation like other countries. Although the
country receives a high amount of rainfall every year, the northern part is being threatened by
desertification. Bangladesh has faced drought 19 times between the period of 1960 and 1991, and
these droughts affected nearly 47% of the total country (DoE, 2005).

Low soil fertility in drier areas of Bangladesh has been recognized as being the root cause of
desertification. In the west-northwest of the country, total precipitation in the region is considered
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as the dry region. In drier parts of Bangladesh, low soil fertility is recognized to be at the root
of land degradation leading to desertification. The western-northwestern part of the country is
considered as vulnerable to desertification. These vulnerable areas include the greater districts of
Rajshahi, Kushtia, northwestern Jessore, Pabna, western Bogora and southern Dinajpur.

Bangladesh is the largest delta on earth created by alluvial deposits of the world’s three large rivers
the Ganges, the Brahmaputra and the Meghna. Despite receiving high total rainfall, the country
is threatened by desertification. The process of desertification has been evident in different
regions. In Bangladesh, the islands of the Lalmai, Madhupur and Barind tracts are considered as
the Pleistocene Terraces. It is a highly desertification area. In Madhupur tract, nearly 12,505 km2
areas are affected by over exploitation of vegetation resources and overgrazing and in Barind tract,
about 1,267 km2 are degraded by improper utilization of lands.

Causes of land degradation and desertification in Bangladesh

Bangladesh is not a desert, but overexploitation of its natural resources has gradually been
converting this beautiful green land into an arid and environmentally catastrophic country. About
6.0 M ha, or 43.0 percent of the total geographical area is affected by various forms and degree of
degradation. The causes of land degradation and desertification are same as elsewhere in the world.
The natural factors that contribute to desertification; Changes in temperature and precipitation
patterns, drought and soil erosion. Except natural causes, much of the land degradation is caused
by population growth, deforestation, land use change and human induced technological change
in agriculture. Population growth has increased food demand, rural poverty and landlessness, and
required over-exploitation of land, water and forest resources that caused land-use/land-cover
changes, deforestation, soil erosion, depletion of ground water, land and water pollution, and
loss of crop yield in land stressed countries. The restriction of fresh water flows is another cause
of desertification in Bangladesh. The diversion of Ganges water by the Farakka barrage in India
has contributed to the reduction of surface water availability and aggravated the desertification
process in the western part of the country. The Teesta River is also drying up during the dry season
due to the absence of the Teesta Agreement. These are also causes of desertification.

Sustainable Solutions to combat desertification in Bangladesh

Solutions to combat desertification lie in controlling the causes of desertification. A cause-
treatment approach is the way to counter the degradation processes and to ensure sustainability.
Some sustainable solutions to combat desertification in Bangladesh;

Reforestation and afforestation: Planting trees can help to restore degraded land and improve soil
quality. Afforestation, the establishment of forests in areas where there were no trees before, can
help to mitigate the effects of desertification by reducing erosion and increasing soil fertility.

Water conservation and management: Effective water conservation and management practices
can reduce water scarcity and improve soil moisture, which is crucial for plant growth. Strategies
such as rainwater harvesting, drip irrigation, and drought-resistant crops can help conserve water
and improve crop yields.

_ 136 | Wrold Environment Day 2024



Sustainable land management: Sustainable land-management practices, such as agroforestry,
sustainable grazing, and conservation agriculture, can help to improve soil quality, reduce erosion,
and increase biodiversity. These practices can also provide economic benefits to local communities
by improving agricultural productivity and creating new income-generating opportunities.

Landscape restoration: Landscape restoration involves restoring entire ecosystems, such as
watersheds or river basins, to promote ecological resilience and improve environmental conditions.

Soil restoration techniques: Soil restoration techniques aim to improve soil fertility and quality in
degraded areas. Some examples of soil restoration techniques include: Addition of organic matter,
Use of fertilizers, Soil amendments etc.

Policy Solution: Policy solutions at the international and national levels are important for promoting
sustainable land-use practices and combating desertification. Effective policies and programs can
help address the underlying causes of desertification, such as unsustainable land-use practices and
deforestation, and promote the sustainable use of natural resources.

Conclusion

Land degradation and desertification are critical environmental challenges in Bangladesh, affecting
a significant portion of the country’s geographical area. These processes threaten the sustainability
of agriculture, biodiversity, and overall ecosystem health. Approximately 43% of Bangladesh’s land
area is experiencing various degrees and types of degradation. The primary driver of desertification
is low soil fertility, particularly in the drier regions of the country. The west-northwest regions,
known for their arid conditions due to low precipitation, are most severely affected. It is clear that
our country is going through the overall process of desertification. To combat land degradation and
desertification, various sustainable solutions are being implemented and recommended. As well as
the government have duty to take effective initiatives subject to close observation of the matter.
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