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Climate Reality Leadership: A Most Powerful Tools for
Empowering Agricultural Sector

Prof. Dr. Md. Safiul Islam Afrad
Treasurer, BSMRAU, Gazipur

Introduction

Climate change poses serious challenges to agricultural productivity, food security, and the
livelihoods of farmers globally, with the impacts being most severe in developing countries
like Bangladesh. Smallholder farmers, who are responsible for producing the majority of the
world's food, are particularly at risk due to their vulnerability to climate variability. Farmers
are confronting growing challenges from climate change, such as unpredictable rainfall, rising
temperatures, and extreme weather events. These changes have resulted in lower crop yields,
more frequent pest outbreaks, and increased food insecurity. Smallholder farmers, who often
lack access to modern agricultural technigues, climate data, and financial support, struggle to
adapt to these conditions. Without focused interventions, their capacity to grow food and
support their families will continue to diminish, worsening poverty and food insecurity in rural
communities.

Bangladesh's unique biophysical, economic, and geographical characteristics make it highly
vulnerable to extreme weather events. Despite being responsible for less than 0.36% of global
greenhouse gas emissions, Bangladesh ranks 152nd out of 188 countries in per capita
emissions. The country is ranked 6th on the Global Climate Risk Index (2017) and 160th out
of 181 countries in terms of climate vulnerability. It is also one of the least prepared countries
to address climate change, ranking 25th in readiness, meaning it struggles to mitigate or adapt
to the impacts of climate change.

As one of the largest deltas in the world, Bangladesh has a dense network of tributaries from
the Ganges, Brahmaputra, and Meghna (GBM) rivers. Most of the country is situated less than
10 meters above sea level, with 10% of the land lying below 1 meter. About 80% of the
country’s surface consists of a vast floodplain, while 1.2 million hectares of arable land in the
coastal and offshore areas are affected by soil salinity. Sea levels have risen by 4mm per year
at Hiron Point and 8mm per year at Cox's Bazar. The Himalayan glaciers have shrunk by 21%
in area since the 1980s, losing 174 gigatons of water between 2003 and 2009, which has led to
catastrophic flooding in the GBM basin. The IPCC projects a 32 cm rise in sea levels by 2050
and 88 cm by 2100, compared to 2000 levels, putting around 27 million people at risk from sea
level rise by 2050 (Murshed et al., 2019).

Climate change is expected to cause significant economic losses for Bangladesh, with an annual
GDP loss of 2% by 2050 and 9.4% by 2100. Over the 45 years from 2005 to 2050, cumulative
GDP losses are projected to total around US$597.1 billion (at 2005 prices). Rural women, who
play vital roles in agriculture, will be disproportionately impacted by climate change.

The agricultural sector stands at the forefront of the fight against climate change. As both a
contributor to greenhouse gas emissions and a sector heavily impacted by changing weather
patterns, agriculture is uniquely positioned to drive solutions for a sustainable future. In this
context, Climate Reality Leadership emerges as one of the most powerful tools for empowering
the agricultural sector to confront these challenges.

The Climate Reality Leadership focuses on educating and equipping individuals with the
knowledge, skills, and networks needed to create meaningful climate solutions. When applied
to agriculture, this leadership model fosters the adoption of innovative, climate-smart practices
that enhance productivity while reducing environmental harm.
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This approach equips farmers, policymakers, and agricultural stakeholders with the knowledge
to recognize the link between climate change and agriculture, adopt sustainable and adaptive
farming practices, and advocate for policy reforms and access to green technologies.

By integrating scientific expertise, community participation, and actionable strategies, Climate
Reality Leadership transforms agriculture into a resilient, sustainable, and productive sector.
This paper examines how climate leadership acts as a catalyst for empowering the agricultural
sector, safeguarding food security, driving economic growth, and promoting environmental
conservation in the face of a changing climate.

Climate Change and Agricultural Vulnerability

The Intergovernmental Panel on Climate Change (IPCC) highlights that climate change
significantly impacts agricultural productivity through temperature variations, shifting rainfall
patterns, and a higher incidence of extreme weather events. Smallholder farmers in developing
nations are especially vulnerable due to their limited resources and adaptive capacity (IPCC,
2021). Research by Lobell et al. (2011) indicates that crop yield losses could rise to as much
as 20% by 2050 without the adoption of adaptive measures, underscoring the critical need for
climate-smart agricultural practices.

Impacts of Climate Change on Agriculture: The IPCC identifies agriculture as one of the
sectors most vulnerable to climate change, with rising temperatures, shifting precipitation
patterns, and more frequent extreme weather events driving significant impacts (IPCC, 2021).
These changes lead to declining crop vyields, soil degradation, and water scarcity. A meta-
analysis by Lobell et al. (2011) highlights the susceptibility of staple crops like wheat, rice,
and maize to heat stress and drought. The study forecasts potential yield reductions of up to
20% in some regions by 2050 if adaptive measures are not implemented.

Regional Disparities in Agricultural Vulnerability: Research by Nelson et al. (2010) reveals
that developing nations, particularly in Sub-Saharan Africa and South Asia, face significant
challenges due to their limited adaptive capacity, reliance on rain-fed agriculture, and socio-
economic constraints. Kurukulasuriya and Rosenthal (2013) underscore the stark disparity in
adaptive measures between developed and developing regions. While advanced economies are
implementing technology-driven solutions, smallholder farmers in less-developed areas remain
highly exposed to the impacts of climate change.

Extreme Weather Events and Agricultural Risks: Rosenzweig et al. (2014) demonstrate
that extreme events such as floods, droughts, and hurricanes have caused substantial
agricultural losses worldwide. For instance, the 2019 floods in the Midwestern United States
resulted in billions of dollars in damages to crops and infrastructure. Shukla et al. (2018)
examined the effects of drought in India, highlighting how unpredictable monsoon patterns
intensify rural poverty by diminishing agricultural productivity and exacerbating food
insecurity.

Soil Degradation and Water Scarcity: Lal (2020) emphasizes that rising temperatures
exacerbate soil erosion, nutrient loss, and desertification, posing a severe threat to sustainable
agricultural productivity. Whereas, Foley et al. (2011) show that shifting precipitation patterns
have intensified water scarcity, significantly affecting irrigation-dependent crops such as rice
and sugarcane.

Vulnerability of Livestock Farming: Thornton et al. (2009) reveal that livestock farming is
highly susceptible to climate-related challenges, including heat stress, declining forage quality,
and water scarcity. These effects jeopardize both productivity and the livelihoods of pastoralist
communities.
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Socio-Economic Impacts on Farmers: Morton (2007) highlights that climate change
amplifies existing socio-economic disparities in rural areas, with marginalized groups such as
smallholder farmers and indigenous communities being the least prepared to manage climate-
related challenges. Similarly, Deressa et al. (2009) found that key factors like education, access
to credit, and secure land tenure play a crucial role in enhancing farmers' capacity to adapt to
climate variability.

Mitigation and Adaptation Gaps: Campbell et al. (2014) identify limited awareness, weak
policies, and insufficient funding as significant obstacles to the adoption of climate-smart
agriculture. Similarly, Vermeulen et al. (2012) stress the importance of a holistic approach that
integrates local knowledge, modern technology, and supportive policy frameworks to
strengthen resilience in the agricultural sector.

The study highlights the complex vulnerabilities of agriculture to climate change, emphasizing
the urgency of targeted interventions. These include capacity-building programs, investments
in climate-resilient technologies, and the development of inclusive policies to bridge gaps in
adaptive capacity across regions and communities. Tackling these challenges is essential for
safeguarding food security and promoting sustainable livelihoods in the face of a changing
climate.

Climate Reality Leadership and Capacity Building

Leadership programs that equip leaders to create a strong climate action impact and empower
local stakeholders, such as those implemented by the Food and Agriculture Organization of the
United Nations (FAQ), have demonstrated success in integrating sustainable practices and
increasing farmers’ resilience (FAO, 2019). Similarly, the Climate Reality Leadership
Initiative, led by former US Vice President Al Gore through the Climate Reality Project, seeks
to equip individuals with the knowledge and tools to inspire climate action. The initiative’s
emphasis on knowledge-sharing, community engagement, and advocacy makes it a
transformative approach to addressing climate challenges across sectors, including agriculture.
Furthermore, Hargreaves and Fink (2012) emphasize the critical role of leadership in driving
systemic change, noting that climate leaders act as catalysts by translating complex climate
science into practical solutions for diverse communities.

The Role of Leadership in Agricultural Adaptation: Trained leaders can effectively bridge
the gap between scientific knowledge and practical implementation, particularly for
smallholder farmers. Morton (2007) demonstrate that farmer-led leadership initiatives have
increased the uptake of sustainable practices, such as conservation tillage and agroforestry, by
fostering peer learning and trust among community members.

Capacity Building for Climate Resilience: Capacity building is recognized as a fundamental
component of climate adaptation. Reports from FAO (2019) indicate that training programs
emphasizing resource management, climate-smart technologies, and risk assessment have
substantially improved the resilience of vulnerable farming communities. Anderson et al.
(2017) asserts that leadership initiatives combining local knowledge with scientific expertise
are more effective, as they align with the cultural and socio-economic contexts of the
communities they aim to serve.

Education and Training as Drivers of Change: Participatory workshops and on-the-ground
training programs enhance farmers' awareness of climate risks and adaptive strategies
(Meadows et al., 2015). The study emphasizes that interactive platforms, including digital tools
and farmer field schools, are crucial for building the capacity of rural communities to
effectively address climate change.

Advocacy and Policy Engagement: Advocacy is a key element of effective climate
leadership. Leaders trained through initiatives such as the Climate Reality Project have played
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a significant role in driving policy reforms in agriculture, including the introduction of
subsidies for sustainable practices and investments in renewable energy solutions. Jost et al.
(2015) stress that empowering local leaders to advocate for their communities ensures that
policies are inclusive and tailored to the specific challenges faced by smallholder farmers.

Community-Led Solutions Through Leadership: Research by Altieri and Nicholls (2023)
demonstrates that community-driven leadership promotes collective action, allowing farmers
to share resources and knowledge for mutual benefit. This strategy is especially effective in
areas with fragmented landholdings and inadequate infrastructure. Tschakert et al. (2016)
emphasizes the critical role of grassroots leaders in engaging marginalized groups, including
women and youth, to actively participate in climate adaptation efforts.

Challenges in Capacity Building and Leadership Development: While leadership initiatives
have shown significant success, Vermeulen et al. (2012) highlight persistent barriers such as
inadequate funding, limited institutional support, and restricted access to technology, all of
which hinder the scalability of successful models. Additionally, Agarwal (2020) underscores
that gender inequities often curtail women's participation in leadership programs, diminishing
their potential impact in agriculture-dependent regions.

The literature underscores the transformative potential of Climate Reality Leadership in
addressing climate challenges, particularly in agriculture. By prioritizing capacity building
through education, advocacy, and community engagement, climate leaders can facilitate the
adoption of sustainable practices and drive meaningful policy reforms. However, addressing
systemic challenges such as funding limitations and social inequities is essential to fully
harness the potential of these initiatives.

Sustainable Agricultural Practices

Agriculture is the backbone of global food security and economic stability, yet it faces
unprecedented challenges due to climate change, population growth, and resource depletion.
Traditional farming methods, while effective in the past, have often led to soil degradation,
water scarcity, and biodiversity loss, undermining the very ecosystems on which agriculture
depends. In this context, sustainable agricultural practices have emerged as a transformative
solution to ensure food production while safeguarding environmental health and social equity.

Sustainable agriculture refers to farming methods that meet current food and textile needs
without compromising the ability of future generations to meet their own needs. These
practices aim to balance three critical objectives: economic viability, environmental
stewardship, and social responsibility. By integrating innovative technologies, traditional
knowledge, and policy support, sustainable agriculture promotes efficient resource use,
enhances soil and water quality, reduces greenhouse gas emissions, and strengthens resilience
to climate change.

Studies on climate-smart agriculture (CSA) highlights its critical role in improving food
security while mitigating greenhouse gas emissions. Practices such as agroforestry, precision
farming, and conservation agriculture have been proven to enhance productivity and soil
health. Altieri and Nicholls (2020) stress the value of blending traditional knowledge with
modern techniques to develop holistic and sustainable farming systems.

Policy Advocacy and Resource Mobilization

In the face of escalating climate challenges and socio-economic inequalities, policy advocacy
and resource mobilization have become critical pillars for driving sustainable development in
the agricultural sector. Effective policy frameworks, coupled with adequate resource allocation,
are crucial for empowering farmers, encouraging the adoption of sustainable practices, and
enhancing resilience to climate change impacts.
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This perspective emphasizes the need to align policy advocacy with resource mobilization to
drive transformative change in agriculture. Together, these strategies ensure that the sector not
only adapts to the realities of a changing climate but also continues to serve as a foundation for
global food security and sustainable development.

Policy analyses highlight the pivotal role of strong leadership in shaping climate policies.
Leaders with expertise in both environmental and agricultural challenges are uniquely
positioned to advocate for initiatives such as carbon farming, renewable energy adoption, and
equitable resource distribution (Anderson et al., 2020).

Empowering Farmers Through Climate Leadership

Farmer-led initiatives, driven by trained climate leaders, have been documented to improve
adoption rates of sustainable practices. Research by Pretty et al. (2011) underscores the role of
participatory approaches in enhancing farmers’ sense of ownership and commitment to
environmental stewardship. Moreover, gender-focused studies, such as those by Agarwal
(2020), reveal that empowering women through leadership training amplifies the effectiveness
of climate-resilient agricultural interventions.

The Role of Leadership in Climate Adaptation: Leadership plays a pivotal role in guiding
farmers toward adopting sustainable practices. According to Pretty et al. (2018), farmer-led
leadership initiatives significantly increase the adoption of climate-smart agriculture by
fostering trust and collaboration within communities. Hargreaves and Fink (2012) emphasize
that climate leadership empowers farmers to transition from traditional practices to innovative
solutions by providing knowledge, motivation, and support systems.

Knowledge Sharing and Capacity Building: Leadership training programs centered on
climate resilience equip farmers with the knowledge and skills to implement adaptive strategies
(Meadows et al., 2016). Initiatives such as farmer field schools, participatory workshops, and
digital platforms have demonstrated their effectiveness in strengthening farmers' capacity to
manage climate risks. Altieri and Nicholls (2023) assert that combining traditional knowledge
with scientific innovations enhances the impact of leadership initiatives, ensuring that solutions
are both locally relevant and culturally appropriate.

Community-Led Solutions and Peer Networks: Community-driven strategies, including
cooperatives and farmer networks, facilitate resource sharing and mutual learning, thereby
bolstering resilience to climate shocks (Tschakert et al., 2014). Morton et al. (2017) found that
peer-led initiatives, where experienced farmers mentor their peers, significantly increase the
adoption of sustainable practices such as conservation agriculture and agroforestry.

Gender and Youth Inclusion in Climate Leadership: Women leaders often possess a deep
understanding of local challenges and contribute innovative approaches to resource
management and adaptation strategies (Agarwal, 2020). Similarly, Leach et al. (2020) highlight
the vital importance of involving youth in leadership programs, noting their receptiveness to
new technologies and their capacity to drive sustainable, long-term transformation in
agricultural systems.

Advocacy and Policy Influence: Effective farmer leaders frequently serve as advocates,
shaping policies that promote sustainable agriculture. Gupta and Bavinck (2019) highlight
instances where farmer-led advocacy has secured subsidies for eco-friendly practices,
enhanced market access, and improved disaster management policies. Vermeulen et al. (2012)
underscore the pivotal role of farmer leaders in bridging the gap between policymakers and
local communities, ensuring that policies are both inclusive and tailored to local contexts.

Challenges in Empowering Farmers Through Leadership: Although climate leadership
holds great potential for empowering farmers, several barriers persist, including insufficient
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funding, limited access to education, and pervasive social inequalities. FAO (2019) notes that
these challenges are especially acute in low-income regions, where institutional support is often
lacking. Additionally, Deressa et al. (2009) highlight structural obstacles such as land tenure
insecurity and restricted access to credit, which significantly hinder farmer empowerment and
the development of effective leadership.

Success Stories of Climate Leadership: Case studies by the World Bank (2020) showcase
successful examples of climate leadership, such as initiatives in Kenya and India, where trained
farmer leaders have spearheaded the widespread adoption of drought-resistant crops and
efficient irrigation systems. Pretty et al. (2011) emphasize the "lead farmer™ model in Malawi,
where trained individuals serve as local champions for sustainable practices, leading to
improved yields and enhanced community resilience.

These studies highlight the transformative potential of empowering farmers through climate
leadership. By promoting knowledge-sharing, strengthening advocacy, and fostering
inclusivity, leadership initiatives can accelerate the adoption of sustainable agricultural
practices. However, overcoming systemic barriers such as resource limitations and social
inequalities is crucial for maximizing the impact of these efforts.

Conclusion

The agricultural sector is at a critical juncture, facing the dual challenges of ensuring food
security and addressing the adverse impacts of climate change. In this context, Climate Reality
Leadership emerges as a powerful tool for equipping the sector to navigate these challenges
effectively. By integrating knowledge dissemination, advocacy, and community engagement,
this leadership model transforms farmers, policymakers, and stakeholders into active agents of
change.

Through Climate Reality Leadership, farmers gain access to vital education on climate-smart
practices, resources for sustainable farming, and platforms to amplify their voices in policy
discussions. These initiatives not only reduce the environmental footprint of agriculture but
also increase its resilience to climate shocks. Additionally, by promoting inclusivity and
prioritizing gender and youth involvement, this leadership framework fosters equitable growth
and innovation throughout the sector.

While progress has been made, challenges such as funding gaps, policy inefficiencies, and
limited resource access continue to hinder large-scale implementation. Addressing these
barriers requires ongoing investment in leadership programs, stronger public-private
partnerships, and alignment between global and local efforts to support sustainable agricultural
transformation.

In conclusion, Climate Reality Leadership serves as a beacon of hope for the agricultural sector,
proving that with the right tools, knowledge, and collaboration, it is possible to create a
sustainable, resilient, and equitable future for both agriculture and the planet.
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Training Workshop on “Climate Leadership in Agriculture Sector”
Climate change: Causes, and scientific evidence

) Annual mean precipitation change (%) Precipitation is projected to ncrease over high labtudes, the eguatorial
relative to 1850-1' Pocihc and parts of the mMonsoon resions, but decrease over parts of the
akiveto 900 subtrooics and In fimvted areas of the tropics.

Sindatr change 2t 1.5°C global warming Sirwilatert change at 2 °C global warming Sirmdated change at & °C global wanming
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Professor A.K.M. Saiful Islam
Director, Institute of Water and Flood Management (IWFM)
Bangladesh University of Engineering and Technology, Dhaka, Bangladesh

Lead Author: IPCC ARB, WGI - Chapter 12, SPM
Contributing Author: IPCC ARS8, WGI- Chapter 8, 10, TS
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Lecture outline

* Climate variability and climate change
* Global warming and greenhouse gases
* Evidence of climate change

® Changes in climate extremes

* Projected changes in extremes

¢ Changes in Climatic Impact Drivers

*  Who is responsible?

Paris Climate Agreements

-
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Climate Change, Global Warming and Greenhouse effect

CO2 and some minor radioactively active gases (water vapor, carbon dioxide, methane, nitrous
oxide, and ozone) are known as greenhouse gases which acted as a partial blanket for the
thermal radiation from the surface which enables it to be substantially warmer than it would
otherwise be, analogous to the effect of a greenhouse

Infra-red heat energy from the The Greenhouse Effect
ground is partly reflected by the
Visible energy from the sun glass, and some is trapped - i
me sunlight that hits
passes through the glass and inside the greenhouse the sarth ‘sqmnoctnd

heats the ground
Some becomes heat.

COx and other gases
\In the atmosphere
ap A ing

the sarth warm.

K PR

P L

vy
)

SIXTH ASSESSMENT REPORT iDGC @e
UNEP

Werking Group | ~ The Physical Sclence Basis INTERGOVERNMENTAL fANEL ON CIIM8Te Chanee

Greenhouse gas effect

The Greenhouse Effect Thiegichal oatbon oysib

AT .
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Human influence has warmed the climate at a rate that is
unprecedented in at least the last 2000 years

Figure SPM.1

Changes in global surface temperature relative to 1850-1900

b} Change in global surface temperature (annual average) as observed and

a) Change in global surface temperature (decadal average)
simulated using human & natural and only natural factors (both 1850-2020)

" e (1-2000) and observed (1850-2020)
< °

Warming is unprecedented
in mare than 2000 years

Warmest multi-century
petiod in more than
L. 100,000 years

|

o I

A DR
00 - S R V) P P Y|
C WY

reconstructed

L. T 1
) 1850 2020 1850 190 1 KX 2020
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Temperature Records in 2023

Global temperatures remain at record levels
Daily global average air temperature, 1940-2024

17C
1 5C above
am;:\:;:hl\:/
15C ;

{0 Each grey line reprasents a
year between 1940 and 2022

) FM A M | 1} A S O N D
Note: Temperature data for 3 Fabruary 2024 is preliminary
Source: ERAS, C3S/ECMWF ool
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Temperature rises pass 1.5C for full year

Average global air temperature compared with pre-industrial
levels, running average of 365 days

+1.5C
+1C

+05C

1850-1900
average

' 1 | " |
1940 1960 1980 2000 2020
Source: ERAS, C3S/ECMWF =]:1c]
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Co, Sea level
concentration rise

Highest Fastest rates
in at least in at least
2 million years 3000 years
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Arctic sea ice Glaciers
area retreat
Lowest level Unprecedented
in at least in at least
1000 years 2000 years
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Extreme heat

Heavy rainfall
More frequent More frequent

More intense More intense

Drought
Increase in some
regions

INTERGOVERNMENTAL PANGL ON CIIM@Te Chanee

Fire weather Ocean
More frequent Warming
Acidifying

Losing oxygen
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Response of climate system relative to 1850-1900
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Emission pathways

CO, doubled

CO, emissions (billion tonnes CO, per year)

CO, halved ‘

Very high CO, emissions

High CO, emissions

CO, emissions

2050

CO, doubled ~

\
} High
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Very high

Medium

Very low

Low CO, emissions
Very low CO, emissions

2100
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Unless there are immediate,
rapid, and large-scale reductions
in greenhouse gas emissions,

limiting warming to 1.5°C will be
beyond reach.
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Projected changes of CIDs for all regions

Number of l-nd & coastal reglons m) and open-ocean =‘|ong (b) where 1 climatic Impact-driver (C1D) is projected

to increase o ronne with high conhdence (dark shade) or medium conf (light shade)
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Effect on Surface Temperature
For temperature to stabilise, CO, emissions need lo reach net zero.
Clobal warming since 1850-1900 (°C)
- —
| I 00 | Verybigh
| o High
| i i A 1 1 Medium
| Low
| Very low
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With every increment of global warming, changes get larger in )
regional mean temperature, precipitation and soil moisture Figure SPM.5

a) Annual mean temperature change (°C)
at 1°C global warming

Wll'(-'un-luva—mm

Across Mo regom. cbserved and
Wi ated aatteres e convilent

b) Annual mean temperature change (*C) ACTOS warmang evels Ld areas wirth more thin oceane. and the Arctic
relative to 18501900 W ANRMCTICH warm more than the opcs.

Semwiated crange at 1.3 °C gobal warmng Semwiated thange at 2 °C gobal warming
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With every increment of global warming, changes get larger in )
regional mean temperature, precipitation and soil moisture Figure SPM.5

¢) Annual mean precipitation change (%) Precipitation is projected to increase over high latitudes, the equatorial

Pacific and parts of the regions, but over parts of the
relative to 1850-1900 subtropics and in limited areas of the tropics.

Simulated change at 1.5 *C global warming Simulated change at 2 *C global warming Simutated change at 4 °C global warming

may appear as large % changes in
regions with dry baseline conditions
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With every increment of global warming, changes get larger in

regional mean temperature, precipitation and soil moisture Figure SPM.5

d) Annual mean total column soil Across levels, in soil lacgely follow changes in
moisture change (standard deviation) Muﬁm:ﬂﬂ:lso show some differences due to the influence of

Simulated change at 1.5 °C global warming s-mumm.xztuowm Simulated change at 4 °C global warming
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Response of climate system relative to 1850-1900
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Long-term consequences : Sea level rise

Today, sea level has already
necreased by 20 em and

will increase an additional

30 cm to 1 m or more by 2100
depending on future emissions.

ts very slowly to

1 50, once started,

Sea level

I

'eac

global warming
the rise continues for thousands

of years.

10,

yen
commitment

— R

Metie nse

= T

10,000-year

10.000-year
commitment 3 \_ commitment )

It is indisputable that human
activities are causing climate
change, making extreme climate
events, including heat waves,
heavy rainfall, and droughts, more
frequent and severe.
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Observed warming is driven by emissions from human activities,
with greenhouse gas warming partly masked by aerosol cooling Figure SPM.2

L3 C to warming based on two complementary approaches.
ue 20102019
2030-2019 relative 2010-2019 reltive 10 18501900,
18501900 50 1900, amsessed frany sy I racSitive
) attrinstion wixSes
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Climate change is already affecting every inhabited region )
across the globe, with human influence contributing to many Figure SPM.3
observed changes in weather and climate extremes

a) Synthesis of assessment of observed change in hot extremes and
confidence in human contribution to the observed changes in the world’s regions
Type of observed change

North

America
. Increase (41)

1 Low agreement in the type of change (2)

B
[ Limited data and/or fterature (2) o
S

Contfy in human
to the observed change
ese High
®e Medium
® Low due to limited agreement
© Low due to limited evidence

Type of observed chonge since the 19505
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Climate change is already affecting every inhabited region )
across the globe, with human influence contributing to many Figure SPM.3
observed changes in weather and climate extremes

b) Synthesis of assessment of observed change in heavy precipitation and
confidence in human contribution to the observed changes in the world's regions
Type of observed change

In heavy precipitation
® -
o

North
America
‘ Increase [17)
O Decrease ()

Low agreement in the type of change ()

,ﬁ Contral
.| Limited data and/or literature (18) Amerca
o

C in human
to the observed change
eee High South
oo Medium America
® Low due to limited agreement
O Low due to limited evidence

Type of observed change since the 1950y
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Climate change is already affecting every inhabited region
across the globe, with human influence contributing to many
observed changes in weather and climate extremes

Figure SPM.3

¢) Synthesis of assessment of observed change in agricultural and ecological drought

and confidence in human contribution to the observed changes in the world's regions
Type of observed change
in agricultural and ecological drought

B 1 -
[\/] rease (17

.D:ame::-
> Low agreement in the type of change (28)

P
[ | Limited data and/or literature (4)

< in human
to the observed change
eee High
oo Medium
® Low due to limited agreement
© Low due to fimited evidence

Tyoe of observed change since the 1950%
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Climatic impact-drivers

Heat Rain Snow Wind Coastal Other Open
& & & & ocean
cold drought ice oceanic

A climatic impact-driver could go over thresholds known to
lead to severe consequences for people, agriculture, or wildlife

Threshold
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Multiple climatic impact-drivers are projected to change in all

regions of the world Figure SPM.9
Number of land & ] ~driver (CI0) s projected

o whn
o lncrease o decrause with high corfidence jdark shade) o medium confidence Bhght shade)

fe 2 & S 2

ASSESSED FUTURE CHANGES
Changes refer to a 20-30
year period centrod around
2050 and/or consistent
with 2°C global warming
compared to a similar
period within 1960-2014
or 1850-1900,

BAR CHART LEGEND
B Regions with high confidence Increase
B Res th medlum nee incroase
B Regions with high confidence decrease
» M medium oo <1 Jecrease
UGHTER-SHADED ENVIROME ' LEGEND

The height of the lighter shaded 'envelope’ behind each bar

8
for CIO Increase fupper part) or decrease (lower part.
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Changes to the Water cycle

- S — With warmer temperature
| Atmosphere Y

? Atmosphere can hold more water
Land | Ocean |

ﬂ ( ) @ More and faster evaporation
0odb

® Heavier precipitation

(Frozen regions | ‘ Intensifying dry seasons and droughts
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Interactive Atlas interactive-atlas.ipcc.ch
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https://interactive-atlas.ipcc.ch

Interactive atlas >

#IPCCAtlas
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Climate change is already affecting
every region on Earth, in multiple
ways.

The changes we experience will
increase with further warming.
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Every tonne of CO, emissions adds to global warming

Figure SPM.10

Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO;)
*C

) CO,
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The proportion of CO, emissions taken up by land and ocean

carbon sinks is smaller in scenarios with higher cumulative CO, Figure SPM.7
emissions

Total cumulative CO, emissions taken up by land and oceans (colours) and remalning In the atmosphere (grey)
under the five illustrative scenarios from 1850 to 2100
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Future emissions cause future additional warming, with total Figure SPM.4
warming dominated by past and future CO, emissions

Change In global surface temperature in 2081-2100 refative to 1850-1900 (°C)
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Annual green house gas emissions 2021

Greenhouse gas emissions, 2021
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Paris Climate Agreement

» Adopted in 2015, the agreement covers climate change mitigation,
adaptation, and finance

* As of February 2023, 195 members of the United Nations
Framework Convention on Climate Change (UNFCCC) are parties to
the agreement. Of the three UNFCCC member states which have not
ratified the agreement, the only major emitter is Iran. The United
States withdrew from the agreement in 2020, but rejoined in 2021.

* (a) Holding the increase in the global average temperature to
well below 2 °C above pre-industrial levels and pursuing efforts

to limit the temperature Increase to 1.5 °C above pre-industrial

levels, recognizing that this would significantly reduce the risks Probability that countries achieve thelr Paris

and impacts of climate change; Agresment Goals according to their

(b) Increasing the ability to adapt to the adverse impacts of natiorally determined contriiutiohs (NDCs)

climate change and foster climate resilience and low greenhouse .

gas emissions development in a manner that does not threaten 2

food production;

* (c) Making finance flows consistent with a pathway towards low
greenhouse gas emissions and climate-resilient development.

« Under the agreement, each country must determine, plan, and
regularly report on its contributions. No mechanism forces a country
to set specific emissions targets, but each target should go beyond
previous targets

INTERGOVERNMENTAL FANEL ON CIIMETE Chanee !

SIXTH ASSESSMENT REPORT I CC 2
Working Group | = The Physic ce Basis WM » climate change e

More Information: Follow Us:

IPCC: www.ipce.ch "i @IPCC

IPCC Secretariat: ipcc-sec@wmo.int ' @IPCC_CH

IPCC Press Office: ipcc-media@wmo,int in “nkedmAcomlcompany/ipcc

#ClimateReport  #IPCC
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SATURDAY 20 JANUARY 2025, BARC, DHAKA

Training Workshop on “Climate Leadership in Agriculture Sector”

Climate Change Impact on Water,
Agriculture and Food Security

Lecture outline

Reé;ional Climate Predictions and Modeling
(RCM)

Multi-model Ensemble Regional Climate
Projections for Impact studies using
CORDEX simulations

Future Changes in Temperature and
Rainfall Extremes

Future Changes in Metrological Droughts

Future Changes Flows in GBM River
Systems

Future Changes in cyclones and storm
surges

Future Changes in Permanent Inundation

Due to Sea Level Rise

Future Changes in Water Salinity
Future Changes in the Boro and Aman
Rice yields

Future Changes in Coastal Erosion

Professor A.K.M. Saiful Islam

Institute of Water and Flood Management (IVWFM)
Bangladesh University of Engineering and Technology (BUET)

Riverine Flood
More int
& freque

Drought

Continue to
Increase

Sea level Ris:

Continue to Rise

Climatn Change Risks in Bangladesh

Flash Flood
severe &
frequen

Urban flood
M equent

Heatwave
Prolonged

Flash flood
More intense

Landslides
Frequent

Cyclone, storm surge, tidal flood
Cyclone more intense
Increased Surge
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Extreme Events: Floods

Flood in Sylhet in June 2022

Between 22%-30% of Bangladesh’s
territory is inundated yearly 45. In
2022, Bangladesh suffered one of
most devastating floods in its historyf#
impacting 7.2 million people. We
have seen major floods in 2016,
2017, 2019, 2020, 2022.

According to IPCC, Precipitation and
rivers floods will increase over much of
Asia (high to medium confidence).

e

s ot 13 meesienie s 0 -

FEPEEErLES

= According to IPCC, Projected changes in
maximum 1-day precipitation at 2°C global
warming under SSP5-8.5
Scenario relative to the 1995-2014 baseline
(From Interactive Atlas).

g

% * Highest ever rainfall in 80 years:

20 Rangpur city under knee-deep water on
18 27 September 2020 of 433mm rainfall
is recorded by BMD in 12 hours.

The number of days per year where

temperature  exceeds 35°C  would
increase by more than 150 days in many
tropical areas by end of cenlury for SSP5-
8.5 scenario, such as the Amazon basin
and South East Asia under SSP5- 8.5,
while it is expected to increase by less
than 60 days in these areas under SSP1-
28 (except 19 for the Amazon Basin) TeIeES hsens
(high confidence). 1
By the end of the 21st century, dangerous
humid heat thresholds, such as the NOAA
Heat Index $HI) of 41°C, will be exceeded
much more frequently under the SSP5-8.5
scenario than under SSP1-26 and will Lo

affect many regions ¢high confidence). et 4

In many tropical regions, the number of
days per year where a HI of 41°C is
exceeded would increase by more than
100 days relative to the recent past under

SSP5-8.5, while this increase will be

limited to less than 50 days under SSP1-

2.6 (high confidence)

With every of global
regional mean temp [

get larger in
soil moi

o Arwrad e bevoeats e (€
41 ol weenien
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Observed trend in global surface air
temperature

{3 T n o i sureos ar ergeare (DTS, LSO0IR

+» Despite having a negligible
impact on global annual mean
surface-air warming (very high
confidence), urbanization has
exacerbated the effects of
global warming in cities (very
high confidence).

y

* 2mpie e ofi vy
o\
£ Ao srurdn sing
B many

Cities under global warming

* Urban areas are home to more than fifty

S FAQ 10.2: Why are cities the hotspots of global warming?
percent of the world’s population and are Gtios are usially smar Ban fhelf sUTounding wees dus fo' R
the site of most of its built assets and anct bk of | suth 56 viater and vegstation
economic activity.
£ 5 1% COOLNG & Local effect on femperaturd [C)
* By 2050, the population in urban areas is 3 2 1 0 “ 2
T

expected to increase by 2.5 to 3 billion and i
comprise two-thirds of the world

population. ¥
* For the next three decades, nearly seventy

million residents will move to urban areas Haat fram .

every year. The majority of these new

residents will live in small- to medium-sized
cities in the developing world.

« Urban centers and cities are warmer than
the surrounding rural areas due to what is
known as the urban heat islond effect.

This urban heat island effect results from
several factors, including reduced
ventilation and heat trapping due to the
close proximity of tall buildings, heat
generated directly from human activities,
the heat-absorbing properties of concrete

and other urban building materials, and the S 2 1 0 a 2
limited amount of ion. SOLNG € Local efect on temperatate 6]

» The difference in observed warming trends
between cities and their surroundings can .
partly be attributed to urbanization. IPCC «

Regional Climate Modeling (RCM) for
Bangladesh over CORDEX: South Asia

S e

= GCM provides output more than 150km
resolution which is not enough to capture
mesoscale processes.

= RCM daily output with horizontal
resolution 50km are available for South
Asia CORDEX domain.

= Predictions are considered for extreme
emission scenarios, RCP 8.5

= Climate output data have been bias
corrected.

Fahad et al. (2016)

Page 24 of 110



RCM Projections using CIMP5 data

RCP3.5 (Year of Crossing)

GCM Ensemble RCM
SWL15 SWL2 SWL4

ACCESS1-0 ri1p1 CSIRO-CCAM-1391M 2034 2046 2085
ccsm4 rlitp1 CSIRO-CCAM-1391M 2016 2031 2079
CNRM-CM5 rifp1 SMHI-RCA4 2032 2046 2088
CNRM-CM5 ritp1 CSIRO-CCAM-1391M 2032 2046 2088
EC-EARTH r2i1p1 SMHI-RCA4 2019 2035 2083
CM5A-MR rlip1 SMHI-RCA4 2020 2034 2069
MIROCS rliip1 SMHI-RCA4 2038 2052 -
MPI-ESM-LR  rlilp1 CSIRO-CCAM-1391M 2021 2040 2083
MPI-ESM-LR  rlilp1 MP|-CSC-REMO2009 2021 2040 2083
MPI-ESM-LR  rlilp1 SMHI-RCA4 2021 2040 2083
GFDL-ESM2M  rli1p1 SMHI-RCA4 2040 2055 -

Specific Warming Levels (SWLs)

It is the mean annual global temperature increase by the end of the century
related to preindustrial period (1880). Paris Agreement in 2015 emphasis on
reducing GHGs to keep the increase of global mean temperature below 2C
and effort should be made to reduce further to 1.5C with respect to pre-
industrial period.

Changes of mean monthly
temperature over Bangladesh at
.

SWLs

Jan Feb Mar Apr Mw Jun Jul A\r] Sep O(‘l Nov D-:~c

_$+ *‘

Time B3 SwL15 Bl SwL2 BE swi4

&

n

Temperature Anomaly (°C)

Changes of mean seasonal

rainfall over Bangladesh at
SWLs
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-
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Temperature extremes are increasing — heatwave
and health stress will be more intense and frequent

TX90P - Percentage of days when maximum temperature TXx- maximum of daily maximum
is higher than 80th percentile value, temperature
TXx (RCP8.5)
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Parcent Chuege n Mininum Temperature per Year (TNn) i *C
TX10P- Percentage of days when maximum TNn- minimum ¢f daily minimum
temperature is lower than 10th percentile value temperature

Changes of Extreme Rainfall - more flash
floods and landslides are expected

Rx1- maximum 1-day rainfall Rx1- maximum 1-day rainfall
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Changes of Meteorological Droughts

Standard Precipitation Index (SPI) and Standard Precipitation and Evapotranspiration Index

(SPEI)
sPI
4 Drought Category _ SPISPEI Values
08 Both SP| and SPE| are calculated  No drought 05 Indax
0.6 relative 1o a baseline peried of Near normalMild
£os 1 1981 to 2010 drougnt 10<inde e
€02 B Moderate drought 15 < Index=-1.0
8 0 - Severe diought 20<Index=-15
2 SPEI Extreme drought Index 5-2.0
i 1 SP SPEI
v !
¥ 2l
0.4+ ; 3]
024 ) s 2
0- . x
543240123 B
Index Value s |
ad

E Baseling ENm Future

MﬂqureEFmmen 1980 2000 2020 2040 2060 2080 nso.v-s'so 2000 2020 2040 2060 2080 2100

Ensernble time series of SPI {left panel) and SPEI Throntwhie (right panel) at 12-
manth timescale averaged over the country The red pateh s the ensemble sgread of
the index values

Density distrioution of SP| and SPE|
values at 3 Month time-scale
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Changes of droughts for different SVWL

. (a) X (b)
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Projected future median SPEI values over Bangladesh from 11 ensemble of Regional Climate Model {(RCM).

Spatial Changes of Meteorological Droughts

= [nclusion of evapotranspiration in
the evaluation of drought is
important in the context of global
warming.

= The country is expected see more
and more deviation from the
climatic mean condition.

= At the end of the century, the
climate of the country may settle
to a condition which may be
considered “moderate drought”
compared to current climate.

= Long meteorological drought will
impact the agriculture and socio-
economic condition.

Historic  Near-Fulure  Mid-Fulure  Far-Future

%
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Percentage of area affected with

Ganges-Brahmaputra-Megha Basins
The GBM basins are located over India (64%), China (18%), Nepal (9%),

Bangladesh (7%) and Bhutan (3%), and the elevation of the basins range from

about 0 to above 8000 m above mean sea level (amsl).
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High flows and

flood duration will be

more increasing in the future

Q90 Flow

(a) Q,, (high flows)

Percentage Change
3

Duration of Q90

(b) Duration of flows above historical @,
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Canges Arhmapta Meghns

The ensemble-median values of the changes of Q90 flow at 1.5°C, 2°C, and 4°C

are about 3%, 7%, and 14%
Brahmaputra; and 9%,

for the Ganges; 4%, 5%, and 22% for the

12%, and 42% for the Meghna, respectively

Peak synchronization of GBM Rivers
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Extreme Events: Sea Level Rise

Over the 21st century,
the majority of coastal
locations have a median
Pro;ected regional sea
vel rise within + 20% of
the projected GMSL
change (medium
confidence).

Relative sea level rise is
very likely to virtually
certain  (depending on
the region) to continue
during the 21st century,
contributing to increased
coastal flooding in low-

lying areas (high
confidence) and coastal
erosion along  most
sandy coasts  (high
confidence).

Sea level will continue to
rise beyond 2100 (high
confidence)

It is virtually certain that the Global Mean Sea Level
(GMSL) will continue to rise over the 21st century in
response fo confinued warming of the climate system,
and GMSL will continue to rise for centuries to
millennia due to continuing deep ocean heat uptake
and mass loss from ice sheets (high confidence).

(d) Global mean sea level change relative to 1900

"
2
15
Low-ikedthood, high-impact storyline,
including ice-sheet instability
1 processes, under SSP5-8.5 ? Spaas
/ 550370
S5P1-2.6
= 55P1-L¥
1950 2000 2020 2050 2100
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Projected Ice loss and SLR

(¢) Groontand ice shwet mass loss
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Sea Level Rise Seaice in the Arctic o

B Bangladesh has been experiencing a
rising trend in sea level because of its
geographic location and the nature of
the delta. Recent estimation of sea-
level rise by DoE (2020) indicated the
rising trends at different locations of E—_m
the coastal zone of Bangladesh. Seaice in the Antartic SyHcs concamion

B Between 1901 and 2010 sea level
has risen at a rate of 1.7mm/year.
From 1993 to 2010, tidal variation
indicates a rise of 2.8+0.8mm/year,

.

e

P
{ ’i

R
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R
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and it is further validated by satellite \ 3
altimetry data with a rise of =
3.210.4mmfiyear. et gmom T e
B Ocean warming is a global CREREPN
phenomenon due to climate change. 5
The Bay of Bengal is also i AR
experiencing increasing sea surface & st ezl
temperature and subsequent changes 5 — s ismomra jeerse A ”
in pH (Sridevi et al., 2021). gp T ——
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Permanent Inundation due to SLR

A recent study of DOE (2022) using coastal model
simulations for the four sea level rise scenarios {0.50m SLR,
0.62m SLR and 0.95m SLR} have been analysed for
potential inundation in the coastal areas of Bangladesh.

« From the analysis, it can be seen that, sea level rise
induced flooding will cover 12.3%, 15.5%, and 18% areas of
the coastal zone for SLR scenarios of 0.50m SLR, 0.62m SLR
and 0.95m SLR, respectively.

* Figure shows inundation map for 0.95m SLR. But the major
part of inundation will be in the districts of Barisal,
Jhalokati, Pirojpur, Gopalganj and Patuakhali. These
districts are affected from the SLR as they do not have
comprehensive flood protection system.

« The areas flooded are mostly inner coastal areas that are
not protected by polders. So, the flood protection for these

areas should be considered as a priority for the future
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21st century sea level projections for RCP8.5 at tide gauge
locations in the Bay of Bengal (ARRCC, 2020)

21st century sea level projectons for RCPE.5 at tide gauge locations in the
Bay of Bengal (ARRCC, 2020}

RCPAS RCPB S
0.17-062 | 03068 |04-086
024068 | 034073 | 045092
01006 | 027008 | 033094 |
01606 |028067 | 038084
017-062 020063 | 040
01506 | 028066 | 038083
[0.14-068 | 026064 | 0.97-081 |
D10-062 |020071 | 043089 |
D1G-062 | 020060 | 041-0.86
02081 |03071 |D42088
D 16-057 | 024068 | 033089 |
02055 | 025046 | 034089
02406 | 031077 | 045008
D16-081 | 028007 | 030084
0240668 | 034073 | 046092
0.16-082 | 025063 | 0.41-085 |
014058 | 026064 | 0.37-081
0.17-062 | 0200908 |0.41-086
015061 | 028067 | 030084
|D22.080 |02807 |037.002 |
0.16:06 | 028067 | 0.35-084
022.065 |0.33073 [044.091

Permanent Inundation due to S

A recent study of DOE (2022) using coastal model
simulations for the four sea level rise scenarios (0.50m SLR,
0.62m SLR and 0.95m SLR} have been analysed for
potential inundation in the coastal areas of Bangladesh.

* From the analysis, it can be seen that, sea level rise
induced flooding will cover 12.3%, 15.5%, and 18% areas of
the coastal zone for SLR scenarios of 0.50m SLR, 0.62m SLR
and 0.95m SLR, respectively.

* Figure shows inundation map for 0.95m SLR. But the major
part of inundation will be in the districts of Barisal,
Jhalokati, Pirojpur, Gopalganj and Patuakhali. These
districts are affected from the SLR as they do not have
comprehensive flood protection system.

. sues s

Inundatlon map for 0.95m SLR

« The areas flooded are mostly inner coastal areas that are
not protected by polders. So, the flood protection for these

areas should be considered as a priority for the future

Ocean temperature Greenland Ice Sheet Sea level

Increasing Melting Rising
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Beyond 2050, sea level projections are
increasingly sensitive to emissions

The likely global mean sea level rise
is
*by 2100:
+ about 0.6-0.9 m under a
high emissions scenario (SSP3-7.0)

+ about 0.3-0.6 m under a
low emissions scenario (SSP1-2.6)

| by 2150:
» about 1.0-1.9 m undera
high emissions scenario {SSP3-7.0)

* about0.5-1.0 m undera
NASA Operatian leefridge / October 2012 low emissions scenario (SSP1-2.6)
Fiwaites ioé Shelf, Antarctica

Rates of subsidence recorded from the
literature for the GBM delta

* Subsidence reported in this recent
time, has a higher rate (8.8 mm/yr)
than measurements over much longer
time periods (as little as 1.2 mm/yr).

* However, the standard deviation of the
results increases in more recent time,
compared with long-term records,
indicating a greater variability and
spread in results.

Trends in
Water
Level and
Subsidence
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Extreme Events: Cyclone

The Indian Ocean has warmed

faster than the global average (very

high confidence).

The proportion of intense tropical
cyclones (TC), average peak TCs
wind speeds, and peak wind speeds

of the most intense TCs will

increase on the global scale with

increasing global warming (high

confidence).

Intensification of tropical cyclones

and/or extratropical storms in

projected in more regions from 2°C

GWL and above (medium

confidence)

Bava A
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Cyclone Dana (2023)
Date: 22-24 October

3-minwind: 110 km/hr
1-min wing: 130 km/hr

Cyclone Remal (2024)
Date: 24-28 May

3-min wind: 110 km/hr
1-min wind: 140 km/hr

Cyclone Midhili (2023)
Date' 14-18 November
3-min wind 95 km/hr
1-min wind: 95 km/hr

Cyclone Hamoon (2023)
Date 21-25 October
3-min wind. 120 km/hr
1-min wind: 155 km/hr

Surge! <1m Surge:3m Surgei<1m Surge: <1 m

Damage: USD 73.3 million Damage: USD 600 million Damage: USD million Damage: USD 250 million
Fatalities: 7 Fatalities: 84 Fatalities: § Fatalities: §

Cyclone Mocha (2023) Cyclone Sitrang (2022) Cyclone Jawad (2021) Cyclone Yaas (2021)

Date: 8-15 May

3-min wind: 270 km/hr
1-min wind: 215 km/hr
Surge: 3-3.5m

Damage: USD 2.24 billion
Fatalities: 463

Date: 22-25 QOctober

3-min wind: 85 km/hr

1-min wind: 85 kmthr
Surge:<1m

Damage: USD 340 million
Fatalities: 85

Date; 02-0% Decemher
3-min wind: 75 km/hr

1-min wind: 65 km/hr
Surge:<1m

Damage: USD 50.4 million
Fatalities: 2

Date: 26 Agril -05 May
3e-min wind: 215 km/hr
1-min wind: 250 km/hr
Surge <2m

Damage: USD 6€3.6 million
Fatalities: 17

Cyclone Amphan (2020)
Date; 16-21 May

3-min wind: 240 km/hr
1-min wind: 260 km/hr

Cyclone Bulbul (2018)
Dale: 5-11 November
2-min wind: 140 km/hr
1-min wind: 195 kmvhr

Cyclone Fani (2018)

Date: 26 April -05 May
Z-mnwind: 215 km/hr
1-min wind: 250 km/hr

Cyclone Mora (2017)
Date: 28-31 May

3-min wind: 110 km/hr
1-min wind: 150 km/hr

Surge: 3-4m Surge:<2m Surge:<2m Surge: <2 m

Damage: USD 1.5 billion Damage: USD 33 million Damage: USD 63.6 million | Damage: USD 6 million
Fatalities: 26 Fatalities: 128 Fatalities: 17 Fatalities: 0

Cyclone Roanu (2016) Cyclone Komen {2015) Cyclone Mohasen (2013) Cyclone Aila (2009)

Date: 16-21 May
3-min wind: 85 km/hr
1-min wind: 110 km/hr

Date: 26 July -2 August
3-min wind: 75 km/hr
1-min wind: 85 km/hr

Date: 10-13 May
2-min wind: 85 ken/hr
T-min wind: 85 km/hr

Date 17-27 May
3-min wind, 110km/hr
1-min wind: 120km/hr

Surge:2m Surge: 1-2m Surger<1m Surge. 3m

Damage: USD 31.8 million Damage: USD 2 billion Damage: USD 35.8 million Damage: USD 1 billion
Fatalities: 30 Fatalities: 132 Fatalities: 107 Fatalities: 190
Cyclone Bijli (2008) Cyclone Sidr (2007) 1991 Cyclone (1891) Bhola Cyclone (1970)
Date: 14-17 Apnil Date: 11-15 November Date: 24-30 Apnil Date: 3-13 Nevember

3-min wing: 75 km/hr
1-min wind: 85 km:hr
Surge: 2.1-3m
Damage: USD million
Fatalities: 7

3-min wind: 215 kmthr
1-min wind: 260 km¢hr
Surge. 5.5m

Darnage: USD 2,31 billion

Fatalities: 3,447

3-minwind 235 km/hr
1-minwind 260 km/hr
Surge. 6.1 m

Damage: USD 1.5 billlon
Fatalities: 138,000

3-min wind 185 km/hr
1-min wind 240 km/hr
Surge. 10.6m

Damage: USD 86.4 million
Fatalities: 500,000

Changes

of inundation patterns or cyclone

Sidr (2007), Aila (2009) and Roanu (2016)
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Changes of inundation patterns or cyclone
Sidr (2007), Aila (2009) and Roanu (2016)

Area % o] Area % P Area % P
Only 1484 12 19 1999 15 23 676 046 052
cyclone
0.5m 3380 26 4.1 4226 3.3 84 2912 1.97 2.24
SLR
1m SLR 5777 44 7.0 6216 48 7.5 7832 531 6.02
1.5m
SLR 7588 58 91 7497 58 9.0 12550 8.5 9.65
“Inundation Area in Km?, % of area w.r.1. country and Affected population in Million Shaha et al. (2016)

Storm surge Inundation considering sea level rise

For 1991 cyclone under 0.62m SLR and 0.95m SLR Scenario reveals that total 13.08% and
15.37% area will be flooded across the coast. Districts are facing more inundation with the
increase of sea level rise are Barishal, Jhalokathi and Pirojpur will be flooded about 65%, 81% and
61% of their total area.

For cyclone Sidr under £.62m SLR and 0.95m SLR Scenario reveals that total 19.17% and
21.69% area will be flooded across the coast

For cyclone Amphan under 0.62m SLR and 0.85m SLR Scenaro revezls that total 17.5% and
18.1% area will be flooded across the coast.

Cyclone Sidr {2007) Cyclone Amphan (2020}

=
i

Wind Track for 16 Extreme
Events
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Inundation Map for Base Condition { 16 Extreme Events)
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Inundation Map for 0.7m SLR Condition ( 16 Extreme Events)
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Hazard Ranking for Cyclonic
Storms and SLR

a Maximum Surge Depth Maximum Inundation | Maximum Wind Spead
ar
m) Area (sqkm) (km/he
Base SLR Base SLR Base SLR B SLR

ase

Kuakata 1 3 88 69 20 20 200

Patharghata 2 1 108 M7 188 162 189 189
Chalna 3 4 128 129 35 A7 29 29
Batagi 4 2 a7y 101 24 24 13 "3
Mehendigan] 5 5 00 00 00 00 68 €3
Mukadi ] 7 0o 00 00 00 86 68
Nalchity 7 8 78 78 95 o9 88 88
Banari Para 8 10 108 115 29 39 % (-3
Marrelganj 8 " 10.7 108 10 10 111 111
Lalmohan 10 12 82 88 8 12 89 88
Burhanuddin 11 13 00 0o 00 00 80 80
Gournad| 12 15 49 58 27 31 86 88
Bakergan| 13 18 0o 00 00 00 B0 60
Zanjira 14 17 18 123 i 159 59 50
Paikgachha 15 8 128 131 31 31 105 105
Kalaroa 16 20 75 78 135 143 m "1
Bagerhal 17 8 87 94 31 39 76 78
Nesarabad 18 14 128 129 43 51 3 73
Charfassion 18 21 72 74 27 27 91 9
Jhalkathi 20 18 108 117 m 131 81 81
Patuakbal 21 19 05 08 4 4 85 85
Bhedarganj 22 22 00 00 00 00 79 78
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Storm Surge Hazard Map ( Base line & SLR
Conditions)

Slorm Surge Hessed Map (Baas | e Sar g Hcard s 58]
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= w W soen A
Storm surge Hazard map Storm surge Hazard map
(Baseline conditions) (0.7m SLR conditions)

Crop Modeling using DSSAT (Decision
Support System for Agro-technology Transfer)

Extreme climate change —
will pose threat on various ;
dimensions and

Agriculture is one of them.

About 75% of our ]
agricultural land is rice and S48

it covers 28% of GDP.

Real Name Brridhan29

— Height g5¢cm
Duration of growth 160 days
Grain quality Medium
Yield (Kgthectares) 7500
Developed cn 1994

Hasan et al. (2016) Developed by Bangladesh Rice Research Insttute
(BRR1)

Crop management data for simulations of BR29 in DSSAT

Planting Method Transplant

Transplantation Date November 21

Planting distribution Hill

Plant population at seedling 40 plants/ m?

Plant population at emergence 35 plants/ m?

Row spacing 20 cm

Planting Depth 5cm

Transplant age 15-20 days

Fertilizer Application 90 kg/ha applied equally in 3 phases
after 15, 35 and 55 days of transplant
respectively

Irrigation 1000 mm applied in 15 applications with
7 days interval in 1% month and 10 days
interval later

Harvest May 1
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Default values of the genetic
coefficients of Boro rice

Coefficient ID Name of coefficient Default Value

P1 Basic vegetative phase coefficient 650

P20 Critical photoperiod at maximum 90
growth rate

P2R Extent in delay of panicle initiation 400

P5 Time from emergence to maturity 13

G1 Potential spikelet number coefficient) 0.65

G2 Single grain weight in gm in ideal 0.25
condition

G3 Tillering coefficient 1.0

G4 Temperature tolerance coefficient 1.0

Values of the genetic coefficients in
some important locations (divisions

Region P1 P2ZR P5 P20 G1 G2 G3 G4 RMSE RMSE
(Calibration (Validation)

)

Dhaka 647 93 415 129 67 0286 10 1.0 260 125
Chittagong 645 87 395 129 62 025 10 10 312 213
Rajshahi 647 93 415 129 67 026 10 1.0 317 106
Barisal 648 90 400 13 67 025 10 10 192 141
Khulna 648 90 400 13 67 025 1.0 1.0 211 139
Sylhet 650 90 400 183 67 025 10 1.0 169 140

Changes of Boro rice yield at 2C and
AC. SWI

Page 36 of 110



Changes of Aman rice yield at 2C and
A Q\AIN
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Changes of Aman yield at 1.5C, 2C, 4C SWLs

Change in Salinity

wWater and soil salinity is a common hazards in

many parts of the coastal zone. Seventy percent of
2.35 million hectares within the Khulna and Barisal
Divisions are affected by different degrees of soil
salinity. This reduces the crop area.

mlt restricts the cultivation of aus (summer rice),
boro (dry season rice), and other rabi (dry season)
crops.

mThere is a seasonal salinity interface in the
estuaries, with the threshold limit for agriculture
moving further inward from the coast in May in the
southern part of the coastal zone.

uin the southwest region, surface water salinity has
been accentuated by the reduction in the dry season
upland flows entering the Gorai distributaries.
Coastal polders were designed to prevent salt-water
intrusion.

mMany polders have lost their function because of
both undesired breachings causing crop damage and
"desired to breach" facilitating shrimp farming. Land-
use conflicts exist in the area. Salinity intrusion

inhibits industrialization.
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Surface water salinity in Coastal
Bangladesh

Baseline Mid-century

By of Benvgal

Changes in Salinity (baseline & mid-
century)

Distnct Pourashavas Baseline Salivty (ppt) Pre 2d mid-century

salinity (ppt]

Patuakiah Fatuakhal 21.4 41-5
Kalagara 51-10 11-15
Bagethat Svperhat 5:1-10 1118
i Morrelgani 24-40 51-10
=N | Barsal Mehencaan] 14-2 41-5
(—_? Gaoronad! 11.2 21-4
=
7 Ahaladi 14-2 21-4
K Eanarpara C-1 21.4
'l Eakeryan] 11-2 21-4
(5] Khutna Falkgacha 1-15 16 - 20
Chalina (Dacope) 1-15 16-20
Sathkire Koleoys 1-15 18- 20
Bargune Patharghets 16- 20 18- 20
Eetag| 11-2 51-10
Bhola Charfasheon 5110 11-16
Eorhanuddin A1-5 5-10
Lakmzhon 41-5 5«10
Jhakckath Jhalocath 0.1 21-4
Nalchity 11-2 21-4
Shortotpur Ehadargan; 0-1 11=-2
Zenfia (Zajra) 3 o-1
Firogpur Swanupkathl 1 112

Salinity in coastal Bangladesh

Annual maximum salinities for 103 selected points under the four future scenarios

Teble 1Tt

ey ol servsrenr vim wilh risal rivet dhclsarie over S el i s diagor

Scenario  Description  Climateand — MSLR  Vear  Ammmal river  “Wet
manugrment  (om) dischsrge  or
(w7) “dry'

I 10 e

Bricheno et al., 2018
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Coastal Erosion

mLand erasion is a common natural phenamenon In the coastal zone Massive changes have occurred In the coastline over the
last two centuries due to land erosion, coupled with land aceretion, Boundarles of Islands undergo major changes due to land
erosion and simultaneous accretion. 1589-2021

mHistorical satellite images of Landsat TM and Landsat 8 are analys:
has been found that major accretion is abserved in the Rangabali
Patharghata, Taltali, Kalapara, Galachipa, Amtzli and Barguna Sadar.

2009-2021 1909-2009 1989-1999 Erosion in Sonar Char

Socioeconomic vulnerability
assessment using indicators based
multivariate analysis

s Coastal areas of -
Bangladesh is very much e
prone to various natural
disasters such as cyclone,
storm surge, river erosion,
flood, salinity intrusion,
erratic weather condition,
etc.

= 19 coastal districts were
selected for the analysis
where 140 Upazilas are
included

Coastal vulnerability due to climate change following
IPCC Framework of assessing vulnerability

g Lo
e Corge
AR4 AR5
Exposure vl::u
Tnts [Cheerge]
s Hazard
Potential ] .
Impact y
Copocty

Adaptive Exposure Kawing, Adesting

Capacity

] L
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Principle component analysis conducted to
determine weight of the indices

5 SENSITIVITY 7 EXPOSURE

B 2
INDICATORS gi 25 gf INDICATORS
% fa. &

19 ADAPTIVE CAPACITY
INDICATORS

Coastal Vulnerability in preset and in the future
(2050)

A total of 140 upazilas (administrative unit)
under 19 coastal districts of Bangladesh

has been selected as study At present, 6

upazilas come under very high, 13 : ° = -
upazilas under high, 59 upazilas under ﬁj % N .
moderate, 35 upazilas under low and 27 0| il .
upazilas under very low category of : = T e

2
VeryHg s waterate

vulnerability Vumacabiig

*Bussme 3015)  whabre (2060)

48 as B awb

Numboref Upsziien

~ In future, 73 upazilas
are mapped as very
' high, 27 upazilas as
high, 17 upazilas as
_ moderate, 5 upazilas
" as low and 18
upazilas as very low
. scale of vulnerability

Present Future
{2013) (2050s)

Key Messages

» Extreme Rainfall over Bangladesh will be increased in the future.
Chances of flash flood and land slides will be increased.

» Projected changes in mean annual precipitation and temperature
over the basins are larger in 4°C than in 1.5°C or 2°C. Changes are
greater over Meghna basin than Brahmaputra basin.

= Annual discharges of the Meghna basin change almost linearly with
changes in the annual basin-averaged precipitation, while changes
in discharges of the Brahmaputra basin are less sensitive to
changes in precipitation.

= Mean monthly flows are projected to increase the most in July (for
Brahmaputra and Ganges) and in June (for Meghna).

= Floods are likely to increase in both rivers as well as flood durations.
However, Hydrological droughts are likely to decrease in both rivers
along with drought durations.

= SLR rise will also cause permanent inundations in some parts of the
coastal areas of Bangladesh.

= Under high emission RCP 8.5 scenarios the mean yield of Boro rice
will decrease about 10% during 2030’s and about 20% by 2100.
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Publications on floods and climate change

s Aftributing the 2017 Bangladesh floeds from meteorclogical and hvdrological perspectives. Hydrology and
Earth System Sciences, 23, 1402-1429, doi 10.5194/hess-23-1408-2019

= Attributing the 2017 Banaladesh floods from meteoreloqical and hydrolodical perspectives. Hydrology and
Earth System Sciences, 23, 1409-1428, doi 10.5194/hess-23-1408-2019

» Determining Flash Flood Danger Level al Gauge Slations of the North East Haor Reqions of Bangladesh,
Journal of Hydrological Engineering, 24(4), 05019004

= Observed Trends in Climate Extremes over Banaladesh from 1981 to 2010. Climate Research, 77(1), 45-
61

» Future floeds In Bangladesh under 1 5°C, 2°C and 4°C global warming scenarios. Journal of Hydrological
Engineering, 23(12), 04018050

= Challences for flocd risk management in flood prene Sirajazan region of Bandladesh. Jounal of Flood

Risk Management, e12450,

“uclion. Environmental Science & Policy, 84, 149-158
= Regional changes of precipitation and temperature over Bangiadesh using bias corrected multi-moedel
[0 C ider mission ways. International Journal of Climatclogy, 38(4),

= Assessing High-End Climate Change Impacts on Floods in Major Rivers of Bangladesh Using Multi-Model

Simulations. Global Science and Technology Journal, 6(2), 1-14.

mpact of High-End Climate Change on Floods and Low Flows of the Brahmaputra River. Journal of

Hydrologic Engineering, 22 (10), doi. 10.1061/%28ASCE%29HE. 1943-5584.0001567.

s Extreme flows and waler avsilability of the Brahmaputra River under 1.5°C and 2°C global warming
scenarioe, Climatic Change, pp 1-17, doi: 10.1007/s10584-017-2073-2.

» Hvydrolegical response to climate change of the Brahmaputra basin using CMIP5 General Circulation
Model ensempale Journal of Water and Climate. doi:10.2186/wcc.2017.076.

» Assessing extreme rainfall trends over the northeast reqions of Bangladesh, Theoretical and Applied
Climatology, 1-12, doi: 10.1007/s00704-017-2285-4.

Publications on cyclone and storm surges

« Projected changes of inundation of cyclonic storms in the Ganges-Brahmaputra-
Joumnal of Earth System Science,
23, 1409-1429.

» Towards improved storm surge models in the northern Bay of Bengal. Continental
Shelf Research, 135, pp.58-73. doi:10.1016/j.csr.2017.01.014.

= Mapping of Climate Vulnerability of the Coastal Regions of Bangladesh using Principal
Component Analysis. Applied Geography, 102, 47-57.

» Seasonal modulation of M2 tide in the northern Bay of Bengal. Continental Shelf
Research, 137:154-162, doi:10.1016/j.csr.2016.12.008.

« Tldal intrusion within a mega delta: An unstrictured grid modelling
approach. Estuarine, Coastal and Shelf Science, 182(5):12-26,
doi:10.1016/j.ecs5.2016.09.014.

» Improved bathymetric dataset and tidal model for the northern Bay of Bengal. Marine
Geodesy. 39(6), pp. 422-438, d0i:10.1080/01490419.2016.1227405.

* Modelling the increased frequency of extreme sea levels in the Ganges-Brahmaputra-
Meghna delta due Lo sea level rise and other effects of climate change. Environ. Sci.:
Processes Impacts, 2015 (17) 1311-1322 |, d0i:10.1039/C4EMO0683E,

« Field investigation on the performances of the coastal structures during Cyclone SIDR,
Natural Hazards Review, ASCE, Vol. 12, pp. 111-
116.031 doiz10.1061/(ASCEINH. 1527-6996.0000

Thank you
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What's Inside the Handbook?

This handbook offers an in-depth exploration of Bangladesh’s agricultural sector under a
changing climate. It starts by highlighting the country’s proactive policy frameworks —NAPA,
BCCSAP, BDP 2100—that guide national adaptation strategies. The handbook then examines
pioneering agricultural achievements, from leading Hilsha production to innovative stress-
tolerant crop varieties. Next, it delves into the core risks and vulnerabilities shaping food
security, including extreme weather events, rising temperatures, and coastal salinity. Readers
will also discover success stories of climate-resilient infrastructure and community-led
adaptations. Ultimately, the handbook underscores how Climate-Smart Agriculture (CSA) and
the National Adaptation Plan can foster a more secure, sustainable future.

Disclaimer

The information presented in this lecture note is based on current scientific understanding
and data available in primary and secondary sources till date. While every effort has been made
to ensure accuracy, climate science is continuously evolving, and updates may occur beyond
this publication.

Copyright

Copyright © [2025] CEGIS (Center for Environmental and Geographic Information Services).
All rights reserved. No part of this lecture note may be reproduced or transmitted in any form
or by any means without permission from CEGIS.
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1. Preamble

Bangladesh has been proactive and adept in climate change adaptation, as mandated by the Constitution
in its 15th amendment, Article 18A, which focuses on the protection and improvement of the environment
and biodiversity. The country has reinforced its climate adaptation efforts through several strategic
frameworks, including the National Adaptation Programme of Action (NAPA) in 2005, the Bangladesh
Climate Change Strategy and Action Plan (BCCSAP) in 2009, the Bangladesh Delta Plan 2100 (BDP 2100)
in 2018.

Despite these efforts, Bangladesh ranked 7th among the top ten most affected countries between 2000
and 2019 in terms of the Long-Term Climate Risk Index (CRI), as reported by the Global Climate Risk
Index of Germanwatch in 2021. Economic losses due to climate change in Bangladesh over the past 40
years are estimated at USD 12 billion, suppressing the GDP annually by 0.5% to 1.3%, a figure that could
rise to 2% by 2050 under extreme climate change scenarios.

Nestled in the verdant landscapes of Bangladesh, agriculture isn't just an economic sector; it's the
lifeblood of the nation. Accounting for a substantial 14 percent of the GDP and providing livelihoods for
over 40 percent of the population, agriculture is the cornerstone of the country's prosperity. However,
beneath the lush greenery lies a tale of resilience tested by the relentless forces of climate change. With
every unpredictable monsoon, every sweltering heatwave, and every cyclone that lashes the coast, the
vulnerabilities of Bangladesh's agricultural sector are laid bare. The stakes couldn't be higher; the very
foundation of food security and economic stability hangs in the balance.

Against this backdrop, the imperative to adapt, innovate, and transform agricultural practices for a
climate-resilient future has never been more urgent. Enter Climate -Smart Agriculture (CSA), a paradigm
shift in agricultural development that champions sustainability, resilience, and adaptability in the face
of a changing climate. Under the guiding light of the National Adaptation Plan (NAP), Bangladesh is
poised to embark on a journey of transformation, where traditional farming practices give way to
innovative, climate-smart solutions.

2. Pioneering Achievements in Agriculture

Bangladesh's agricultural landscape is not just a testament to its productivity; it's a saga of ingenuity
and perseverance in the face of formidable challenges. From the fertile plains of the Ganges Delta to the
bustling markets of Dhaka, the nation's agricultural achievements stand as a beacon of hope amidst the
tumultuous waters of climate change. Leading globally in Hilsha production, Bangladesh has mastered
the art of harnessing its aquatic resources. The country is also a global leader in jute production, ranking
second worldwide, and similarly holds the second position in jackfruit production. These feats showcase
Bangladesh's diverse agricultural expertise and its ability to excel in both aquatic and fiber production
sectors. Moreover, Bangladesh ranks third in rice production globally. The vast rice fields across the
country not only serve as the backbone of its agricultural economy but also as a symbol of its resilience.
These achievements highlight not only Bangladesh's agricultural prowess but also its unwavering
commitment to sustainability and resilience amidst climate uncertainties.
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Figure 1: Achievements of Bangladesh in Agricufture

3. Climate Risk and Vulnerabilities in Bangladesh
3.1 Evidences of Climate Change in Bangladesh

Bangladesh, located in the delta of the Ganges-Brahmaputra-Meghna rivers and with a low-lying coastal
geography, faces numerous challenges exacerbated by climate change. Key evidences of climate change
impacting Bangladesh include:

* Average Temperature Rise: Bangladesh has experienced an average temperature increase of
0.56°C per century. This gradual rise in temperature contributes to shifts in weather patterns
and climatic conditions across the country.

« Increased Rainfall: The country has observed an increase in average annual rainfall by 8.4 mm
per year. This trend indicates changes in precipitation patterns, influencing agricultural
practices, water management, and flood risks.

« Frequency of Mega Floods: In recent decades, Bangladesh has witnessed five mega floods,
compared to only one similar event in the previous 30 years. These catastrophic floods cause
widespread devastation, displacing communities and disrupting livelihoods.

* Early Flash Floods: There has been a noticeable increase in early flash floods, occurring before
the typical monsoon season. These sudden floods pose immediate risks to communities,
agriculture, and infrastructure.

« Extreme Hot Days: Over the past 60 years, Bangladesh has experienced 7-10 more extreme hot
day events than in previous decades. These heatwaves impact public health, agriculture, and
urban heat islands.

* Sea Level Rise and Salinity Intrusion: Bangladesh faces rising sea levels, leading to increased
salinity in coastal areas. This phenomenon threatens freshwater resources, agriculture, and
ecosystems dependent on balanced salinity levels.

¢ Ocean Temperature Increase: Ocean temperatures off the coast of Bangladesh have risen by 0.2-
0.3°C over the last 40 years. Warmer oceans contribute to stronger cyclones and affect marine
biodiversity and fisheries.

« Super Cyclones: The frequency of super cyclones (Category 3 or higher) has increased by
approximately 6% compared to the past 30 years. These powerful storms cause extensive damage
to coastal communities and infrastructure.

* Drought Severity: North-western Bangladesh has experienced increasing severity of droughts.
These drought events impact agricultural productivity, water availability, and food security in
the region.

These climate change impacts underscore the vulnerability of Bangladesh to environmental changes and
highlight the urgent need for adaptive measures and resilience-building strategies.

3.2 Departure of Avg. Annual Temperature during 1991-2019 relative to Climate
Normal

In recent decades, Bangladesh has witnessed a significant departure from the average annual
temperature relative to the climate normal period of 1961-1990. This departure serves as a crucial
indicator of climate change impacts in the region:

e Temperature Trend: The average annual temperature in Bangladesh has been increasing at a
rate of approximately 0.015°C per year. This steady rise indicates a warming trend that surpasses
historical norms, affecting various aspects of life and the environment.

* Seasonal Variations: Notably, there has been an observed increase in minimum temperatures
during key seasons:

o Winter: Minimum temperatures have risen by 0.45°C, influencing cold-related issues,
agricultural practices, and energy consumption patterns.
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- Momnsoon: Minimum temperatures have increased by 0.52°C, impacting crop growth
cycles, disease dynamics, and water availability.

15

Always increasing sharply
up to 1.5°C than avg. of
1961-1990
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Figure 2: Departure of Avg. Annual Temperature during 1991-2019 relative to Climate Normal

These temperature shifts are critical for understanding the broader implications of climate change on
Bangladesh's ecosystems, agriculture, water resources, and public health. They underscore the need for

adaptive measures and resilience-building strategies to mitigate the adverse effects of warming
temperatures.

3.3 Seasonal Variation of Floods in Haor, April 2015-2022

Haor in Bangladesh has unique hydro-ecological characteristics covering 8,590 sq. kim, which constitutes
44% of the designated haor region in the North East. The haor region includes a mosaic of wetlands
comprising rivers, canals, large areas of seasonally flooded cultivated plains, and beels. Fifty percent of
haors (170 out of 373) belong to deeply flooded areas.floods caused by severe rainfall in the mountainous
areas of India during the pre-monsoon period often lead to severe damages to paddy crops in Haor
regions, particularly in April and May. These floods inundate agricultural lands and homes, displacing
populations and disrupting livelihoods dependent on agriculture and fishing.

The Center for Environmental and Geographic Information Services (CEGIS) utilizes European Space
Agency (ESA) Sentinel-1 Synthetic Aperture Radar (SAR) imagery with a resolution of 10 meters to
conduct detailed flood extent analyses. This technology enables precise mapping and monitoring of
flood -affected areas, facilitating timely disaster response and management.

Flood-affected Statistics:

e 2015 Floods affected approximately 865 sq. km (4%) of Haor areas.
e 2017: A devastating flood event inundated 6,685 sq. km (33%) of Haor Area
s 2022: Floods impacted 2,120 sq. km (11%) of Haor Area
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2015 - 865 sq.km (4 %)
2016 - 1,902 sq.km (10%)
2017 - 6,685 sq.km (33%)
2018 - 1,370 sq.km (7%)
2020 - 1,662 sq.km (8.3%)
2021 - 1,565 sq.km (8%)
2022 - 2,120 sq.km (11%)

ESA, Sentinel -1 SAR Image
Resolution 10m

Figure 3: Seasonal Variation of Floods in Haor, April 2015-2022

3.4 Distribution of Cyclone Induced Storm Surge

Historical data analyzed by CEGIS indicates a pattern of cyclone occurrence in Bangladesh over the past
60 years, with significant clusters in specific months. Cyclones have been observed most frequently in
May (35 events), June (38 events), October (52 events), and November (42 events). These seasonal peaks
are influenced by meteorological conditions in the Bay of Bengal (BoB). In May and June, the pre-
monsoon period sees warm sea surface temperatures and favorable wind patterns conducive to cyclone
formation. October and November, marking the post-monsoon phase, witness cyclonic disturbances as
monsoon winds withdraw, creating conditions for storm development amidst transitioning weather
patterns.

The Saffir-Simpson Hurricane Wind Scale, used to classify cyclones based on sustained wind speeds and
potential damage, categorizes storms from Category 1 (minimal damage) to Category 5 (catastrophic
damage with wind speeds exceeding 157 mph). In recent decades, there has been an observed increase in
Category 4 and Category 5 cyclones affecting the Bay of Bengal coast. These storms bring devastating
winds and storm surges, posing significant risks to coastal communities, infrastructure, and ecosystems.
The intensification of cyclones is linked to rising sea surface temperatures, a consequence of climate
change, which enhances cyclonic activity in the region.

Understanding the seasonal distribution and intensity of cyclones is crucial for enhancing disaster
preparedness, early warning systems, and resilience-building efforts in vulnerable coastal areas of
Bangladesh. Efforts to mitigate the impacts of cyclones include improved forecasting, infrastructure
resilience, and community preparedness to reduce the socio-economic and environmental impacts of
these extreme weather events,

3.5 Observed Trend of Sea Level Rise

Recent studies conducted by the Center for Environmental and Geographic Information Services (CEGIS)
for the Department of Environment (DoE) in 2019 reveal that sea levels along the coastal areas of
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Bangladesh are rising at a rate of 3 to 6 mm per year. This analysis is based on data from water level
gauge stations managed by the Bangladesh Water Development Board (BWDB) and the Bangladesh Inland
Water Transport Authority (BIWTA). The observed trend underscores the ongoing impact of climate
change on coastal regions, affecting communities and ecosystems dependent on stable sea levels for their
livelihoods and safety. Detail report is of this study has been published by DoE.

Link for Detail Study by CEGIS: https://www.thedailystar.net/environment/climate-change/news/sea-

3.6 Projection of Sea Level Rise

According to the Intergovernmental Panel on Climate Change (IPCC) AR6 report, the global mean sea
level rose by 0.20 meters (range of 0.15 to 0.25 meters) between 1901 and 2018. The rate of sea level rise
has accelerated significantly in recent decades: from 1.3 mm per year between 1901 and 1971, to 1.9 mm
per year between 1971 and 2006, and further to 3.7 mm per year between 2006 and 2018. Projections
indicate that relative to the period 1995-2014, global mean sea levels are likely to rise by 0.28-0.55
meters by 2100 under the lower emission scenario (SSP1-1.9), and by 0.63—-1.01 meters under the higher
emission scenario (SSP5-8.5).

SSP5-8.5 represents one of the pathways used in climate modeling to project future greenhouse gas
emissions and socioeconomic development scenarios. It is characterized by high greenhouse gas
emissions and limited climate change mitigation efforts, reflecting a future where global emissions
continue to rise unabated. Under SSP5-8.5, which represents a high emissions trajectory, sea level
projections for Hiron Point in the Bay of Bengal indicate:

¢ By2050: A projected increase of 0.25 meters (range of 0.05 to 0.5 meters).
e By 2080: A projected increase of 0.65 meters (range of 0.1 to 0.9 meters).
s By 2100: A projected increase of 0.90 meters (range of 0.15 to 1.2 meters).
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Figure 4: Projection of SLR for Bay of Bengal (Hiron Point) by IPCC Ar6
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3.7 Risk & Vulnerabilities in Agriculture and Food Security

A major part of Bangladesh's food production system is at significant risk due to climate signals and
hazards. Rising temperatures and uncertain rainfall patterns can cause phenological changes in plants,
leading to lower yields. Higher temperatures beyond critical thresholds can have various detrimental
effects on crops, including:

e Spikelet sterility in rice: Rice plants may fail to produce viable grains if exposed to high
temperatures during flowering.

e« Reversal of vernalization in wheat: Wheat requires a period of cold to germinate; high
temperatures can disrupt this process.

e Reduced tuber formation in potatoes: High temperatures can hinder the development of potato
tubers.

e Loss of pollen viability in maize: Maize pollen may become non-viable at elevated temperatures,
reducing successful fertilization.

If temperatuxes exceed critical limits even for short periods during flowering, crop yields can be severely
affected. Increased temperatures can also accelerate phenological development, reducing the grain-
filling period and thus lowering yield.

Rising temperatures also intensify infestations of pests and diseases. For instance, recent research
indicates that leaf folder infestations in rice fields could increase by 80-136 percent in different regions
of Bangladesh by 2050. This threat is more pronounced in the northwest, north-central, and northeast
regions and is likely to affect other major crops and vegetables as well, causing substantial production
losses.

Coastal regions face significant risks due to sea-level rise and cyclonic storm surges. Coastal flooding
could lead to rice crop production losses of 7.4 percent and 10.1 percent with sea-level rises of 0.62 meters
and 0.92 meters, respectively, under the RCP8.5 scenario.

Fisheries and Aquaculture

Fisheries play a vital role in Bangladesh's economy, contributing 3.52 percent of GDP (26.37 percent of
agricultural GDP), 1.39 percent of export earnings, and more than 60 percent of the animal protein supply
in people's diets. Fishing provides direct or indirect employment to 12 percent of the total population.
Over 50 percent of fish production comes from aquaculture, which is highly sensitive to climatic signals
and hazards.

Research suggests that pond water quality degrades when temperatures exceed 25°C. Temperatures
above 22°C reduce feed intake by fish, while temperatures above 32°C can cause slow growth and
mortality. Extreme temperatures and erratic rainfall directly impact fish physiology, growth,
reproductive systems, feeding behavior, production, and migration in inland and marine waters. The
sensitivity of certain species to high temperatures and other climatic conditions poses significant
concerns.

Recent studies indicate a potential decrease in the marine fish catch due to climate change impacts.
Summary of Key Risks for Crops

The potential impacts on crop production due to various climate signals and hazards are summarized
below:
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» Excessive rainfall: Crop damage, waterlogging, loss of cultivable lands, and altered cropping
patterns.

e Extreme heat: Reduced crop yields, increased pest infestations, and altered flowering patterns.

e Cold spells: Crop damage and phenological changes.

e Frequent river floods: Crop damage, loss of fisheries and livestock production, and loss of
livelihoods.

e Early or frequent flash floods: Crop damage during the dry season, harvesting and storage
problems, altered cropping patterns, seasonal migration, and shifting occupations.

e Severe droughts/water scarcity: Irrigation water crises, reduced vyields, food crises, and
increased pests and diseases.

e Frequent lightning: Deaths of farmers.

e Increased salinity: Crop damage among traditional varieties, lower yields, unsuitable irrigation
water, altered cropping patterns, limited agricultural production, loss of livelihoods, and internal
displacement.

e Frequentcyclones/tornadoes and storm surges: Crop damage, loss of livelihoods, human deaths,
and food and medicine crises.

s Sea-level rise: Reduced availability of cultivable lands, lower crop yields, and hampered food
security.

3.6 Risk & Vulnerabilities of Bangladesh (National Level)

According to data from the Bangladesh Bureau of Statistics (BBS) in 2016 and 2022, climate change-
induced disasters have inflicted substantial economic and social impacts on Bangladesh. From 2009 to
2014 alone, household damages amounted to approximately USD 2.30 billion, equivalent to 1.3% of the
annual GDP. This trend continued with an average annual GDP loss of 1.3% due to climate-related
disasters between 2016 and 2021.

Projections from the World Bank in 2021 highlight escalating risks in Bangladesh's coastal zones. By
2025, approximately 7 million people are expected to be at risk, a number projected to increase to 13
million by 2050. These populations face heightened vulnerabilities to sea level rise, storm surges, and
other climate-related hazards, exacerbating displacement and economic strain.

Furthermore, internal climate migration is anticipated to rise significantly in Bangladesh. By the 2050s,
an estimated 19.9 million people within the country may be displaced due to climate impacts,
representing a substantial portion of South Asia's total climate migrants. This demographic shift poses
profound challenges for urban planning, infrastructure development, and social cohesion.

The Ministry of Environment, Forest and Climate Change (MoEFCC) highlighted that a projected average
temperature rise of 2°C by mid-century could lead to severe economic repercussions. Bangladesh could
experience annual GDP losses of around 2% by 2050 and up to 9% by 2100 if significant climate action
is not undertaken. Such losses threaten national goals related to water and food security, poverty
reduction, and sustainable development, jeopardizing decades of progress in improving livelihoods and
reducing poverty rates.

4. Past Initiatives and Success Stories

Over the years, Bangladesh has implemented several pioneering initiatives to combat the impacts of
climate change and bolster agricultural resilience. Among these efforts are the introduction of 12 stress-
tolerant crop varieties, strategically selected to withstand adverse conditions such as drought, floods,
and salinity. These varieties have not only enhanced food security but also stabilized agricultural yields
across diverse ecological zones.
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Additionally, the distribution of 19,428 metric tons of stress-tolerant seeds has been pivotal in
mitigating climate variability's effects on crop production. By promoting the adoption of resilient seeds,
Bangladesh has fortified its agricultural sector against the uncertainties of changing climatic patterns,
ensuring sustainable farming practices.

In the realm of infrastructure development, Bangladesh has constructed 8,592 climate-resilient houses.
These structures serve as robust shelters during extreme weather events, safeguarding wvulnerable
communities and minimizing displacement and loss.

Innovative agricultural practices have also been embraced, exemplified by the creation of 12,900 floating
vegetable beds. These beds adapt flexibly to fluctuating water levels, particularly beneficial in flood-
prone regions, where they enhance food security and livelihoods by maintaining productivity even during
inundations.

3
£
}
3

L3
L
'
2
»
»
o
&
3

e

Figure 4: Floating Agriculture in Pirojpur (Source: The New Humanitarian)

Furthermore, the establishment of 550 Mujib Killa, raised lands designed to withstand flooding, has
proven crucial in maintaining agricultural productivity in flood-prone areas. These elevated lands
provide a secure refuge during floods, preserving crops and ensuring continuity in agricultural activities.

Collectively, these initiatives underscore Bangladesh's proactive stance in climate change adaptation,
showcasing its commitment to sustainable development and resilience-building across various sectors.
They serve as successful models of innovation and adaptation, contributing significantly to enhancing
food security, livelihood sustainability, and environmental resilience in the country.
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5. Impact of Climate Change on Agriculture and Food Security
5.1 Impact of Temperature

Temperature extremes significantly affect crop growth and yield in Bangladesh. Each crop has an optimal
temperature range for vegetative and reproductive stages, and deviations from this range can lead to
reduced productivity. For instance, a 4°C increase in temperature, anticipated due to climate change, is
projected to cause a substantial reduction in crop yields: a 28% decrease in rice and a 68% decrease in
wheat output. High temperatures above 25°C can hinder potato growth, with growth ceasing entirely
above 29°C. Similarly, maize production is significantly affected if temperatures exceed 35°C during the
flowering stage.

5.2 Impact of Rainfall

Rainfall variability poses challenges to crop production in Bangladesh. Insufficient rainfall leads to
drought conditions, while excessive rainfall causes floods and subsequent drainage problems that result
in waterlogging. Heavy rainfall during the active growth period can lead to taller plants that are prone
to lodging and decay in standing water. Water deficit during the vegetative stage reduces plant height,
tiller number, and leaf area, although recovery is possible if water is available before flowering. However,
water deficit during flowering and grain filling stages can lead to a 50% and 21% average reduction in
crop vield, respectively.

5.3 Impact of Sea Level Rise and Cyclones

Sea level rise and cyclones significantly exacerbate vulnerabilities in coastal agricultural areas of
Bangladesh. As sea levels continue to rise, coastal crop areas and their production potential are
increasingly threatened, rendering existing farming practices unsustainable in many regions. Studies
conducted by CEGIS for the Department of Environment in 2020 underscored these risks, estimating
potential damage to pre-monsoon (Aman) crops at 5.8%, 7.2%, and 9.1% under sea level rise scenarios
of 50 ecm, 62 cm, and 95 cm, respectively. Particularly vulnerable districts such as Barisal, Patuakhali,
Jhalokathi, and Pirojpur face significant agricultural losses.

The study also analyzed crop damage if a 1991-like cyclone occurs. It was found that sea level rise-
induced flooding due to a 1991-like cyclone would cause Aman crop production losses of 5.9%, 8.1%,
7.4%, and 10% for 50 cm, 62 cm, and 95 cm sea level rise scenarios, respectively. The estimated crop
damage value ranges from BDT 4,077 million to BDT 6,650 million, considering the same cropping area,
yield rates, and crop prices for the four scenarios.

Furthermore, the study assessed the impact of a cyclone similar to Sidr. Sea level rise-induced flooding
due to a Sidr-like cyclone would result in Aman crop production losses of 5.9%, 8.2%, 7.4%, and 10.1%
for 50 ecm, 62 ecm, and 95 cm sea level rise scenarios, respectively. The crop damage value is estimated
to be between BDT 4,315 million and BDT 7,406 million, considering the same cropping area, yield rates,
and crop prices for the four scenarios.
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Figure 5: Crop Production Loss Due to Sea Level Rise (CEGIS Study)

5.3 Impact of Drought

0.50m 0.62m 0.95m
SLR. SLR SLR
38 101
33.0 43.2
19.9 52.6
95.5 n3.7
78 10.0
| 2.8 31
& 8.2
| { ns 217
59.7 66.8
¥ ‘ Legend
o 1] coastal Polders
Crop Damage
[ ]o% 55%
[ | 20.47% | 90

Drought is a recurring issue in Bangladesh, particularly in the northwestern (NW) region,
including districts such as Rajshahi, Naogaon, Nawabganj, Dinajpur, Joypurhat, Bogra, and
Thakurgaon. These areas often experience severe and very severe drought conditions,
significantly affecting crop production. The table below provides a classification of drought

severity and its corresponding impact on crop yield:

| Dmught Class !Khari!! || Area !million ha! | Percent of Yield Reduction |

Very Severe | 0.34 > 45%
Severe lo.74 35 - 45%
[Moderate I3.17 |20 - 35%
Slight 2.9 <20%
No Drought J[o.68 !

In the context of the NW region:

o Rajshahi, Naogaon, Nawabganj, and Dinajpur: These districts frequently face very
severe drought conditions, leading to more than a 45% reduction in crop yields.
« Joypurhat, Bogra, and Thakurgaon: These districts often encounter severe droughts,

resulting in a 35-45% reduction in crop yields.
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5.4 Impact of Monsoon and Flash Floods

Monsoon floods and flash floods are common occurrences in Bangladesh, significantly impacting
agricultural production. The increased frequency and intensity of these floods under climate change
scenarios present severe challenges to crop yields and food security.

Higher discharge and low drainage capacity, combined with increased backwater effects, are expected to
escalate the frequency and severity of such devastating floods. Both the Boro and Aman crops are
particularly vulnerable to these conditions.

e Boro Crop Vulnerability: The Boro crop, grown during the dry season, is increasingly at risk from
early flash floods. Flash floods occurring in the pre-monsoon period can submerge fields before
the harvest, leading to significant crop losses. In recent years, the Haor areas have witnessed
regular losses of Boro rice due to early flash floods.

e Aman Crop Vulnerability: The Aman crop, planted during the monsoon season, is highly
susceptible to prolonged and severe monsoon floods. Major floods in Bangladesh, such as those
in 1988, 1998, 2002, and 2008, have caused substantial reductions in agricultural pxoduction. For
instance, the 1988 flood led to a 45 percent reduction in agricultural production. Similarly, the
1998 floods delayed Aman plantation, resulting in significant losses in potential Aman
production.

The cumulative effect of these floods is not only the immediate loss of crops but also long-term impacts
on soil health, cropping patterns, and farmers' livelihoods. Prolonged floods delay planting, disrupt the
growth cycle of crops, and increase the risk of diseases and pest infestations.

11. Spotlight on Preparedness: Why Identifying Hazards, Risks, and
Vulnerabilities in Bangladesh's Agricultural Sector Matters

Agriculture in Bangladesh is more than just an economic pillar—it is the backbone of food security and
rural livelihoods, contributing 14 percent of GDP and employing over 40 percent of the population. Yet,
as extreme weather events intensify and sea levels inch higher each year, the country’s agricultural
sector teeters on the frontline of climate change. Identifying hazards, risks, and vulnerabilities within
this sector has therefore become a critical first step in safeguarding national prosperity and social
stability.

By systematically mapping out climate threats—such as drought-prone areas in the northwest, flood-
vulnerable Haor regions, and cyclone-exposed coastal zones—policymakers and practitioners can bettex
channel resources and design targeted interventions. This process goes beyond mere data collection; it
lays the foundation for adaptive policies like the National Adaptation Plan (NAP) and Climate-Smart
Agriculture (CSA). Pinpointing where and how rising temperatures, erratic rainfall, or storm surges will
impact farmers allows for strategic investments in stress-tolerant seeds, climate-resilient
infrastructure, and improved water management systems.

Moreover, these assessments highlight who is most at risk—be it smallholder farmers reliant on rain-
fed irrigation, fisheries-dependent coastal communities, or marginalized groups lacking financial safety
nets. Tailoring support to these vulnerable populations not only sustains local food production but also
bolsters community resilience against the next inevitable climate shock. Coupled with indigenous
knowledge and scientific research, risk analyses can catalyze innovative solutions like floating vegetable
beds, hydroponic farming, or improved post-harvest facilities that keep pace with shifting
environmental realities.

In essence, the careful identification of hazards, risks, and vulnerabilities in Bangladesh’s agricultural
sector lays the groundwork for forward-thinking leadership and inclusive development. 1t ensures that
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Glossary of Key terms

Adaptation in the context of climate change refers to the process of making adjustments to
societal, economic, and environmental practices in response to changing climatic conditions. It
involves actions such as enhancing infrastructure resilience, implementing new farming techniques,
or developing early warning systems to better cope with and thrive in altered weather patterns and
environmental conditions.

Adaptive Capacity is the ability of a system (e.g., a community, sector, or society) to adjust
to climate change—including climate variability and extremes—to moderate potential damages,
take advantage of opportunities, or cope with the consequences.

Climate-Smart Agriculture (CSA) is an integrative approach to address interlinked
challenges of food security and climate change by sustainably increasing agricultural productivity
and resilience while reducing or removing greenhouse gas emissions.

Disaster is a serious disruption of the functioning of a community or a society due to hazardous
events interacting with conditions of vulnerability, leading to widespread human, material,
economic, or environmental losses.

Exposure relates to the extent to which a system, community, or asset is exposed to potential
climate-related risks and hazards. For instance, urban areas located in low-lying coastal zones are
highly exposed to the risks of sea-level rise, storm surges, and increased frequency of extreme
weather events like hurricanes or heavy rainfall.

Hazards is a potentially damaging physical event, phenomenon, or human activity that can cause
loss of life, injury, property damage, social and economic disruption, or environmental degradation
(e.g, floods, droughts, cyclones).

Mitigation involves taking proactive measures to reduce or prevent the adverse impacts of
climate change. This includes efforts to minimize greenhouse gas emissions through the adoption of
renewable energy sources, energy efficiency improvements, afforestation to sequester carbon
dioxide, and technological innovations aimed at reducing carbon footprints across various sectors.

Nature-Based Solutions (NbS) means actions to protect, sustainably manage, and restore
natural or modified ecosystems to address societal challenges (e.g., climate change, food security),
thereby providing both human well-being and biodiversity benefits.

Resilience refers to the capacity of individuals, communities, ecosystems, and economies to
withstand and recover from climate-related disruptions, shocks, or stresses. It involves building
adaptive capacities, fostering social cohesion, enhancing ecosystem services, and implementing
policies and strategies that promote sustainable development and climate resilience,
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Risk is the potential for a hazard event to lead to adverse consequences, typically assessed as a
function of the hazard itself, the exposure of assets or communities, and their vulnerability.

Scenario in the context of climate change is a plausible description of how future conditions may
unfold, based on a coherent and internally consistent set of assumptions about key environmental,
social, and economic factors and their relationships. For example, the Intergovernmental Panel on
Climate Change (IPCC) uses different scenarios, such as Representative Concentration Pathways
(RCPs), to explore various possible futures based on different levels of greenhouse gas emissions and
socioeconomic development trajectories. These scenarios help policymakers and researchers
understand the range of potential outcomes and inform decisions on adaptation and mitigation
strategies.

Sensitivity in the context of climate change refers to the degree to which a natural or human
system responds to changes in its environment. For example, coastal regions are highly sensitive to
rising sealevels and increased storm intensity, which can lead to erosion, flooding, and infrastructure
damage.

Vulnerability describes the susceptibility ofa system or community to harm, damage, or adverse
effects resulting from climate change impacts. Factors contributing to vulnerability include
socioeconomic conditions, inadequate infrastructure, limited access to resources, and geographical
location. Vulnerable communities often face disproportionate risks and challenges in adapting to and
mitigating climate change impacts.
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Navigating This Handout: A Roadmap

This handout is designed to offer a comprehensive look at the achievements and challenges emerging
from COP29, the 2024 UN climate conference held in Baku, Azerbaijan. By breaking down the key
components of the conference—from its theme and focus areas to the leadership lessons learned—
the handout aims to provide a clear understanding of why COP29 matters and how its outcomes shape
future climate negotiations. Here’s how you can make the most of each section:

1. Inmtreduction (Section 1.1)

o What is COP29?
Explare the broader context of the Unitad Nations Framework Canvention on Climate Change
(UNECCC) and undeystand why COP29 was a pivotal mement. This section sets the stage by
describing the importance of climate finance, the tensions ayound fossil fuel dependence, and
the evolving role of yulnerable nations like Bangladesti

2. 'Theme of COPz9 (Section 1.2)

o Discover the overarching motto— “Investing in a Livable Planet for All” —and how it
underscores global efforts toward equiteble, sustainable development. Gain insights into the
slogan, “In Solidarity for a Green World,” and learn why solidarity was a key massage
throughout the conference.

3. Key Focus of COP29 (Section 2)

o Delveinto the conference’s central emphasis on climate finance and understand how trillions
of dollars are needed to meaningfully reduce emissions, strengthen resilience, and support
developing countries at greatest xisk from climate impacts.

¢. Priority Areas of COP29 (Section 3)

o Getan averview of the five main priority aveas —ranging from phasing out fossil fuels to
promoting sustainable practices —that shaped negotiations, guided policy proposals, and
framead discussions around transitioning to low-carboen economies.

5. Leadership and Negotiation Achievements (Section 4)

o Learn about the most significant milestones achieved during COP29, such as the full
operationalization of the Loss and Damage Fund, finalizing Article 6 (carbon markets) of the
Paris Agreement, and broadening transparency in climete reporting. This saction highlights
how strong leadership—both from govemments and civil society —can drive substantive
progress.

6. Shortcomings and Ongeing Challenges (Section 5)

o Understand the critical gaps and controversies that lingerad after COP29. Key issues include
insufficient climate finance, limited commnitments to fossil fuel phase-out, and geopolitical
uncertainties that threaten to undeymine long-term climate pledges.

7. Spotlight on Bangladesh: Gains and Challenges (Section 6)

o Examine how Bangladesh, a highly climate-vulnerable nation, navigated the COP29
landscape. This section uncovers the country’s gains, such as the operationelization of the
Loss and Damage Fund, and challenges, including inadequate funding and marginelization in
negotiations.

8. Broader Leadership Takeaways (Section 7)

o Explore key insights on how leadership and diplomacy are evolving in the climate axena This
section expleins why vulnerable nations, civil society activists, and major emitters each play
a vital role in steering global climate policy, and how divisions between rich and poor
countries continue to shape the negotiations.

9. Fature Outlook (Section 8)

o Lookahead to COP30 in Brazil and bevond, where unresolved issues around tinance,
adaptation, and fossil fuel reduction will be revisited. This section discusses the significance
ot forthcoming climate summits and the potential for a truly just transition ta cleaner
econornies.
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1. Introduction
1.1 What is COP29??

Climate change stands as one of the most urgent challenges of our time, demanding
coordinated global action. Against this backdrop, the annual Conferences of the Parties
(COP) under the United Nations Framework Convention on Climate Change (UNFCCC) serve
as a pivotal arena for international climate negotiations. Each year, nearly 200 countries
convene to assess progress, set targets, and forge solutions to mitigate and adapt to an
evolving climate crisis.

COP29, held from November 11-22, 2024, in Baku Stadium, Azerbaijan, represented a
defining moment in this ongoing global effort. Hosted by a nation whose economy is
heavily reliant on oil and gas exports, COP29 highlighted the complexities of balancing
economic interests with the urgent need for climate action. Under the overarching theme,
“Investing in a Livable Planet for All,” and the slogan, “In Solidarity for a Green World,”
delegates grappled with the tension between ambitious goals for emissions reductions and
the realities of economic development—particularly in developing countries most
vulnerable to climate impacts.

Azerbaijan’s presidency placed climate finance at the center of COP29, recognizing that
financial resources play a critical role in helping nations transition to low-carbon
economies, safeguard ecosystems, and build resilience against climate-induced disasters.
Alongside these priorities, negotiations touched on the phase-out of fossil fuels,
operationalizing carbon markets under Article 6 of the Paris Agreement, and enhancing
transparency in climate reporting. Notably, countries also continued to develop
mechanisms like the Loss and Damage Fund, aimed at supporting communities already
facing irreversible climate impacts.

Yet, beneath these milestones lie major questions about the leadership required to
advance—and sustain—global climate commitments. Are financial pledges from wealthiex
nations sufficient to address the scale of the crisis? How can countries dependent on fossil
fuel exports reconcile economic realities with the urgent need for emission cuts? How can
vulnerable nations—such as Bangladesh—leverage global platforms effectively to secure
climate justice?

This lecture note examines the achievements of COP29, including new finance
commitments and progress on the Loss and Damage Fund, while also addressing the
shortcomings revealed in negotiations. It explores how leadership —whether in the form
of governmental policies, civil society activism, or private-sector investments—shapes the
outcomes of high-stakes climate diplomacy. Finally, it highlights the lessons learned from
COP29 as the international community looks ahead to COP30 and beyond, recognizing that
successful climate action depends on forging a more equitable, transparent, and ambitious
path forward for all.

1.2 Theme of COP29

The overarching theme of COP29 was "Investing in a Livable Planet for All." This theme
encapsulates the conference's focus on sustainable investment strategies that ensure
environmental resilience and equitable benefits for all nations and communities. The
slogan "In Solidarity for a Green World" highlighted the collective responsibility and
collaborative spirit necessary to address the global climate crisis effectively.
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2. Key Focus of COP29

The key focus of COP29 centered primarily on climate finance, recognizing that trillions
of dollars are essential for countries to significantly reduce greenhouse gas emissions and
safeguard lives and livelihoods against the escalating impacts of climate change. The
emphasis on finance aimed to facilitate the transition to low-carbon economies and
support climate-resilient infrastructure, particularly in developing nations that are most
vulnerable to climate impacts.

3. Priority Areas of COP29

COP29 identified several priority areas to enhance ambition and enable actionable climate
solutions:

e Climate Finance: Achieving a new agreement to triple finance to developing
countries by 2035, increasing from the previous goal of USD 100 billion annually to
USD 300 billion annually.

o Phasing Out Fossil Fuels: Accelerating the phase-out of fossil fuels with the goal of
achieving net zero emissions by 2050 or sooner.

o Building Climate-Resilient Societies: Empowering groups that steward nature to
enhance societal resilience against climate impacts.

e Promoting Sustainable Practices: Encouraging sustainable practices across various
sectors to mitigate environmental degradation.

« Transitioning to Low-Carbon Economies: Implementing policies and initiatives
that facilitate the shift towards low-carbon economic models.

4. Leadership and Negotiation Achievement

COP29 showcased notable progress driven by both collective and individual leadership from
key negotiators, international organizations, and civil society. These achievements not
only reflected the conference’s overarching focus on climate finance and resilience but also
underscored the evolving nature of global climate governance. Major milestones include:

4.1 Operationalization of the Loss and Damage Fund

o Full Activation of the Fund: Having been initially proposed at COP27, this fund was
fully activated at COP29, marking a breakthrough in providing dedicated support to
the most climate-vulnerable countries, including small island states, least
developed countries, and African nations.

e Leadership and Governance:

o Executive Director: Ibrahima Cheikh Diong’s appointment signals strong
administrative leadership.

o Key Agreements: The Fund’'s Board signed a Trustee Agreement and
Secretariat Hosting Agreement with the World Bank, as well as a Host
Country Agreement with the Republic of the Philippines.

» Significance of Pledges: Over $730 million was pledged, with the Fund set to begin
financing projects in 2025 —representing a major step in shifting from promises to
tangible action.

3.2 Full Operationalization of Article 6 of the Paris Agreement
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Unlocking International Carbon Markets: COP29 ended a decade-long stalemate by
finalizing rules for high-integrity carbon markets. This enables countries and
corporations to collaborate on reducing emissions through transparent trading of
carbon credits.
Financial and Environmental Impact:
o Cost Savings: Implementation is projected to cut the cost of achieving
Nationally Determined Contributions (NDCs) by up to $250 billion per year.
o Human Rights and Transparency: Guidelines ensure projects respect
indigenous rights, incorporate rigorous verification, and allow for periodic
rule updates.
Negotiating Breakthrough: Resolving Article 6 disagreements required substantial
diplomatic leadership, reflecting a spirit of compromise and “learning by doing.”

3.3 Agreement to Triple Public Climate Finance to Developing Countries

Ambitious New Finance Target: COP29 negotiators reached consensus on tripling
public finance from $100 billion to $300 billion annually by 2035, while aiming for
a combined $1.3 trillion in yearly climate investments from both public and private
sources.
Rationale and Impact:
o Protecting Vulnerable Nations: Enhanced finance is crucial for adaptation
and for small and developing nations facing disproportionate climate risks.
o Supporting Stronger NDCs: This pledge underpins more robust national
climate plans, pushing countries to revise and enhance their targets in 2025
and beyond.
Challenges Ahead: Although the pledge is historic, many developing countries
deemed it insufficient given the escalating scale of the climate crisis.

3.4 Advancements in Transparent Climate Reporting

Biennial Transparency Reports (BTRs): Thirteen Parties submitted their first BTRs,
setting a precedent for enhanced accountability.

Conclusion of Transparency Negotiations: All items under the Enhanced
Transparency Framework (ETF) were resolved, equipping nations with robust tools
to monitor, verify, and report their climate actions.

Leadership in Accountability: By finalizing these frameworks, leaders reinforced
the principle that transparent, evidence-based reporting underpins effective
climate policy.

3.5 Progress on Adaptation

Focus on Least Developed Countries (LDCs): A dedicated support program was
established to accelerate National Adaptation Plan (NAP) implementation,
reflecting strong advocacy from LDC negotiators.

Baku Adaptation Road Map: Launched to guide progress on the Global Goal on
Adaptation, this roadmap provides indicators and timelines leading up to COP30.
High-Level Dialogue on NAPs: Ministers from LDCs and Small Island Developing
States united to discuss financing solutions for meeting the 2025 NAP submission
deadline.

Page 65 of 110



3.6 Other Notable Achievements

Gender and Climate Change: The Enhanced Lima Work Programme on Gender and
Climate Change was extended for a further 10 years, with plans to adopt a new
Gender Action Plan at COP30.

Civil Society Participation and Youth Involvement: Over 55,000 attendees
highlighted growing public engagement, including dedicated spaces for youth-
driven dialogues.

Support for Indigenous Peoples: Adoption of the Baku Workplan renewed the
Facilitative Working Group’s mandate, reinforcing Indigenous leadership in climate
solutions.

5. Shortcoming and Ongoing Challenges

While COP29 achieved several milestones—from fully operationalizing the Loss and
Damage Fund to finalizing Article 6 rules—these advancements also illuminated deeper
systemic challenges within global climate governance. Despite pledges to enhance financial
support and streamline climate action, the following shortcomings remain significant
hurdles:

5.1 Insufficient and Contested Climate Finance

Critique of New Targets: Although richer nations committed to tripling public
climate finance to $300 billion annually by 2035, many developing countries
deemed the figure inadequate given the escalating climate crisis.

Private Sector Reliance: A large share of the $1.3 trillion annual target is expected
to come from private investment, raising concerns about equitable access to funds
and the risk of profit-driven solutions overshadowing public-interest projects.
Equity Concerns: Countries like Bangladesh voiced dissatisfaction that wealthier
nations have not met earlier finance promises, compounding skepticism about
these new, more ambitious targets.

5.2 Limited Progress on Fossil Fuel Phase-Out

Lack of a Clear Global Timeline: Although there was momentum to accelerate the
phase-out of fossil fuels, the conference did not explicitly commit to a binding
phase-out schedule for coal, oil, and gas.

Host Country Debates: Azerbaijan’s economic reliance on oil and gas, along with
questions surrounding its governance, sparked debate over the suitability of the
host nation and whether it could champion a swift transition away from fossil
energy.

5.3 Persistent Divisions Between Developed and Developing Nations

Negotiation Tensions: The heightened expectations around finance and technology
transfers revealed ongoing fractures between richer nations and those most
vulnerable to climate impacts, as evidenced by disagreements over how much
funding should come from public sources versus private investment.
Marginalization of Vulnerable Voices: Despite Bangladesh’s vocal advocacy, it and
other climate-vulnerable nations noted a sense of sidelining in key negotiations,
underscoring broader imbalances in decision-making power.
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5.4, Implementation Gaps and Delayed Decisions

Article 6 Challenges: Although the rulebook for international carbon markets was
finalized, some observers worry that loopholes could allow for “greenwashing”
without leading to genuine emission reductions, especially if market mechanisms
are not carefully monitored.

Fossil Fuel Reduction Timeline Postponed: Critical discussions on a binding
timeline for phasing out fossil fuels and scaling up renewables were deferred to
COP30, prolonging uncertainty and slowing immediate policy action.

5.5 Heightened Activism and Civil Society Pressure

Increased Confrontation: Environmental NGOs, youth activists, and frontline
communities intensified their demands for swift and far-reaching reforms,
reflecting growing frustration with the pace of negotiations.

Future Diplomatic Strains: The surge in civil society engagement may strain future
COPs if official processes do not more effectively integrate activist perspectives and
address calls for justice and equity.

5.6 Geopolitical Uncertainties

Shifts in Major Economies: Anticipated political changes in the United States fueled
concerns about the durability of financial commitments, while China’s growing role
in climate finance added another layer of complexity.

Long-Term Agreements in Question: Countries worry that shifting geopolitical
priorities could undermine the stability of funding pledges, further complicating
both adaptation and mitigation strategies.

6. Spotlights on Bangladesh: Gains and Challenges

Bangladesh emerged as a prominent advocate for climate-vulnerable nations at COP29,
highlighting both the country’s acute vulnerabilities to climate impacts and its proactive
efforts to foster global resilience. Despite facing formidable challenges in securing
equitable financing and stronger emission commitments, Bangladesh leveraged the Baku
conference to underscore the urgent needs of nations on the frontline of the climate crisis.

6.1 Gains

1.

Operationalization of the Loss and Damage Fund

o Bangladesh welcomed the Fund’s full activation —originally agreed upon at
COP27—as a critical mechanism to provide financial assistance to countries
most affected by climate change.

o The country presented its Loss and Damage Framework —developed by the
Department of Environment (DoE) with intellectual support from CEGIS—
which lays out strategies for assessing climate -induced losses and accessing
international climate finance.

o Key leaders and activists, including Syeda Rizwana Hasan and Malik Fida A
Khan, emphasized this framework’s importance in strengthening
Bangladesh’s capacity to address recurring disasters like floods and
cyclones.
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2. Support for Tripled Climate Finance

o The agreement to raise annual public finance from $100 billion to $300
billion by 2035 offers Bangladesh a potential increase in resources to bolster
adaptation and mitigation efforts.

This expanded pool, albeit still debated as insufficient, can aid the country’s
transition to renewable energy, as well as enhance coastal protection and
disaster-preparedness measures.

6.2 Challenges
1. Insufficient Funding and Equity Concerns

o Despite the newly established Loss and Damage Fund, its initial $20 billion
pool is far below the estimated $1.3 trillion required annually.

o Over-reliance on private-sector contributions raises further concerns about
equitable access to much-needed climate financing.

2. Climate Finance Commitment Still Inadequate

o Scale vs. Reality: The USD 300 billion/year target by 2035 does not
sufficiently address Bangladesh’s immediate and long-term needs. The
reliance on private-sector contributions further raises equity concerns, as
these funds may come with strings attached or favor profit-oriented
projects.

3. Uncertainty Around Grant-Based and Concessional Finance

o Lack of Binding Commitments: Although COP29 called for more public
grants and concessional loans, definitive pledges and enforcement
mechanisms remain weak. This uncertainty hampers Bangladesh’s ability to
plan and implement large-scale adaptation or mitigation projects.

4. Marginalization in Negotiations

o Bangladesh, despite its leadership in climate resilience, felt sidelined in core
negotiations. Such marginalization mirrors the broader inequities that
persist within international climate diplomacy.

5. Inadequate Commitments from High-Emitting Nations

o The country criticized wealthy nations for not offering more robust public
grants, leaving adaptation efforts heavily dependent on loans and private
investments.

The absence of a binding global timeline to phase out fossil fuels intensifies
Bangladesh’s vulnerability to rising sea levels and other climate threats.

(9}

6. Delayed Mitigation Decisions

o Key discussions on fossil fuel reductions were postponed until COP30, posing
risks to Bangladesh’s efforts to move toward cleaner energy and reduce its
reliance on imported fuels.
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7. Just Transition Imperative

o Equitable Shift: Bangladesh needs a just transition strategy that ensures
economic and social protections for communities affected by climate
impacts and the shift away from fossil fuels. This includes job retraining,
community consultation, and fair access to technological innovations.

8. Gender Equality in Climate Action

o Mixed Progress: While the extension of the Lima Gender Action Plan is a
positive step, integrating gender-responsive policies into adaptation and
mitigation projects requires greater financial and institutional support—
still lacking at the global level.

9. Concerns Over Carbon Markets

o Risk of Unequal Benefits: Although carbon credits may open new funding
avenues, Bangladesh worries that wealthier nations could dominate these
markets. Robust oversight and fair credit pricing are essential to ensure
Bangladesh can truly benefit from carbon trading mechanisms.

6.3 Outlook

Despite these setbacks, Bangladesh remains committed to championing stronger and more
equitable climate action. As it prepares to host COP31 in 2026, the nation intends to
leverage its platform to:

o Advocate for binding emission reduction timelines from major polluters.

« Push for increased public grants and concessional loans to meet its adaptation and
mitigation needs.

« Strengthen regional and South-South cooperation, especially in areas like disaster
risk reduction, renewable energy, and coastal resilience.

+ Elevate the roles of youth, Indigenous communities, and women in shaping climate
policies, aligning with broader gender and justice agendas.
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7. Boarder Leadership Takeaways
1. Shifts in Global Climate Leadership

« Emergence of Vulnerable Nations’ Voices: Countries like Bangladesh and otherx
frontline states demonstrated growing influence by placing loss and damage, just
transition, and equitable finance firmly on the negotiation table. This underscores
a shift in leadership dynamics, where low- and middle-income countries are
increasingly shaping the agenda.

« Role of China and Other Major Emitters: China’s heightened transparency in
climate finance signals a potential pivot in how major emitters engage with the
global community. Meanwhile, wealthier nations face scrutiny for pledging large
sums without fully delivering on previous commitments.

2. Finance as a Pivotal Lever

¢  Public vs. Private Funding: The agreement to triple climate finance to $300 billion
annually by 2035 offers a measure of progress, yet the reliance on private capital
raises questions about equitable access and long-term sustainability.

e Calls for True Solidarity: Persistent criticisms about insufficient public funding
highlight the need for genuine, grant-based support rather than debt-driven
solutions—especially in nations already bearing disproportionate climate burdens.

3. Managing Political and Economic Trade-Offs

¢  Fossil Fuel Phase-Out Debates: Azerbaijan’s role as COP29 host highlighted the
tension between economic reliance on fossil fuels and global decarbonization goals.
Balancing these interests demands innovative policy frameworks and leadership
that can navigate socio-econommic realities while driving climate ambition.

e Geopolitical Uncertainties: Anticipated political changes in major economies—
such as the United States—underscore that climate action can be fragile when it
depends on shifting political tides, necessitating stronger international safeguards.

4. Inclusive Participation and Youth Activism

e Civil Society’s Growing Influence: With over 55,000 attendees, COP29 witnessed
unprecedented civil society engagement. Youth activists, Indigenous Peoples, and
grassroots organizations insistently called for faster and more inclusive climate
action.

o Potential for Tension or Transformation: While heightened activism can strain
diplomatic processes, it also accelerates accountability and injects fresh
perspectives, potentially propelling negotiations toward more robust outcomes.

5. Next Steps for Equitable Climate Governance

« Toward COP30 and Beyond: Ongoing divisions —particularly in finance, fossil fuel
phase-outs, and transparency—demand continued leadership and dialogue. COP30
in Brazil will serve as a litmus test for whether global actors can transform lofty
commitments into actionable strategies.

e Building Long-Term Momentum: Strengthening global leadership hinges on
bridging trust gaps, securing stable financing, and embracing inclusive decision-
making. Nations that demonstrate transparency, fairness, and responsiveness to
civil society are likely to emerge as credible leaders in the unfolding climate era.
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In essence, COP29 underscored that leadership is not merely about making pledges—it
requires sustained action, genuine collaboration, and a deep commitment to equity.
Addressing these broader challenges will determine how effectively the international
community can forge a climate-resilient future for all.

8. Future Outlook

Looking beyond COP29, the international community faces an urgent mandate: to translate
pledges into tangible, equitable progress. Several key developments and milestones loom
on the horizon:

1o

COP30 in Brazil (2025)

o

Focus on Implementation: Building on partial agreements around climate
finance and fossil fuel reduction, COP30 is expected to yield more concrete
pathways for phasing out coal, oil, and gas.

Refining Climate Finance Mechanisms: Negotiators and stakeholders will
likely revisit issues of public vs. private funding, seeking more robust
structures to ensure equitable disbursement of promised resources.

Revised NDC Submissions: Countries will be under pressure to strengthen
their Nationally Determined Contributions, especially given global calls for
accelerated decarbonization and enhanced adaptation measures.

Toward a Just Transition

&}

o]

Economic and Social Dimensions: Future negotiations must address the
social implications of fossil fuel phase-outs, including job retraining,
community redevelopment, and support for local economies.

Technological Collaboration: From renewable energy to climate-resilient
infrastructure, technology-sharing frameworks could bridge the gap
between developed and developing nations.

Geopolitical and Economic Factors

O

Changing Political Climates: Shifts in major economies—such as the U.S.,
EU, and China—will significantly shape the global climate agenda,
influencing financial commitments and market-based mechanisms.
Evolving Role of Non-State Actors: Civil society groups, private sector
alliances, and subnational governments will continue to press for bolder
policies, potentially redefining the scope of official negotiations.
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9. Conclusion

COP29 in Baku offered a complex landscape of ambition, partial successes, and persistent
inequities. On one hand, the full operationalization of the Loss and Damage Fund and
tripling of climate finance commitments to $300 billion annually by 2035 signaled
progress in acknowledging the needs of frontline nations. Similarly, finalizing Article 6
and expanding transparency frameworks have laid a structural foundation for more
accountable climate action.

Yet, significant gaps remain. Criticisms of inadequate funding, lack of binding fossil fuel
phase-out timelines, and the overreliance on private capital underscore deep-rooted
challenges in achieving a fair, effective global climate regime. Nations like Bangladesh
exemplify both the promise and pitfalls of international climate diplomacy, championing
stronger resilience measures yet grappling with insufficient and uneven support.

These realities point to a clear imperative: global leaders, negotiators, and civil society
must sustain pressure to fulfill and surpass existing commitments. Efforts at COP30 in
Brazil and beyond will need to integrate meaningful finance mechanisms, prioritize just
transitions, and ensure that all voices—particularly those most vulnerable—are heard and
respected. Only through inclusive, transparent, and ambitious cooperation can the world
mobilize at the speed and scale necessary to confront the escalating climate crisis.

Copyright

Copyright © [2025] CEGIS (Center for Environmental and Geographic Information
Services). All rights reserved. No part of this lecture note may be reproduced or transmitted
in any form or by any means without permission from CEGIS.
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Gender Integration in Climate Action

Dr. Nasiba Aktar

Gender Specialist, PCU, PARTNER Program
Department of Agricultural Extension (DAE)
Khamarbari, Dhaka-1215, Bangladesh
gs.partner23@gmail.com

Purpose
This handout complements the presentation "Gender Integration in Climate Action” by

summarizing key concepts, challenges, opportunities, and strategies for gender-responsive
climate initiatives.
Objectives of Gender Integration in Climate Action

o Understand Gendered Impacts: Recognize how gender roles, societal structures, and
intersecting factors create different experiences and vulnerabilities for men, women,
and marginalized groups in the context of climate change.

o Explore Barriers and Opportunities: Identify systemic obstacles that limit gender
equality in climate action and explore opportunities for inclusive approaches to drive
transformative change.

o Implement Actionable Steps: Learn practical strategies for embedding gender-
responsive measures into climate policies, programs, and initiatives.

Why Gender Matters in Climate Action

o Differentiated Impacts:

o Women often shoulder primary responsibilities for managing household
resources (e.g., water, food, energy), making them more vulnerable to climate
shocks.

o Men frequently work in sectors like agriculture and fisheries, heavily impacted
by climate variability.

e Inclusivity Enhances Solutions:

o Climate projects are more effective and sustainable when integrating diverse
perspectives, including those of women and marginalized groups.

o Women’s participation in decision-making fosters innovation and equitable
solutions.

« Resilience and Equity:

o Gender integration empowers communities, ensuring all members contribute to

and benefit from climate action.

Key Dimensions of Gender-Climate Nexus

1. Biological Factors:
o Age, disability, and health conditions (e.g., pregnancy) increase risks.
o Example: Pregnant women face mobility challenges during disasters.

2. Territorial/Physical Factors:
o Rural populations often lack infrastructure and resources, increasing

vulnerability.

o Example: Lack of quick emergency response systems in rural areas.
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3. Economic Factors:
o Poverty limits access to recovery resources, exposing low-income families to
higher risks.
o Example: Women’s livelihoods are disproportionately affected due to limited
access to credit and technology.
4. Social and Political Factors:
o Cultural norms and discrimination limit women’s mobility, access to services,
and decision-making roles.
o Example: Women may lack access to shelters during disasters due to cultural
restrictions.

Challenges in Gender Integration
e Barriers to Equality:
o Underrepresentation: Women are significantly underrepresented in climate
policy forums, excluding their perspectives.
o Cultural Norms: Deep-rooted patriarchal systems limit women’s public
participation.
o Resource Gaps: Women lack access to financial resources, technology, and
training, perpetuating inequalities.
« Gender-Differentiated Vulnerabilities:
o Women and marginalized groups face heightened risks due to restricted access
to resources and services.
o Example: Salinity-induced water scarcity disproportionately impacts women
in coastal areas.
Opportunities for Transformative Change
e Leadership and Innovation:
o Women-led initiatives, such as renewable energy projects, demonstrate
innovative solutions.
e Synergy with Sustainability Goals:
o Aligning gender equality with climate action enhances environmental and
social outcomes, advancing Sustainable Development Goals (SDGSs).
e Success Stories:
o Women’s cooperatives in regions like Africa and Asia have led reforestation
and water conservation efforts, improving biodiversity and community
resilience.

Strategies for Gender-Responsive Climate Action
1. Conduct Gender Analyses:
o Examine impacts of climate policies on different genders to address disparities
effectively.
2. Promote Inclusive Leadership:
o Advocate for women’s participation in decision-making processes at all levels.
3. Build Capacity and Awareness:
o Develop training programs to empower women with technical skills relevant
to climate resilience.
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4. Allocate Resources Equitably:

o Prioritize funding for gender-focused initiatives and ensure equal access to

financial and technological resources.
5. Integrate Gender in Climate Adaptation:

o Use frameworks like the National Adaptation Plan (NAP) to align gender-
responsive goals with national climate strategies.

o The NAP process incorporates gender-responsive planning at every stage,
ensuring that adaptation measures address the specific vulnerabilities and
strengths of different genders. It emphasizes meaningful participation of
women and marginalized groups, integrates gender-focused criteria in
adaptation options, and includes gender-sensitive monitoring and evaluation
frameworks. NAP also aligns with national policies such as Bangladesh’s
Climate Change Strategy and Action Plan (BCCSAP) to support long-term
resilience and equity.

Interactive Activity: Gender and Climate Analysis
1. Objective: Engage participants in analyzing gender disparities within climate
initiatives.
2. Steps:
o Step 1: Select a dimension of human well-being (e.g., food production, water
availability, health, natural disasters, or displacement).
o Step 2: Analyze gender impacts in groups, considering roles, responsibilities,
and social status.
o Step 3: Answer key questions on gendered differences, their causes, and
examples.
o Step 4: Present findings and discuss common themes.
Summary and Key Takeaways
« Climate change affects genders differently; addressing these differences is critical for
effective action.
o Gender-sensitive policies enhance inclusivity and sustainability of climate initiatives.
« Overcoming systemic barriers fosters participation at all levels, leading to
transformative outcomes.
Supporting Resource:
e Checklist for Gender-Responsive Climate Action:
o Conduct gender analyses in project planning.
o Ensure equal representation in decision-making.
o Establish clear gender-specific objectives and measure progress.
Case Study Examples:
1. Women-Led Solar Initiatives:
o Women’s cooperatives install solar panels, enhancing energy access and
reducing emissions.
2. Community-Based Water Management:
o Women-led rainwater harvesting initiatives increase water availability and
community resilience.

Page 75 of 110



1. Supporting resources with layout:

01: Gender in general
https://youtu.be/yJ51tcNxV_o

Box 01

Type Description Icon

Youth Men | A young person who identifies as male, typically under the age of 18. &

Youth A young person who identifies as female, typically under the age of 18. &

Women

Men An adult who identifies as male. d

Women An adult who identifies as female. 2

Cisgender A person whose gender identity matches the sex they were assigned at [
birth.

Transgender | A person whose gender identity differs from the sex they were assigned at | %
birth.

Non-Binary | A person who does not identify exclusively as male or female. vy

Genderqueer | A person who identifies outside traditional gender categories. a

Agender A person who identifies as having no gender or being gender-neutral. @

Genderfluid | A person whose gender identity shifts over time. N

Two-Spirit A term used by some Indigenous peoples to describe a person with both ok
masculine and feminine spirit

02: Climate change and gender

Box 02 Sustainable Development Goals — SDG 13: “Taking Urgent Action to Combat Climate
Change—SDGs and the Paris Agreement”

The following suggested targets and indicators are associated with the 13th SDG:

* Strengthen resilience and adaptive capacity to climate-related hazards and natural disasters in all
countries

* Integrate climate change measures into national policies, strategies and planning

» Improve education, awareness raising and human and institutional capacity on climate change
mitigation, adaptation, impact reduction and early warning

* Implement the commitment undertaken by developed country parties to the UNFCCC to a goal of
mobilizing jointly US$100 billion annually by 2020 from all sources to address

the needs of developing countries in the context of meaningful mitigation actions and

transparency on implementation and fully operationalize the Green Climate Fund through its
capitalization as soon as possible

» Promote mechanisms for raising capacities for effective climate change-related planning and
management, in LDCs, including focusing on women, youth, local and marginalized communities
Sources: UN 2015a
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Box 03 Climate Risk and Reasons for Concern (RFCs)

Key risks inform what is described in Art 2 of the UNFCCC Convention as “dangerous
anthropogenic interference with the climate system.” They enunciate the potentially severe adverse
impacts for humans and ecological systems of climate change hazards. The IPCC organizes many
of the risks of climate change into the following five reasons for concern (RFCs).

RFC 1. Risks to unique and threatened systems

RFC 2. Risks of extreme weather events

RFC 3. Distribution of impacts and vulnerabilities

RFC 4. Aggregate impacts

RFC 5. Risks of large-scale singularities

RFCs show probabilities of impacts and happenings at various degrees of warming and are
expressed as reasons for concern associated the particular RFC. They vary substantially depending
on the development pathways chosen (e.g., business as usual vs. switch to renewable energy). The
following are risks reported in the 5th IPCC Assessment Report associated with the relevant RFC
described above:

Risk of death, injury, ill-health or disrupted livelihoods in low-lying coastal zones and small island
developing states and other small islands, due to storm surges, coastal flooding, and sea level rise.
[RFCs 1-5]

* Risk of severe ill-health and disrupted livelihoods for large urban populations due to inland
flooding in some regions. [RFCs 2 and 3]

* Systemic risks due to extreme weather events leading to breakdown of infrastructure

networks and critical services such as electricity, water supply, and health and emergency
services. [RFCs 2-4]

* Risk of mortality and morbidity during periods of extreme heat, particularly for vulnerable
urban populations and those working outdoors in urban or rural areas. [RFCs 2 and 3]

* Risk of food insecurity and the breakdown of food systems linked to warming, drought,
flooding and precipitation variability and extremes, particularly for poorer populations in

urban and rural settings. [RFCs 2-4]

* Risk of loss of rural livelihoods and income due to insufficient access to drinking and irrigation
water and reduced agricultural productivity, particularly for farmers and pastoralists with minimal
capital in semi-arid regions. [RFCs 2 and 3]

* Risk of loss of marine and coastal ecosystems, biodiversity, and the ecosystem goods,

functions, and services they provide for coastal livelihoods, especially for fishing communities

in the tropics and the Arctic. [RFCs 1, 2 and 4]

* Risk of loss of terrestrial and inland water ecosystems, biodiversity, and the ecosystem goods,
functions, and services they provide for livelihoods. [RFCs 1, 3 and 4]

Sources: Oppenheimer et al. 2014

Summary questions

» How does climate change impact human development? Give some examples of RFCs (reasons for
concern) associated with climate variability and change.

» Explain how climate change impacts affect different segments of society differently.

» What key developments and achievements have taken place since 2015 that affect climate change?
How might they be relevant for the betterment of livelihoods of the poor, especially women?
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Box 03: Definitions of vulnerability and its components

Vulnerability: The propensity or predisposition to be adversely affected. Vulnerability
encompasses a variety of concepts and elements including sensitivity or susceptibility to harm
and lack of capacity to cope and adapt.

Exposure: The presence of people, livelihoods, species or ecosystems, environmental functions,
services, and resources, infrastructure, or economic, social or cultural assets in places and settings
that could be adversely affected.

Sensitivity: The degree to which a system is affected, either adversely or beneficially, by climate-
related stimuli. The effect may be direct (e.g., a change in crop yield in response to a change in
the mean, range, or variability of temperature) or indirect (e.g., damages caused by an increase in
the frequency of coastal flooding due to a rise in the sea level).

Adaptive capacity: The ability of systems, institutions, humans and other organisms to adjust to
potential damage, to take advantage of opportunities or to respond to consequences.

Sources: IPCC 2014c; IPCC 2001

Box 04 Climate change and the gender gap
* Eighty percent of people displaced by climate change are women.

* Globally, women earn 24 percent less than men and hold only 25 percent of administrative
and managerial positions in the business world; 32 percent of businesses have no women in
senior management positions. Women still hold only 22 percent of seats in single or lower
houses of national parliament.

* Nine in 10 countries have laws impeding women’s economic opportunities, such as those
which bar women from factory jobs, working at night or getting a job without permission from
their husbands.

* A study using data from 219 countries from 1970 to 2009 found that, for every one additional
year of education for women of reproductive age, child mortality decreased by 9.5 percent.

* Over four million people a year die prematurely due to illness caused by indoor air pollution,
primarily from smoke produced while cooking with solid fuels.

* More than 70 percent of people who died in the 2004 Asian tsunami were women. Similarly,
Hurricane Katrina, which hit New Orleans (USA) in 2005, predominantly affected poor
African-Americans, especially women.

* Women do not have easy and adequate access to funds to cover weather-related losses or
adaptation technologies. They also face discrimination in accessing land, financial services,
social capital and technology.

« [f all countries were to match the progress toward gender parity of the country in their region
with the most rapid improvement on gender inequality, as much as US$12 trillion could be
added to annual global GDP growth in 2025.

Sources: UNDP (2015); FAO (2011); UNFPA and WEDO (2009); World Bank Group (2015);
Gakidou et al. (2010); MGI (2015); UNDP (2015a); WHO (2016)
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Box 05 Gender-differentiated impacts of climate change

weather events

cyclones,
hurricanes, floods,
and heat waves

at an earlier age than men.

Climate Potential Risks Examples Potential Effect on Women

Change Effects

Direct

Increased Rising incidence of | Loss of coral reefs can damage | Women may face job losses

ocean coral bleaching due | the tourism industry, where and reduced income in

temperature to thermal stress women comprise 46% of the tourism-related sectors.

workforce.

Increased South-East Asia Women and girls in developing | Decreased water availability

drought and could experience countries are primary water may increase women’s

water shortage | water shortages collectors and managers. workload, threaten family
due to droughts, livelihoods, reduce school
severe rainfall, and enrollment for girls, and
salt-water intrusion limit income-generating
into freshwater. opportunities.

Increased Greater intensity Natural disasters kill more Women are

extreme and number of women than men on average or | disproportionately affected

by natural disasters, leading
to higher mortality rates and
greater vulnerability.

malaria epidemics
in East Africa and
cholera outbreaks
in Bangladesh.

increased caregiving
responsibilities.

Indirect
Increased Climate variability | Women have less access to Female-headed households
epidemics contributes to medical services and face and those affected by HIV

may struggle to adapt,
reducing resilience to
climate change impacts.

Loss of species

By 2050, climate
change could result

Women often rely on crop
diversity to accommodate

This may affect food
security and limit health

stressing crops and
reducing yields.

in a species climate variations. Permanent remedies, disproportionately
extinction rate of temperature changes will reduce | impacting women who rely
18% to 35%. agro-biodiversity and traditional | on these resources.
medicine options.
Decreased crop | Temperature Low-income rural populations, | Women farmers, often
production increases may particularly women, who poorer and more dependent
threaten depend on traditional on agriculture, face
agricultural agriculture or marginal lands, devastating impacts on their
productivity, are most affected. livelihoods due to reduced

crop Yields.

Sources: UNDP 2010b

Video presentation - Sisters of the Planet - Sahena (Bangladesh)

https://www.google.com/search?q=Video+presentation+-+Sisters+of+the+Planet+

+Sahena+(Bangladesh)&oq=Video+presentation+-+Sisters+of+the+Planet+

+Sahena+(Bangladesh)&gs Icrp=EgZjaHIvbWUyBggAEEUYOdIBCDgzM2owajE1gAIAsAlIA&sourceid=chr

ome&ie=UTF-8#
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Making the climate effort gender-responsive

Box 6 Gender terms

Gender analysis

This refers to careful and critical examination of how differences in gender roles, activities, needs,
opportunities and rights/entitlements affect men, women, girls and boys in certain situations or
contexts. A key element of gender analysis is the examination of women’s and men’s access to and
control of resources—especially economic, political and knowledge resources and access to and
control of time. Other important analysis factors that should be considered along with gender include
age, poverty levels, ethnicity, race and culture.

Gender mainstreaming

This is the process of assessing the implications for men and women of any planned action, including
legislation, policies or programmes, in all areas and at all levels. It is a way to ensure that women’s
and men’s concerns and experiences are an integral dimension of all development efforts. The goal
of gender mainstreaming is gender equality. Gender mainstreaming is a ‘whole of-government’
responsibility.

Gender responsiveness

This refers to outcomes that reflect an understanding of gender roles and inequalities and which make
an effort to encourage equal participation and equal and fair distribution of benefits. Gender
responsiveness is accomplished through gender analysis and gender inclusiveness.

Gender roles

Gender determines what is expected, allowed and valued in a woman or a man in a given context.

In most societies, there are differences and inequalities between women and men in the
responsibilities they are expected to take up, the activities that are considered normal or acceptable,
their access to and control over resources, and their participation in decision-making.

Sources: UNDP 2015c

Box 7 Gender Mainstreaming Checklist for Climate Change

Ensure that women participate equally and actively alongside men and are enabled to take up
leadership positions throughout the programme management cycle.

Questions to ask in a gender analysis

» Which men and which women hold the power in this community?

» What activities are performed by women and men? How will climate change affect the abilities of
women and men to fulfil their differing responsibilities?

* Who owns and controls resources? What are the levels of access to and control over resources of
women and men?

* Who makes the decisions? Who sets the agenda?

* Who gains and who loses from processes of development?

Gender-related differences to be understood

« Differences in the lives of poor women and men in the target community

« Different roles, skills, capacities and aspirations of women and men

« Different levels of access to and control over key productive, information and technology
resources

* Different levels of vulnerability, resilience and autonomy of men and women when confronted
with different threats

* Different local knowledge possessed by women and men concerning natural resources and
agricultural production. This may include climate change-relevant information on risk, adaptation
and mitigation.

* Division of labour among women and men

* Different levels of participation and leadership enjoyed by women and men

* Barriers that unequal gender relations present to women’s development in this particular
community

Note: For more information on how to conduct gender analysis, see UNDP 2016b
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&~ GROUP EXERCISE:

Instructions for the Group Exercise:
Step 1: Select a Dimension of Human Well-Being
Choose one area that is heavily influenced by climate change. Examples include:

e Food production

o Water availability

« Natural disasters

e Health

o Population displacement

Step 2: Group Discussion and Analysis

1. Divide into 5 Groups: Each group will focus on one selected dimension.

2. Analyze Gender Impacts: Discuss and list how the selected issue affects men and
women differently, considering their roles, responsibilities, and social status. Use the
following prompts:

o What are the specific challenges faced by women?

o What are the specific challenges faced by men?

o How do existing gender roles and inequalities influence these impacts?
Step 3: Answer the Key Questions
As a group, answer these questions:

1. Are women and men affected in the same manner by this issue?

Provide examples of similarities or differences in how the issue impacts men and women.
2. Why are these impacts different or similar?
Discuss the underlying causes, such as social, cultural, or economic factors, that lead to these
differences or similarities.
Step 4: Group Reporting:

e Presentation: Each group will present their findings to the larger group.

o Discussion: Facilitate a discussion to identify common themes and insights across all

dimensions.
Example Analysis Template for Groups:

Dimension Impact on Men Impact on Women Key Differences/Similarities

Food Loss of income as | Increased workload in food | Women may face greater food

Production primary earners in | preparation, limited access | insecurity due to lower resource
farming to land and resources control.

Water Difficulty in Increased burden of water | Women spend more time and

Availability | irrigation for collection, reduced hygiene | energy managing water needs.
crops options

Natural Physical injuries | Higher mortality rates, loss | Women often have less mobility

Disasters during manual of caretaking resources and fewer survival resources.
labor
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Strengthening Climate Leadership in Agriculture: Insights from
Bangladesh’s NAP Journey

Introduction

Bangladesh is globally recognized as one of the most vulnerable countries to climate change.
Its unique geography, situated at the confluence of several major rivers and home to extensive
low-lying areas, makes it particularly susceptible to climate-induced challenges. These include
rising sea levels, erratic weather patterns, increased frequency of cyclones, and saline intrusion.
Agriculture, a cornerstone of Bangladesh’s economy and livelihood for millions, is one of the
sectors most affected. This essay delves into the nation’s journey with its National Adaptation
Plan (NAP) and highlights key lessons for strengthening climate leadership in agriculture.

The Role of Agriculture in Bangladesh’s Economy

Agriculture contributes approximately 13% to Bangladesh’s GDP and employs over 40% of
its workforce. It ensures food security for a population of more than 170 million people. Despite
its critical importance, the sector faces numerous challenges, including shrinking arable land
due to urbanization, water scarcity, and vulnerability to climate change.

The recurring impacts of floods, droughts, and cyclones have significantly disrupted
agricultural productivity, leading to economic losses and food insecurity. Thus, enhancing
resilience and adaptive capacity in agriculture is not just a developmental imperative but also
a key to ensuring long-term sustainability.

The National Adaptation Plan: An Overview

Bangladesh has been proactive in addressing climate change through various national and
international initiatives. The NAP, developed under the guidelines of the United Nations
Framework Convention on Climate Change (UNFCCC), represents a strategic effort to
enhance adaptive capacity across vulnerable sectors, including agriculture. The plan
emphasizes integrating climate change considerations into national and sectoral development
planning.

Key Objectives of the NAP:

1. Risk Assessment and Mapping: Identifying climate vulnerabilities and risks at
national and local levels.

2. Capacity Building: Strengthening institutional and community capacities to adapt to
climate challenges.

3. Integration of Climate Policies: Ensuring alignment between climate policies and
agricultural development strategies.

4. Resource Mobilization: Securing financial and technical resources to implement
adaptation measures.

Insights from Bangladesh’s NAP Journey

1. Participatory Planning and Implementation

One of the hallmarks of Bangladesh’s NAP process is its emphasis on participatory planning.
Stakeholders from various levels—government agencies, local communities, NGOs, and the
private sector—have been actively involved. This inclusive approach ensures that adaptation
strategies are context-specific and responsive to the needs of the most vulnerable populations,
particularly smallholder farmers.
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2. Integration with Development Policies

Bangladesh has demonstrated success in integrating climate adaptation into broader
development policies. Programs like the Bangladesh Delta Plan 2100 and the Climate Change
Strategy and Action Plan (BCCSAP) align with NAP priorities. This integration ensures that
climate adaptation is not treated as a standalone issue but as a core component of national
development.

3. Promotion of Climate-Smart Agriculture (CSA)
The NAP has emphasized the adoption of climate-smart agriculture practices. These include:

o Crop Diversification: Encouraging the cultivation of saline-resistant and drought-
tolerant crop varieties.

o Water Management: Promoting efficient irrigation systems and rainwater
harvesting.

o Agroforestry: Integrating trees into farming systems to enhance carbon sequestration
and biodiversity.

e Technology Transfer: Facilitating access to modern tools and technologies for
climate-resilient farming.

4. Community-Based Adaptation (CBA)

A key lesson from Bangladesh’s NAP journey is the effectiveness of community-based
adaptation. By leveraging local knowledge and involving communities in decision-making, the
NAP fosters ownership and ensures the sustainability of adaptation initiatives. Examples
include the construction of raised seedbeds and community-managed flood shelters.

5. Capacity Building and Education

Capacity-building programs for farmers, extension workers, and policymakers have been
central to the NAP’s success. Training initiatives on sustainable farming practices and the use
of climate information services have empowered stakeholders to make informed decisions.

6. Gender-Responsive Approaches

Recognizing the disproportionate impact of climate change on women, Bangladesh’s NAP
incorporates gender-responsive strategies. Women’s involvement in agricultural decision-
making processes and access to resources is prioritized to ensure equitable adaptation benefits.

7. Innovative Financing Mechanisms

Bangladesh has explored diverse financing options to support NAP implementation, including
international climate funds (e.g., the Green Climate Fund) and public-private partnerships.
Innovative mechanisms, such as crop insurance schemes, have also been introduced to protect
farmers from climate-induced losses.

Challenges in Implementing the NAP
Despite its achievements, Bangladesh faces several challenges in implementing its NAP:

1. Resource Constraints: Limited financial and technical resources hinder the
widespread implementation of adaptation measures.

2. Institutional Gaps: Coordination among various government agencies and
stakeholders remains a challenge.

3. Data Limitations: Inadequate access to reliable climate data hampers effective
planning and decision-making.

4. Social Inequities: Marginalized groups, including women and indigenous
communities, often face barriers to accessing adaptation resources.
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5.

Monitoring and Evaluation: The absence of robust monitoring frameworks makes it
difficult to assess the impact of adaptation initiatives.

Recommendations for Strengthening Climate Leadership in Agriculture

Based on insights from Bangladesh’s NAP journey, the following recommendations can
strengthen climate leadership in agriculture:

1. Enhancing Policy Coherence: Foster stronger alignment between national climate
policies and sectoral strategies to ensure a unified approach to adaptation.

2. Scaling Up CSA Practices: Promote widespread adoption of climate-smart agriculture
through targeted investments, capacity building, and technology dissemination.

3. Strengthening Institutional Capacities: Build institutional frameworks that facilitate
better coordination, accountability, and resource mobilization.

4. Investing in Research and Innovation: Prioritize research on climate-resilient crops,
weather forecasting systems, and sustainable farming technologies.

5. Promoting Inclusive Adaptation: Ensure that adaptation initiatives address the needs
of marginalized groups and incorporate gender-responsive approaches.

6. Leveraging International Cooperation: Strengthen partnerships with international
organizations and donors to secure financial and technical support.

7. Developing Robust Monitoring Systems: Establish comprehensive monitoring and
evaluation frameworks to track progress and identify areas for improvement.

Conclusion

Bangladesh’s journey with its National Adaptation Plan offers valuable lessons for
strengthening climate leadership in agriculture. By embracing participatory planning,
integrating climate adaptation into development policies, and promoting innovative practices
like climate-smart agriculture, the nation has made significant strides in building resilience.
However, addressing challenges such as resource constraints and institutional gaps remains

critical.

As climate change continues to pose existential threats, the need for robust and inclusive
climate leadership in agriculture becomes increasingly urgent. Bangladesh’s experience
underscores the importance of collaboration, innovation, and commitment in navigating this
complex challenge and serves as an inspiration for other vulnerable nations.
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Transformative Leadership in Nationally Determined
Contributions: From Policy to Action in Agriculture

By Md Ziaul Haque
Director, Department of Environment

Introduction

Article 2 of the Paris Agreement presents the purpose of the Agreement by putting forward
following statements: This Agreement, in enhancing the implementation of the Convention,
including its objective, aims to strengthen the global response to the threat of climate change,
in the context of sustainable development and efforts to eradicate poverty, including by:

(a) Holding the increase in the global average temperature to well below 2°C above pre-
industrial levels and pursuing efforts to limit the temperature increase to 1.5°C above pre-
industrial levels, recognizing that this would significantly reduce the risks and impacts of
climate change;

(b) Increasing the ability to adapt to the adverse impacts of climate change and foster climate
resilience and low greenhouse gas emissions development, in a manner that does not threaten
food production; and

(c) Making finance flows consistent with a pathway towards low greenhouse gas emissions and
climate-resilient development.

Nationally determined contributions (NDCs) are at the heart of the Paris Agreement and the
achievement of its long-term goals. NDCs embody efforts by each country to reduce national
emissions and adapt to the impacts of climate change. The Paris Agreement (Articles 4.2 and
4.9) requires each Party or country shall prepare and communicate successive NDCs every five
years that it intends to achieve. Parties shall pursue domestic mitigation measures, with the aim
of achieving the objectives of such contributions.

Together, these climate actions determine whether the world achieves the long-term goals of
the Paris Agreement and to reach global peaking of greenhouse gas (GHG) emissions as soon
as possible and to undertake rapid reductions thereafter in accordance with best available
science, so as to achieve a balance between anthropogenic emissions by sources and removals
by sinks of GHGs in the second half of this century. It is understood that the peaking of
emissions will take longer for developing country Parties, and that emission reductions are
undertaken on the basis of equity, and in the context of sustainable development and efforts to
eradicate poverty, which are critical development priorities for many developing countries
(Paris Agreement: Articles 2 and 4.1).

In order to enhance the ambition over time the Paris Agreement provide that successive NDCs
will represent a progression compared to the previous NDC and reflect its highest possible
ambition. After 1 NDCs in 2015, Parties are requested to submit the next round of NDCs (new
NDCs or updated NDCs) by 2020 and every five years thereafter (e.g. by 2020, 2025, 2030),
regardless of their respective implementation time frames. Moreover, Parties may at any time
adjust their existing NDCs with a view to enhancing its level of ambition (Article 4.11).

NDCs will contain necessary information on both mitigation and adaptation actions to climate
change, as well as information related to support provided or received in terms of finance,
technology and capacity-building. However, communicating information on mitigation
contributions through NDCs by all countries is a mandatory obligation in accordance Article
4.2 and Article 13.7 of the Paris Agreement, where information on adaptation activities is
voluntary.

NDC 3.0 (to be submitted in 2025)
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IPCC 6™ Assessment Report, which was endorsed by the outcome of 1% Global Stocktake (as
per Article 14 of the Paris Agreement) at COP28 in 2023 reveals that limiting global warming
to 1.5°C with no or limited overshoot requires deep, rapid and sustained reductions in global
greenhouse gas emissions of 43 per cent by 2030 and 60 per cent by 2035 relative to the 2019
level and reaching net zero carbon dioxide emissions by 2050. The first global stocktake
recognized that the Paris Agreement has driven near-universal progress on climate action,
however despite overall progress, the world is not on track to meet the long-term temperature
goal of the Agreement. The outcome of the global stocktake (GST) will inform the preparation
of subsequent NDCs, in order to allow for increased ambition and climate action to achieve the
purpose of the Paris Agreement and its long-term goals. NDCs to be submitted in 2025, also
known as NDC 3.0, are to be informed by the outcome of the first global stocktake. NDC 3.0
need to be progressive and more ambitious than current NDCs and may be the last opportunity
to put the world on track with a global emission trajectory in line with the Paris Agreement’s
1.5°C goal.

Bangladesh Response

Bangladesh, a signatory to the Paris Agreement and a strong supporter, is attempting to uphold
the commitments made through its nationally determined contributions. Bangladesh submitted
its Intended Nationally Determined Contributions (INDC) or NDC 1.0 to UNFCCC in
September 2015 for three sectors such as power, industry, and transport. By 2030, Bangladesh's
INDC called for an unconditional reduction in GHG emissions of 12 million tons (5%) from
the Business as Usual (BAU) scenario and a conditional reduction of additional 24 million tons
(10%) with assistance from the international community, considering 2011 as the base year.

Bangladesh updated the NDC (NDC 2.0) in 2021, including new sectors and gas as part of the
global initiative and adhering to the IPCC Guidelines. The updated NDC or NDC 2.0
covers Energy, Industrial Processes and Product Use (IPPU), Agriculture, Forestry, and Other
Land Use (AFOLU), and the Waste sectors. In NDC 2.0, Bangladesh put forward quantified
emissions reduction commitments of 6.73%, i.e., 27.56 MtCoZ2e reductions below the business-
as-usual scenario by 2030 unconditionally, and an additional 15.12%, i.e., 61.91 MtCO2e
reductions by 2030 conditionally, only if there is external financial and technical support.
Following table 1 shows the GHG emission reduction scenario presented in NDC 2.0:

UNFCCC Sub-sector | GHG Emission GHG Reduction by Mitigation (2030)
Sector Scenario
BAU 2030 Unconditional Conditional Combined
MtCO In% | MtCO2e Reduc In% | MtCO2e | Redu In % Redu
2e tion ction ction
MtCO MtC MtC
2e 02e 02e
Power 95.14 23.24 | 87.13 8.01 29.06 | 514 35.73 | 57.72 43.74 | 48.9
Transport 36.28 8.86 32.89 3.39 12.30 | 26.56 6.33 10.23 9.72 10.86
Industry 101.99 | 24.91 | 95.33 6.66 2417 | 9431 1.02 1.65 7.68 8.58
(energy)
Other energy
sub sectors:
Households House | 30.41 | 7.43 28.78 | 1.63 5.91 2477 | 4.01 6.46 5.64
holds
Energy Commercial | 3.35 0.82 2.94 0.41 1.49 2.51 0.43 0.69 0.84 0.94
Agriculture 10.16 2.48 9.37 0.79 2.87 10.13 0.03 0.05 0.82 0.92
Brick Kilns 23.98 5.86 20.7 3.28 11.90 | 12.82 7.88 12.73 11.16 | 12.47
Fugitive 8.31 2.03 8.31 4.03 4.28 6.91 4.28 4,78
F Gases 2.92 0.71 0.78 2.14 7.76 0.03 0.75 1.21 2.89 3.23
Total 312.54 | 76.34 | 286.23 26.31 | 95.46 | 226.56 59.71 | 96.46 85.98 | 96.1
Energy
IPPU Cement and 10.97 2.68 10.97 10.97
Fertilizer
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AFOLU Agriculture 54.64 13.35 | 54 0.64 2.32 53.6 0.4 0.65 1.04 1.16
and
Livestock
Forestry 0.37 0.09 | 0.37 0.37
Total 55.01 13.44 | 54.37 0.64 2.32 53.97 0.4 0.65 1.68 1.16
AFOLU
Waste MSW and 30.89 7.55 30.28 0.61 221 28.44 1.84 2.97 245 2.74
wastewater
Total 409.41 381.85 319.94
Emission
Total 2756 | 6.73 619 | 1512 | 89.47 | 21.85
Reduction
Note: INDC (2015) or NDC 1.0 proposed 12 MtCO2e (5%) reduction in unconditional and a further 24 MtCO2e (10%) reduction
in conditional scenario
Note: NDC update (2021) or NDC 2.0 proposed 27.56 MtCO2e (6.73%) reduction in unconditional and an additional 61.91
MtCO2e (15.12%) reduction in conditional scenario.

Total GHG Emissions of Bangladesh
Table 2: Sector-wise National GHG emissions from 2013 to 2019

Sector (Gg CO2¢eq)

Energy 86.31 | 90.85 | 96.68 | 105.00 | 105.00 | 112.00 | 115.00

IPPU 291 |3.07 | 284 |312 3.22 3.10 4.30

Agriculture, Forestry and Other Land use 66.39 | 67.51 | 69.22 | 70.34 | 69.80 | 71.83 | 72.63

Waste 17.08 | 17.55 | 18.60 | 19.15 | 19.77 | 20.40 | 21.04

Total GHG emission (million tons) 173 179 187 198 198 207 213

Table 3: Total GHG emissions of All Sectors for 2019

INmnventory Year: 2019

Emissions

T - Energy TOSHBES 326 73 - 1S

Z B8 1 Ammonia Production zoz6
Z e Metal industry 33

Z2F 1 - Refigeraticon and Air Conditioning 1665
3 - GHG Emissions Agricullure, Livesiock & Forest and other
o

T otal COZ2e emiission ffrom all sources = 213 MAillion Tons
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Mitigation in Agriculture
A. Mitigation Scenario of Energy Use in Agriculture

As a part of the mitigation strategy, a target has been set to power 10% of irrigation pumps
using solar energy instead of diesel pumps by the year 2041. This mitigation action has been
incorporated into the LEAP Modelling framework. However, it is noteworthy that the
mitigation scenario only takes into account the use of diesel pumps and no other mode of
agricultural vehicles have been considered. Therefore, the extent of the potential impact of this
mitigation measure on overall greenhouse gas emissions in the agricultural sector of
Bangladesh needs to be further assessed.

Figure shows the comparison BAU and the mitigation scenario in terms of gigagram CO:
equivalent emissions for the year 2019, 2025, 2030, 2035, and 2041. In the mitigation scenario,
the emissions are projected to be 8,207 gigagram CO- equivalent in 2041 which is 9% less than
the BAU scenario.

9,500
9,000
8,500
8,000
7,500
7,000
6,500
6,000

GIGAGRAM

2019 2025 2030 2035 2041
Business As Usual 7,251 7,698 8,091 8,505 9,030
Mitigation Scenario 7,251 7,506 7,723 7,941 8,207

Figure 1: Energy use in agriculture, BAU vs mitigation scenario

Mitigating GHG emissions from the energy use in the agriculture requires implementing
effective mitigation action. One possible solution is upgrading irrigation pumps and fishing
boats with energy-efficient technologies. This may involve incorporating more efficient
engines, improved fuel injection systems, or electric motors. Additionally, the adoption of
sustainable farming practices such as crop rotation, mulching, and cover cropping can reduce
the need for irrigation and lower emissions from agricultural vehicles. By implementing these
strategies, it is possible to mitigate GHG emissions from the agriculture sector in a cost-
effective and sustainable manner.

B. Mitigation Scenarios in Agriculture and Livestock

The group of experts, stakeholders, consultants, and research team have examined various
mitigation measures that could potentially reduce the projected greenhouse gas emissions in
the business-as-usual scenario.

e Improved nutrient management: Improving the timing, placement, and application rates
of N-based fertilizers, as well as utilizing precision agriculture methods, can lead to the
efficient use of these fertilizers.

e Adoption of best management practices: Implementing best management practices for
rice cultivation, such as alternate wetting and drying and aerobic rice cultivation, can
significantly reduce emissions from rice fields.

e Use of low-emission feeds: Livestock feed additives can be used to reduce enteric
fermentation emissions. For example, using ionophores or tannins in livestock diets has
been shown to reduce methane emissions.

e Implementation of manure management practices: Capturing and using methane from
manure can be an effective way to reduce emissions from manure management.
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Additionally, practices such as composting and anaerobic digestion can reduce
emissions from manure.

85000
80000
75000
70000
65000
60000
55000

Gigagram CO2 eq

2019 2025 2030 2035 2041
Business As Usual 61864 64772 68391 73086 80140
Mitigation Scenario 61864 63578 66357 69636 75438

Figure 2: Emission from agriculture sector, BAU vs mitigation scenario

The implementation of the mentioned mitigation measure in the agriculture sector can lead to
a reduction of approximately 6% in greenhouse gas emissions compared to the business-as-
usual scenario. Figure 2 illustrates the comparison between the BAU and mitigation scenarios,
indicating a potential reduction of 4702 gigagrams of CO, equivalent emissions in 2041.

Mitigation Action

The government of Bangladesh, in collaboration with national and international
organizations, has initiated several major projects in the field of agriculture with the objective
of climate change adaptation, production efficiency, and low carbon emissions. One such
project titled "Integrated Manure Management and Climate Smart Livestock Production
System" was submitted to the Ministry of Fisheries and Livestock in 2021. The proposed
projects below are expected to contribute significantly to the development of the sector and to
the reduction of carbon emissions from agriculture land.

e Developing and Defining Climate Smart Agriculture Practices portfolios in South Asia

e Design and development of fertilizer deep placement mechanism for existing rice
transplanter

e Modeling climate change impact on agriculture and developing mitigation and
adaptation strategies for sustaining agricultural production in Bangladesh

e Monsoon Asia climate solution by paddy water management

e Climate Change Adaptation of Khulna Agricultural Region through Climate-Smart
Technologies

e Environment Friendly Safe Crop Production Through Good Agricultural Practices
(GAP) for Food Security Program

To reduce emissions in the agriculture sector, the following mitigation actions can be taken:

e Implementing improved dietary manipulation practices for ruminant animals

e Introducing regenerative agriculture and integrated agriculture practices.

e Optimizing irrigation water use to reduce methane emissions from rice cultivation, and
introducing sprinkler and drip irrigation techniques where possible.

e Practicing minimum tillage to reduce soil exposure and increase soil moisture retention,
thereby reducing emissions of CO2 and methane.

e Upscaling the use of Alternate Wetting and Drying techniques.

e Producing bio-gas and organic manure to reduce land degradation and emissions.

e Increasing livestock productivity through breed development.

Implementing integrated manure management practices to reuse manure as bio-fertilizer,
compost, and biogas plant feedstock.
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Uniting Leadership for Climate Solutions: National and Global Discourses

Climate change stands as one of the most pressing challenges of our time, demanding
immediate and coordinated action from leaders at all levels. The scale of the crisis transcends
borders, impacting nations differently but unavoidably, and calls for both national initiatives
and global solidarity. Effective leadership in addressing climate change involves fostering
collaboration, driving innovation, and embracing equity in the pursuit of sustainable solutions.

1. National Leadership: The Foundation of Climate Action

At the national level, leadership plays a crucial role in crafting and implementing policies
tailored to the unique needs of a country. Governments must set ambitious targets for reducing
greenhouse gas emissions, transitioning to renewable energy, and protecting natural
ecosystems. These efforts are often spearheaded by policymakers who integrate scientific
evidence into actionable plans, such as carbon pricing mechanisms, incentives for clean energy
adoption, and regulations to curb industrial emissions.

For instance, nations like Denmark and New Zealand have demonstrated effective leadership
by committing to net-zero carbon goals and investing heavily in wind energy and sustainable
agriculture, respectively. Such national strategies not only reduce domestic emissions but also
serve as blueprints for others, showcasing that economic growth and environmental
stewardship can coexist.

Moreover, leadership at this level must engage with diverse stakeholders, including businesses,
local governments, and civil society. By fostering public-private partnerships, governments can
accelerate the development of green technologies and infrastructure. Local leaders, too, play a
pivotal role in implementing national policies on a regional scale, ensuring that solutions
address community-specific challenges.

2. Global Leadership: The Necessity of Unity

While national initiatives lay the groundwork, global leadership is indispensable for tackling a
problem that knows no boundaries. International cooperation is essential for addressing
transnational issues like deforestation, ocean acidification, and rising global temperatures.
Forums such as the United Nations Framework Convention on Climate Change (UNFCCC)
and the annual Conference of the Parties (COP) serve as critical platforms for fostering
dialogue and securing commitments among nations.

Agreements like the Paris Accord illustrate the potential of global collaboration, with countries
pledging to limit global temperature rise to well below 2°C. However, these commitments must
be backed by action and accountability mechanisms to ensure their effectiveness. Leaders must
also recognize the disproportionate impact of climate change on vulnerable populations in
developing nations. Financial and technical support for these countries—through mechanisms
like the Green Climate Fund—is a moral imperative and a practical necessity for equitable
climate action.

Non-state actors also play a vital role in global climate leadership. Corporations, non-
governmental organizations (NGOs), and international coalitions can drive change by setting
industry standards, funding innovative research, and amplifying grassroots initiatives. The
combined efforts of these entities amplify the impact of governmental actions, creating a
unified front against climate change.

3. Challenges and Opportunities in Leadership

Despite significant progress, challenges persist in uniting leadership for climate solutions.
Political and economic interests often create barriers to consensus, with some nations
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prioritizing short-term gains over long-term sustainability. Additionally, the uneven
distribution of resources and responsibilities complicates collaborative efforts, particularly
between developed and developing countries.

However, these challenges present opportunities for innovation and leadership. Technology,
for example, offers transformative potential in reducing emissions and adapting to climate
impacts. Leaders who prioritize investment in clean energy, sustainable urban planning, and
climate-resilient agriculture not only mitigate risks but also unlock economic opportunities.

Moreover, fostering a culture of inclusivity in decision-making processes strengthens climate
leadership. By amplifying the voices of indigenous communities, youth activists, and
marginalized groups, leaders can ensure that solutions are equitable and culturally sensitive.
This inclusivity not only enhances the legitimacy of climate policies but also enriches them
with diverse perspectives and knowledge systems.

4. Conclusion

Uniting leadership for climate solutions requires a delicate balance of national and global
efforts. National leaders must take bold actions to reduce emissions and build resilience, while
global cooperation ensures that these actions are harmonized and mutually reinforcing. The
complexities of climate change demand that leaders embrace collaboration, innovation, and
equity, recognizing that the stakes are nothing less than the survival of humanity and the planet.
By rising to this challenge together, leaders at all levels can pave the way for a sustainable and
prosperous future.
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Leadership in Climate Justice: Driving Change for a Climate-Resilient World

In the face of an escalating climate crisis, the role of leadership in climate justice has never
been more critical. Climate justice emphasizes the fair and equitable distribution of the burdens
and benefits of climate change and its solutions. It seeks to address the disproportionate impact
of climate change on marginalized communities and advocates for systemic changes to ensure
a climate-resilient future. Leadership in this context requires vision, inclusivity, and
transformative action. This essay explores the multifaceted role of leadership in driving change
for a climate-resilient world, addressing the moral imperatives, systemic challenges, and
innovative pathways essential for progress.

The Ethical Imperative of Climate Justice

At the heart of climate justice lies an ethical imperative: the need to address the injustices
perpetuated by climate change. Vulnerable populations, including low-income communities,
indigenous peoples, and small island nations, bear the brunt of climate impacts despite
contributing the least to global greenhouse gas emissions. Leadership in climate justice must
confront this disparity by championing policies and initiatives that prioritize these groups.

Moral leadership demands accountability from high-emission countries and industries. Leaders
must advocate for historical emitters to take responsibility for their contributions to the crisis
through mitigation efforts and financial support for adaptation in vulnerable regions. For
instance, the principle of "common but differentiated responsibilities” underscores the ethical
obligation of wealthier nations to lead global climate efforts while supporting less developed
countries.

Systemic Challenges to Climate Justice

Achieving climate justice requires overcoming systemic challenges embedded in global
economic, political, and social structures. These challenges include:

1. Economic Inequality: Wealth disparities exacerbate the ability of nations and
communities to adapt to climate change. Leadership must address the structural
inequalities that hinder equitable access to resources and technologies.

2. Political Will: The lack of political commitment to ambitious climate action remains a
significant barrier. Effective leadership must navigate complex political landscapes to
build consensus and drive meaningful policies.

3. Institutional Barriers: Existing institutions often lack the capacity or willingness to
prioritize climate justice. Leaders must reform these institutions to integrate justice
considerations into decision-making processes.

4. Cultural and Social Norms: Resistance to change, whether due to entrenched beliefs
or misinformation, poses a challenge to advancing climate justice. Leadership must
foster awareness and cultural shifts to support transformative action.

Leadership Styles for Climate Justice

Effective leadership in climate justice is not monolithic; it requires diverse approaches tailored
to specific contexts. Key leadership styles include:
1. Visionary Leadership: Visionary leaders articulate a compelling vision for a
sustainable and equitable future. They inspire collective action by framing climate
justice as a shared moral and existential goal.

2. Collaborative Leadership: Climate justice demands collaboration across sectors,
borders, and communities. Leaders who prioritize inclusivity and partnership can build
coalitions that amplify impact.
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3. Grassroots Leadership: Local leaders and community organizers play a critical role
in advocating for climate justice from the ground up. Their lived experiences and
insights are invaluable for designing effective and context-sensitive solutions.

4. Transformational Leadership: Transformational leaders drive systemic change by
challenging the status quo and fostering innovation. They empower others to take bold
actions and embrace new paradigms.

Innovative Pathways to Climate Justice

Innovation is essential for achieving climate justice. Leaders must champion creative solutions
that address both mitigation and adaptation while centering equity. Key pathways include:

1. Policy Innovation: Comprehensive policies that integrate climate justice principles are
crucial. Examples include carbon pricing mechanisms with revenue redistribution, just
transition plans for workers in fossil fuel industries, and inclusive urban planning.

2. Technological Solutions: Advancements in renewable energy, sustainable agriculture,
and climate-resilient infrastructure can bridge gaps in climate adaptation and
mitigation. Leaders must ensure equitable access to these technologies.

3. Financial Mechanisms: Climate finance plays a pivotal role in supporting vulnerable
communities. Innovative approaches such as green bonds, climate adaptation funds,
and debt-for-nature swaps can mobilize resources effectively.

4. Education and Capacity Building: Empowering individuals and communities through
education and skills development fosters resilience and enables meaningful
participation in climate action.

Case Studies: Leadership in Action

Examining real-world examples of leadership in climate justice highlights the potential for
transformative impact:

1. Greta Thunbergand Youth Movements: Greta Thunberg’s leadership has galvanized
a global youth movement demanding urgent climate action. By amplifying
marginalized voices, these movements underscore the intersection of climate justice
and intergenerational equity.

2. Jacinda Ardern’s Leadership in New Zealand: As Prime Minister, Jacinda Ardern
emphasized climate justice through policies aimed at reducing emissions, promoting
renewable energy, and addressing social inequities.

3. Indigenous Leadership: Indigenous communities worldwide have demonstrated
exemplary leadership in environmental stewardship. Their traditional knowledge and
advocacy efforts have been instrumental in protecting ecosystems and advancing
climate justice.

4. The Paris Agreement: The leadership displayed during the negotiation of the Paris
Agreement exemplifies global cooperation. The agreement’s emphasis on equity and
support for developing nations reflects the principles of climate justice.

The Role of Multilateral and Local Institutions

Leadership in climate justice extends beyond individuals to include institutions at all levels.
Multilateral organizations, such as the United Nations Framework Convention on Climate
Change (UNFCCC), play a crucial role in setting global standards and facilitating cooperation.
Simultaneously, local governments and grassroots organizations are pivotal in implementing
climate justice initiatives on the ground.

For instance, the Green Climate Fund (GCF) exemplifies institutional leadership by mobilizing
resources for climate adaptation and mitigation in developing countries. Similarly, cities like
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Copenhagen and Medellin have demonstrated leadership through innovative local policies that
prioritize equity and sustainability.

The Future of Climate Justice Leadership

The path to a climate-resilient world requires continuous evolution in leadership approaches.
Emerging trends and priorities include:

1. Intersectional Approaches: Recognizing the interconnectedness of social, economic,
and environmental issues is critical. Leadership must address the intersections of
climate justice with gender equity, racial justice, and economic inclusion.

2. Youth and Intergenerational Leadership: Engaging younger generations as leaders
and decision-makers ensures a long-term commitment to climate justice.

3. Private Sector Engagement: Businesses have a significant role in driving climate
action. Corporate leaders must align their strategies with climate justice principles,
embracing sustainable practices and ethical supply chains.

4. Resilience and Adaptation: As climate impacts intensify, leaders must prioritize
building resilience in vulnerable communities while maintaining a focus on equity.

Conclusion

Leadership in climate justice is a moral and practical imperative for creating a climate-resilient
world. By addressing systemic challenges, embracing diverse leadership styles, and
championing innovative solutions, leaders can drive transformative change. The journey
towards climate justice requires collective effort, sustained commitment, and the courage to
envision and realize a more equitable and sustainable future. As the climate crisis unfolds, the
need for principled and visionary leadership has never been more urgent. Together, we can
forge a path towards a just and resilient world for all.
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Leading the Way in Climate Action: Unlocking GCF Financing Modalities

Introduction

Climate change represents one of the most pressing challenges of the 21st century. Rising
temperatures, extreme weather events, and changing ecosystems threaten the livelihoods of
billions of people, particularly in vulnerable regions. Addressing this global crisis requires
substantial financial resources and innovative approaches to mobilize and deploy them
effectively. The Green Climate Fund (GCF), established under the United Nations Framework
Convention on Climate Change (UNFCCC), plays a pivotal role in channeling financial support
to developing countries for climate mitigation and adaptation projects. This essay explores how
unlocking GCF financing modalities can accelerate climate action and foster sustainable
development worldwide.

The Role of the Green Climate Fund

The GCF was established in 2010 as a financial mechanism to support developing countries in
their efforts to address climate change. Its primary goals include limiting global temperature
rise by reducing greenhouse gas (GHG) emissions and enhancing resilience to climate impacts.
The GCF operates as a partnership between developed and developing nations, ensuring that
financial resources are allocated equitably and strategically to meet global climate targets.

The GCF's unique financing modalities, including grants, concessional loans, equity
investments, and guarantees, provide flexibility in funding diverse projects. By leveraging
public and private sector finance, the GCF aims to catalyze significant investment in low-
carbon and climate-resilient development.

GCF Financing Modalities: An Overview

The GCF offers a range of financing modalities designed to address the varying needs of
recipient countries and projects. These modalities include:

1. Grants Grants are non-repayable funds provided to support projects with limited or no
revenue-generating potential, such as community-based adaptation initiatives. They are
particularly critical for Least Developed Countries (LDCs) and Small Island
Developing States (SIDS), which often lack the capacity to finance climate projects
independently.

2. Concessional Loans Concessional loans are offered at below-market interest rates with
extended repayment periods. These loans enable countries to invest in transformative
infrastructure projects, such as renewable energy plants or resilient urban systems,
while maintaining manageable debt levels.

3. Equity Investments Equity investments allow the GCF to take ownership stakes in
private sector projects, sharing risks and rewards. This modality is particularly useful
for scaling up innovative technologies and mobilizing private capital for climate action.

4. Guarantees Guarantees provide financial security to private investors by mitigating
risks associated with climate projects. This mechanism helps attract private sector
participation in high-risk areas, such as renewable energy development in fragile
markets.

Challenges in Accessing GCF Financing

Despite its potential, many countries face challenges in accessing GCF financing. These
challenges include:

1. Complex Accreditation Process To access GCF funds, organizations must be
accredited, demonstrating their ability to manage climate finance effectively. This
process can be lengthy and resource-intensive, particularly for entities in developing
countries.
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2. Capacity Constraints Many developing nations lack the technical expertise and
institutional capacity to design, implement, and manage climate projects that meet GCF
requirements. This gap hinders their ability to tap into available funds.

3. Co-Financing Requirements GCF often requires co-financing from recipient
countries or private sector partners. This stipulation can be a significant barrier for
countries with limited fiscal space or underdeveloped private sectors.

4. Complex Proposal Development Preparing a successful funding proposal requires
detailed feasibility studies, risk assessments, and alignment with GCF investment
criteria. This complexity can discourage potential applicants.

Strategies to Unlock GCF Financing Modalities

To overcome these challenges and maximize the impact of GCF resources, several strategies
can be implemented:

1. Streamlining Accreditation Processes Simplifying and accelerating the accreditation
process can enable more entities to access GCF financing. Capacity-building programs
and tailored support for national institutions can also enhance readiness.

2. Enhancing Capacity Building Investing in capacity-building initiatives can empower
developing countries to design and implement high-quality projects. Training
programs, technical assistance, and knowledge-sharing platforms are essential
components of this strategy.

3. Promoting Public-Private Partnerships (PPPs) PPPs can mobilize additional
resources and expertise for climate projects. By leveraging GCF guarantees and equity
investments, governments can attract private sector participation and scale up climate
solutions.

4. Improving Proposal Development Support Providing targeted support for proposal
development can help applicants navigate the complexities of GCF requirements.
Regional hubs and technical advisory services can play a crucial role in this regard.

5. Fostering Inclusive Approaches Ensuring that GCF projects prioritize gender
equality, social inclusion, and stakeholder engagement can enhance their sustainability
and effectiveness. Inclusive approaches also align with the GCF’s mandate to promote
equitable development.

Case Studies of Successful GCF Projects

Several GCF-funded projects demonstrate the transformative potential of its financing
modalities:

1. Enhancing Climate Resilience in Mozambique A GCF-funded project in
Mozambique focuses on building resilience to cyclones and floods. By integrating
grants and concessional loans, the initiative supports the construction of resilient
infrastructure and the implementation of early warning systems.

2. Scaling Solar Power in India In India, the GCF has supported the deployment of large-
scale solar power plants through equity investments and guarantees. This initiative has
not only reduced GHG emissions but also enhanced energy access in rural areas.

3. Sustainable Agriculture in Ethiopia A grant-funded project in Ethiopia aims to
promote climate-resilient agricultural practices among smallholder farmers. By
improving soil health and water management, the project enhances food security and
livelihoods.
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The Role of Innovation in Unlocking GCF Potential
Innovation is critical to unlocking the full potential of GCF financing modalities. This includes:

1. Digital Solutions Leveraging digital technologies, such as blockchain and artificial
intelligence, can enhance transparency, efficiency, and accountability in climate
finance management.

2. Green Bonds Developing green bond markets can provide an additional mechanism
for mobilizing private sector finance while aligning with GCF objectives.

3. Blended Finance Models Blended finance combines public and private resources to
address funding gaps and de-risk investments in high-impact climate projects.

Conclusion

Unlocking GCF financing modalities is essential to accelerate global climate action and
achieve sustainable development goals. By addressing access barriers, building institutional
capacities, and fostering innovation, the GCF can catalyze transformative change in both
mitigation and adaptation efforts. As the world continues to grapple with the climate crisis, the
GCF’s role in mobilizing and deploying financial resources will remain indispensable. Through
collaborative efforts and strategic investments, the global community can lead the way toward
a sustainable and resilient future.
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State of Climate Finance for the Agriculture Sector in Bangladesh

Ahsan Uddin Ahmed
Executive Director, Centre for Global Change (CGC)

Extended Abstract

The United Nations Framework Convention on Climate Change (UNFCCC) called for a global
effort to address climate change, in terms of both mitigation and adaptation, under its principle
involving “Common But Differentiated Responsibility, and Respective Capabilities
(CBDRRC)”. The principle asked for each country’s efforts under a common framework,
however such roles are expected to be differentiated based on the country’s respective
capabilities. Since poor people’s livelihoods across the developing countries have been largely
dependent on agriculture-based productive systems, early analyses indicated that the sector-
specific vulnerabilities could be overwhelming and early actions have been warranted to
address such vulnerabilities. Research communities unanimously warned about extremely high
vulnerabilities of Bangladesh’s agriculture-sector to climate change and suggested various
adaptive measures.

The first emission inventory of the country also suggested that the sector emits significantly,
primarily through the provisioning of irrigation, intermittent irrigation practices, and animal
husbandry. Although the mitigation potentials in such sub-sectoral activities are relatively low
compared to other economic activities, if Bangladesh is duly supported, she may achieve her
sector-specific mitigation targets laid out in the latest Nationally Determined Contribution
(NDC).

Responding to climate change requires mobilization of finance, irrespective of locality. The
agriculture sector in Bangladesh involves the overwhelmingly largest share of national
population. Since the economy is struggling to graduate to a Low Middle-Income Country
(LMIC) from a Least Developed Country (LDC), building resilience to climate change in
agriculture sector faces multi-faceted challenges. It is understood that resilience-building in the
agriculture-sector is difficult to achieve without the mobilization of finance from international
sources.

An analysis of the architecture of climate finance in Bangladesh identifies three (3) broad
sources: (a) national financing, (b) bilateral financing, and (c) regional, global and multi-
national financing. As expected, the national financing window is perhaps the smallest.

National sources and financing for agriculture sector: National sources consist of (i)
Bangladesh Climate Change Trust Fund (BCCTF), and (ii) sectoral spending through
(development) projects. A third window came into existence in 2009 in the form of Bangladesh
Climate Change Resilience Fund (BCCRF) and fizzled out quickly, which involved
international dedicated climate financing for Bangladesh. BCCTF window is rather small,
annually replenishable, one third of the annual allocation is never utilized by design, and there
is no special arrangement for agricultural sub-sectors. In reality, non-government organizations
(NGO) collectively spend much more in agriculture sector alone than the total annual allocation
under BCCTF. NGO-led programmes generally focus on awareness raising, extension of risk
averting techniques, small-scale water and ecosystem management, off-farm income
generating activities that are alternative to production-based livelihoods, and establishing value
chains for agricultural products.

Although NGO-led efforts are wide-spread, across all major vulnerability hot-spots in the
country, their impacts are far too limited. Such efforts are generally thinly spread, still waiting
to be up-scaled and/or mainstreamed by the relevant national agencies. There are project-
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specific efforts considered by the concerned national agencies, however the impacts of such
climate financing are severely constrained due to lack of inter-agency inter-sectoral
cooperation and coordination.

Bilateral development support: Bangladesh has been fortunate to receive bilateral supports
from her development partners since independence. Despite the fact that such programme-
based supports are predominantly sector-specific and hardly encompassing multi-sectoral
complexities, there have been efforts to mainstream climate change concerns in provisioning
such supports for agriculture sector. Perhaps it is because of lack of good governance, a
significant proportion of such support is also channelled through NGO-led programmes.
Experts evaluate the impacts of the latter efforts as being trapped in low-input low-output
modalities, which precipitate into inadequate impact with respect to adaptation needs of
farming communities. The micro-scale interventions, even those are proved to be
useful/beneficial, are not adequately up-scaled and/or mainstreamed due to poor uptake by
concerned authorities.

Multi-national, regional and global financing windows: Climate financing in agriculture-
sector in Bangladesh has so far received the highest attention from such channels. Most of the
allied bodies under the United Nations such as FAO, IFAD, CIMMYT, etc have been involved
in providing project-scale supports, often blended with bilateral as well as philanthropic
supports. In addition to meeting resilience-building needs among vulnerable farming
communities, these supports generally target institutional capacity building and removing
systemic institutional and policy barriers to widen the scope of agricultural adaptation. IFAD
in particular works closely with relevant national agencies to build infrastructure that play
critical roles in facilitating agricultural product marketing and/or in provisioning protection of
vulnerable farming communities. CGIAR and the likes generally offer small-scale research
support, while IRRI hosts Bangladeshi breeders/researchers to develop hazard-resilient crop
varieties.

International/Regional Financing Institutions (IFI) engages with the Government of
Bangladesh (GOB) and offer loans, perhaps with an associated small Technical Assistance
(TA) component as grant. The agriculture sector has drawn loan financing from such windows.
Public organizations under GOB are the primary recipients and finance-utilizing authorities for
such finance. Although adaptation has been the priority in developing countries, there is a
general tendency of making financing available predominantly in mitigation through these IFI
channels.

In the overall global climate financing architecture total disbursement is perhaps dominated by
(a) the Global Environmental Facility (GEF), and (b) the Green Climate Fund (GCF). Under
GEF, two of the three financing windows are dedicated for advancing adaptation, which are
led by the Adaptation Fund (AF) and the Special Climate Change Fund (SCCF). The LDC
Fund (LDCF) predominantly finances environmental projects. However, the scope of such
financing windows is generally limited. For accessing GEF finance, there is a fixed allocation
per country per finding cycle, which is why there exists no competition to draw resources from
such international sources. Financing for agriculture using such windows is therefore
dependent on country’s own priorities. Such financing is found to be effective in piloting
resilience-building activities under the leadership of one or more relevant national service
delivering agencies involving agriculture.

By far GCF constitutes the largest international fund. It was established under the UNFCCC in
2008 and it has started financing projects since 2015. In each cycle of about four (4) years,
GCF finances projects worth of US$11 to 13 billion — both in adaptation and mitigation.
Agriculture and food security is one of the key sectors where GCF has particular interests,
while it also encourages cross-sectoral projects. Generally, there is no limit (i.e, cap) of any
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funding proposal, which offers flexibility in seeking finance. GCF finance may be drawn as
both loan and grant, depending on the contexts of vulnerability and the needs of the recipient
country. The processes of seeking GCF financing is competitive and complex, where stringent
criteria are set focusing on project justification, analyses of evidence-based requirements, and
ability of the stand-alone project to initiate a paradigm shift and contribution towards
sustainable development.

So far, Bangladesh has received financing commitment from GCF in seven (7) country-specific
projects — a large majority of the adaptation financing will eventually be utilized for building
resilience of poor vulnerable communities, including farming communities. There are two (2)
other multi-country projects which are being approved by the GCF, and Bangladesh will be
somewhat benefitted from such projects. In spite of the fact that Bangladesh’ agriculture sector
deserves increased attention for adaptation financing, over 50% of the GCF commitment came
for advancing mitigation agenda — that too for non-agricultural sector. The concerned
authorities must facilitate in setting national priorities before committing to hasty identification
of projects for drawing international climate financing. The cost of nonaction in agriculture
might turn into helplessness for millions of people who are the direct beneficiaries of
agriculture sub-sectors and it might put excessive pressure on the social protection expenditure
of the country.

Scope of climate finance for the agriculture sector in Bangladesh

Generic types! of responses Potential mechanism Comments
Adaptation | Mitigation

Developing agriculture-specific early W In infancy, needs

warning system including advisories & institutional support

dissemination

Extension of resilient crop varieties for W In various

greater food security development stages,
used by NGOs

Extension of agronomic adaptive W Widely practiced by

techniques NGOs

Maintaining the protection of croplands W Need much improved

from climate-induced hazards co-management

Maintaining irrigation to address drought W W Mitigation potential
not being tapped

Extension of improved animal husbandry W W Needs better
understanding

Development of climate-resilient dairy W W Needs better
understanding

Development of climate-resilient W In design stage

aquaculture

1 This is not an exhaustive list. A few long-term responses are deliberately left out.

Page 100 of 110




Climate Risk Management by means of Insurance in Agriculture
Sector — An Interface Between Theory and Practice
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Extended Abstract

Agriculture sector plays an important role in shaping up national economy, food security, and
livelihoods of a significant proportion of the population. However, the sector is heavily dependent on
natural resources, which are being significantly affected by climate change and associated issues. The
climate change-related risks associated with the agriculture sector needs to be managed in order to
reduce vulnerability of the country.

Climate risk management at global scale may be best approached by mitigation: the sooner and deeper
mitigation may be addressed, the climate forcing due to the presence of greenhouse gases can be
counteracted with ease. Unfortunately, current understanding and trends of fossil fuel burning clearly
suggest that the mother earth is destined to face in excess of 3 degrees warming with respect to pre-
industrial levels by 2100. Therefore, global communities need to embrace adaptive measures to address
residual adverse impacts of such net warming.

According to IPCC, adaptation is a response to reduce or avoid harm(s) caused by climate stimulii.
Global scientific communities have analyzed adaptation, which may be delivered by way of three
approaches: (i) reducing “exposure” of a system to climate vulnerability, (ii) reducing “sensitivity” of
a system to a hazard, and (iii) enhancing “capacities” within the system so that the capacities may be
utilized for reducing vulnerability. The last approach may be slow and may be delivered incrementally.

Adaptation, in generic terms, may be (a) pro-actively designed (i.e, ex-ante), or (b) reactive to a climate
stimulii (i.e, ex-post). If a system is well analyzed and understood by the application of cause-and-effect
relationships, pro-active design may yield best adaptive results. One may cite examples of (a) the
development of an Early Warning System (EWS) that help people’s adaptation by considering
preparatory measures, especially to reduce impact burden; (b) reduce exposure, such as strengthening
drainage by desilting choked rivers/canals to facilitate drainage and reducing the extent of floods; (c)
reduce sensitivity, such as building and/or raising crest heights of protective infrastructures that provide
safeguards; and (d) enhance adaptive capacities early, such as building a boat so that communication
during flood may be maintained. [There may be many other locally applicable examples.]

Taking reactive measures in the aftermath of a hazardous event allows the risks to be taken. Firstly, it
allows the climate-induced hazard to occur. One may identify such an approach in saying: live with
flood in the floodplains, without having any flood-protecting infrastructure. However, the approach
undermines sufferings. Sometimes exposure to a hazardous event can be overwhelming and it may turn
into a disaster (i.e, inflicting upon management failures), where people’s sufferings and human tragedies
cannot be completely eliminated.

In the case of allowing climate-induced hazard to occur, following human sufferings, the humanitarian
approach may be applied and affected population/system is generally provided with utmost care and
assistance so that they may bounce back to normalcy. However, the cost of sufferings due to the absence
of proactive measures cannot always be recuperated in the process of bouncing back. The humanitarian
service providers may become complacent due to their kind heartedness, however that ideally cannot
compensate for the unaccounted cost of sufferings.

Primarily the economic aspect of bouncing back is the centrepiece in the provisioning of ex-post risk
management through insurance. Insurance generally makes up, even if not fully, for someone’s hazard-
induced losses. The insurance mechanism relies on ‘risk pooling’, where the collective premium amount
from relatively less vulnerable subjects (individual/household/farm/production system) are distributed
among subjects who have already suffered through high impacts of the same hazard. Suffering here,
above an agreed upon threshold, is a prerequisite that enables the impacted subject to claim for ‘post-
suffering compensation’, generally in economic/financial terms. The process is run generally by a
business, where both profit and transaction costs are borne collectively by the insured subject.
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i PAY FIRST (as premium

A mandatory pre-requisite

RECOVER by utilizing the Get affected & suffer
amount (only if the damage through loss & damages.
occurs above the threshold) Claim payback.

CEIVE a compensatory
amount as payback
(Uncertain, if the hazard index is

below a threshold)

The following table briefly analyses a few prevailing conceptions involving insurance business:

Conceptions involving insurance | Common understanding

Perils to be covered True, however only after the sufferings of the impacted subjects

Involvement of public or private Does neither reduce or escalate sufferings of the impacted

sector subjects

Specific to particular crop/ Tailored for a particular product/season, however the threshold

production and seasonality aspect cannot be discounted

Designed/tailored for individual Does neither reduce or escalate sufferings of the impacted

(hh)/(farm) subjects

Designed/tailored for hazard- Does neither reduce or escalate sufferings of the impacted

specific areas subjects

Voluntary participation Based on people’s choice (people weigh premium burden upfront
against potential payback, if impacted above the threshold)

Compulsory participation Non-democratic approach which is not based on people’s choice

Underlying preconditions

No business would develop/offer an insurance product if projections regarding both transaction costs
and profit are not guaranteed. In a given vulnerability context, if the total projected premium pool is
estimated to cover both the potential pay out amount and the transaction cost, and yet surplus is
generated, only then a viable insurance product is offered. The anticipated size of the premium pool is
the key in determining an insurance product.

In order for the creation of a big enough premium pool, either the number of subjects subscribing to the
product (N) has to be adequate, or otherwise, per subject premium (x/p) should be sufficient to create
the desired premium pool. The more/bigger the N, the smaller can be the per subject premium.

In case of a smaller N, the x/p has to be big, which in turn becomes less attractive to the potential
subscribers. It dampens the probability of attaining a bigger premium pool.

Index-based crop insurance in Bangladesh

Damage to standing crops due to flood, drought and cyclonic storm surges is common in Bangladesh.
Theoretically insurance may be provided for standing crop(s) per unit land for a given hazard-specific
seasonality. The severity of hazard-impacts is defined by the application of a few indices, especially the
one dealing with a known threshold. For example, aman crop is often severely damaged in the
floodplains. Exposure of an aman crop field to a water level which is exceeding by, say, 50 centimeters
above the danger level of the nearest flood-severity identification point for seven consecutive days can
be defined as the agreed upon threshold for claiming for a payback.

Under such an agreed hazard definition, if the flood exposure time is only six days, then the potential
claimant cannot claim any compensation — although his production system suffers nonetheless.
Alternatively, if the inundation period is more than the agreed definition of hazard, however the water
level is only 49 centimeters above local danger level, still the claim will not stand. In both the
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circumstances, the crop production system will suffer in any case. This constitutes the biggest
uncertainty in crop insurance.

The other major practical difficulty stem from validating the extent of the hazard. In the above example
case, if the insurance-business led validation process takes time following the recession of flood water,
the claimants keep on suffering until they are paid back. Any delay in the process cause further harm to
the claimants. In case, there is market fluctuations in commaodity prices (which is often the case for the
price of rice, where the market takes into account lesser supply due to crop loss against a constant
demand for rice) or an occurrence of post-hazard inflation, the actual payout amount does not ensure an
economic ‘bounce-back’ for the household of the claimants. The insurance product is never designed
to avoid delays in pay outs, and accommodating the market signals in the pay out amounts.

National to global linkage in the business

Sometimes, a wide spread climate-induced hazard takes a shape of a disaster where many people suffer,
including the insured subjects. If a majority of the insured subjects suffer, the total projected pay out
amount may indicate a loss for the business. In the first instance, it further delays the pay out process.
Secondly, in anticipation of a loss, the business might apply the bankruptcy clause and that in turn push
the entire pay out process into complete uncertainty. While the sufferings of the insured subject continue
and the legal process involving the government continues without immediate solutions.

In a bid to avoid such complicacy, the business generally bring the business under a global insurance
process (i.e, reinsurance). They pay a premium to the international reinsurer and their business does not
require to apply for bankruptcy. However, the validation required for the reinsured business takes
further time for investigation, which cause further delays for pay out for the initial insurance business.
In this process, the post-hazard recovery process becomes painfully slow.

There is another dimension to this reinsurance business. First of all, the poor Bangladeshi farmers with
minimum contribution to the atmospheric build up of GHGs generally suffer through the crop loss and
remain food insecure. However, their cash has to be mobilized upfront as insurance premium. The
national insurance business amasses the premium pool, and pay for the global reinsurance premium to
the international reinsurance business. In this process, instead of provisioning new and additional
finance to compensate the members of poor impacted farming communities, rather money is siphoned
out from the farmers’ pocket to the international reinsurance business, through the help of the national
insurance business. The process is certainly not based on the agreed principles of the UNFCCC Process.
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From Policy to Practices: Leadership Strategies in Carbon
Trading

The global fight against climate change has become one of the most pressing issues of our time,
necessitating innovative solutions to reduce greenhouse gas emissions. Carbon trading, a
market-based approach to controlling pollution by providing economic incentives for reducing
emissions, has emerged as a key strategy. While the policies surrounding carbon trading
provide a foundational framework, effective implementation depends heavily on leadership
strategies that bridge the gap between policy and practice. This essay explores the leadership
strategies required for successful carbon trading, examining their roles in fostering compliance,
promoting innovation, and ensuring equity in environmental governance.

Understanding Carbon Trading: The Policy Framework

Carbon trading, also known as emissions trading, is a system where countries, organizations,
or industries are allocated a certain amount of carbon emissions—often referred to as carbon
credits or allowances. Those that emit less than their allowance can sell the surplus to others
who exceed their limits. The two primary types of carbon trading systems are:

1. Cap-and-Trade Systems: Governments or regulatory bodies set a cap on total emissions and
distribute or auction allowances. Organizations can trade allowances to meet their specific
needs.

2. Offset Mechanisms: These allow entities to earn credits by investing in projects that reduce
emissions, such as renewable energy or reforestation.

Although these mechanisms are governed by policies like the Kyoto Protocol and the Paris
Agreement, translating these policies into actionable practices requires strong leadership at
various levels.

Leadership Strategies in Carbon Trading
1. Visionary Leadership: Setting a Clear Direction

Leadership in carbon trading begins with a clear and compelling vision. Visionary leaders
articulate the importance of sustainable practices and the role of carbon trading in mitigating
climate change. They inspire stakeholders by framing carbon trading not just as a compliance
mechanism but as an opportunity for innovation and long-term profitability.

For example, Patagonia’s leadership has demonstrated how aligning business strategies with
environmental goals can drive both sustainability and market success. By investing in
renewable energy and offset projects, they have become pioneers in eco-friendly business
practices.

2. Collaborative Leadership: Building Partnerships

Carbon trading operates within a complex web of stakeholders, including governments,
businesses, NGOs, and communities. Collaborative leadership is essential for fostering
partnerships across these sectors. Effective leaders engage in dialogue, build trust, and create
synergies that enable smoother implementation of carbon trading policies.

For instance, the World Bank’s Partnership for Market Readiness (PMR) exemplifies
collaborative leadership by providing funding and technical assistance to countries developing
carbon pricing mechanisms. Such initiatives demonstrate the power of collective action in
scaling up carbon trading practices.
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3. Strategic Leadership: Aligning Business Goals with Policy Objectives

Strategic leaders align organizational goals with carbon trading policies, ensuring compliance
while maximizing economic benefits. This involves integrating carbon trading into broader
business strategies, such as adopting energy-efficient technologies or diversifying into low-
carbon products and services.

An excellent example of strategic leadership is seen in multinational corporations like
Microsoft. The company achieved carbon neutrality by combining internal reductions with
investments in carbon offset projects, demonstrating how strategic alignment can drive
environmental and financial performance.

4. Ethical Leadership: Ensuring Equity and Justice

One of the criticisms of carbon trading is the potential for inequity, particularly in developing
countries where offset projects may disrupt local communities. Ethical leadership focuses on
addressing these challenges by ensuring that carbon trading practices respect human rights,
promote fair distribution of benefits, and avoid exploitative practices.

Leaders in this domain must advocate for social safeguards and community engagement in
offset projects. For example, the Gold Standard certification for carbon offsets ensures that
projects deliver measurable environmental and social benefits, reflecting the importance of
ethical considerations in carbon trading.

5. Adaptive Leadership: Navigating Uncertainty

The dynamic nature of carbon markets, influenced by political, economic, and environmental
factors, demands adaptive leadership. Leaders must be flexible, proactive, and responsive to
changes, such as evolving regulatory frameworks or market fluctuations.

The European Union’s Emissions Trading System (EU ETS), one of the world’s largest carbon
markets, exemplifies adaptive leadership. The system has undergone several reforms to address
issues like oversupply of allowances, demonstrating how adaptability can enhance the
effectiveness of carbon trading.

Challenges in Leadership for Carbon Trading

Despite the importance of effective leadership, several challenges hinder the successful
implementation of carbon trading strategies:

1. Regulatory Uncertainty: Frequent changes in policies can create uncertainty, discouraging
long-term investments in carbon trading.

2. Market Volatility: Fluctuations in carbon prices can undermine the financial viability of
carbon trading.

3. Lack of Transparency: Concerns about the transparency and credibility of carbon offsets can
erode trust in the system.

4. Equity Concerns: The unequal distribution of benefits and burdens, particularly in vulnerable
communities, remains a critical issue.

Overcoming Challenges Through Leadership
To address these challenges, leaders must adopt innovative and inclusive approaches:

Strengthening Regulatory Frameworks: Leaders can advocate for stable and predictable
policies, ensuring that businesses have the confidence to invest in carbon trading.
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Enhancing Market Transparency: By supporting independent verification and robust reporting
standards, leaders can build trust in carbon trading systems.

Promoting Capacity Building: Training and education programs can empower stakeholders to
participate effectively in carbon markets.

Fostering Inclusivity: Leaders should prioritize the inclusion of marginalized communities in
decision-making processes, ensuring that carbon trading delivers equitable benefits.

The Role of Technology in Leadership Strategies

Technology plays a crucial role in enhancing leadership strategies for carbon trading. Digital
tools like blockchain can improve transparency and traceability in carbon markets, while
artificial intelligence can optimize emissions reduction strategies. Leaders who leverage these
technologies can drive more efficient and accountable carbon trading practices.

For example, IBM and Energy Blockchain Labs have developed a blockchain-based platform
for carbon asset trading in China, showcasing how technology can address issues like fraud
and inefficiency in carbon markets.

Future Directions in Leadership for Carbon Trading

As the global focus on climate action intensifies, leadership in carbon trading must evolve to
address emerging challenges and opportunities. Key future directions include:

1. Scaling Up Global Cooperation: Leaders must strengthen international collaboration to
create harmonized carbon markets that transcend national boundaries.

2. Driving Innovation: Investment in research and development can unlock new technologies
and approaches for reducing emissions.

3. Advancing Climate Justice: Leaders must ensure that carbon trading contributes to broader
goals of social and environmental justice, particularly in vulnerable regions.

4. Integrating Nature-Based Solutions: Expanding investments in reforestation, wetland
restoration, and other nature-based solutions can enhance the effectiveness of carbon trading.

Conclusion

From policy to practice, effective leadership is the cornerstone of successful carbon trading.
Visionary, collaborative, strategic, ethical, and adaptive leadership strategies are essential for
translating the theoretical benefits of carbon trading into tangible outcomes. While challenges
persist, leaders who embrace innovation, inclusivity, and resilience can drive meaningful
progress in the fight against climate change. By bridging the gap between policy frameworks
and real-world practices, they can ensure that carbon trading becomes a powerful tool for
achieving a sustainable and equitable future.
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