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INTRODUCTION  
Agriculture and climate change are closely connected, each 
significantly impacting the other. Variation in rainfall and 
temperature are two ways climate change influences agriculture. 
These changes can lead to reduced crop yields, increased risks of 
crop failures, and long-term declines in agricultural productivity. 
This relationship is complex and varies across different 
agricultural systems and regions. For instance, climate change 
directly and indirectly affects agriculture in sub-Saharan Africa, 
influencing both crop productivity and land use. Additionally, 
greenhouse gas emissions from farming practices such as 
fertilizer application and deforestation help drive climate 
change. To enhance resilience and sustainability in agricultural 
systems, integrated strategies for adaptation and mitigation, like 
climate-smart agriculture, are essential, given the reciprocal 
nature of this relationship (Abebaw, 2025). By 2030, Sustainable 
Development Goal 2 (SDG 2), "Zero Hunger," aims to eradicate 
hunger, attain food security, enhance nutrition, and advance 
sustainable agriculture. Since achieving food security requires 
addressing poverty, health, education, gender equality, climate 
change, and sustainable resource management, this target is 
linked to other SDGs (Thapa, 2021). SDG 2 has five goals, such 
as eliminating hunger and malnutrition, increasing small-scale 
farmers' productivity by twofold, and ensuring resilient and 
sustainable food production systems (Lipper et al., 2020). SDG 
2 has shown inconsistent progress and faces many obstacles. 

While some nations have improved agricultural productivity and 
reduced hunger, others still face enduring inequality and 
resource limitations (Pájaro et al., 2022). A major obstacle to 
reaching SDG 2 is the current state of the global food system, 
which is neither sustainable nor healthful. Effective progress is 
further hampered by the "Missing Middle" between food 
production and consumption, as well as between global 
objectives and local execution. To systematically accomplish the 
many goals of SDG 2, policies and investments must take these 
trade-offs and synergies into account as described in Fig. 1 
(Veldhuizen et al., 2020). 
Increased Frequency and Intensity of Floods 
Increased atmospheric moisture brought on by climate change 
increases the amount of rainfall that occurs during the monsoon 
season. As a result, extreme precipitation events become more 
frequent and stronger, which exacerbates severe flooding. Over 
the past few decades, there has been a recorded increase in the 
frequency and intensity of heavy rainfall events, which has 
resulted in catastrophic flooding across South Asia. It is 
anticipated that this pattern will continue, increasing the risk of 
flooding. There are notable increases in the daily-scale 
variability of precipitation during the South Asian monsoon. 
Extreme regional floods may result from both more frequent dry 
spells and more intense wet spells (Fiaz et al., 2025). Details of 
the agricultural areas affected by flooding are presented in Table 
1.

Table 1: Agricultural areas affected by floods 
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Region Impact Details References 
Pakistan (Khyber-
Pakhtunkhwa 
province) 

Severe Floods from 2010 to 2018 have significantly impacted rural 
mountainous agriculture, particularly in the Malakand 
division, leading to loss of livelihood, economic 
degradation, and increased poverty 

(Khayyam & Munir, 2022) 

Burkina Faso Persistent Flooding in 2009 had long-lasting effects on agricultural 
production, affecting multiple seasons 

(Dossa et al., 2023) 

China (Yangtze 
River) 

Increasing Agricultural floods have increased in frequency and area 
over the past 50 years, particularly affecting the middle and 
lower reaches of the Yangtze River 

(Wu et al., 2019) 

India (Bihar and 
Assam) 

Severe Recurrent monsoon floods severely impact agricultural 
land, with significant crop losses and economic hardship 
for farmers 

(Kumar et al., 2023) 

Mozambique 
(Sofala Province) 

Severe Cyclone Idai in 2018/2019 caused extensive flooding, 
severely impacting maize and rice crops 

(Bofana et al., 2022) 

Ghana (Sudan 
Savannah 
agroecological 
zone) 

Annual Recurrent annual floods lead to food insecurity and force 
farmers to adapt through alternative livelihoods 

(Baeribameng Yiran et al., 
2022) 

USA (Midwest 
and Northeast) 

Persistent The Midwest experiences significant agricultural damage 
from floods, while the Northeast is vulnerable to increased 
precipitation and flooding affecting fruit and vegetable 
growers 

(Delaney, 2023) 

Iran (Golestan 
Province) 

Significant Floods affect major crops like wheat, rice, barley, and 
rapeseed, with substantial crop-specific damage 

(Parvar & Salmanmahiny, 
2025) 

Vietnam (Vu Gia-
Thu Bon basin) 

High risk Annual average risk of flood damage to agricultural 
production is significant, with indirect and intangible risks 
accounting for a large portion 

(Nga et al., 2018) 

Turkey (Berdan 
Plain) 

Severe Flood events in the Berdan Plain result in significant 
agricultural land flooding, impacting crop production 

(Güvel et al., 2022) 

UK (Lincolnshire) Long term Coastal flooding leads to long-term soil salinity issues, 
affecting agricultural productivity 

(Gould et al., 2020) 

Croatia (Northern 
Pannonian region) 

Frequent Floods frequently impact agricultural fields, particularly 
during the plant germination phase 

(Senko et al., 2022) 

Iowa, USA High risk Frequent flooding events cause substantial economic 
losses, particularly affecting corn, soybean, and alfalfa 
crops 

(Yildirim & Demir, 2022) 

Factors Contributing to Increased Flooding 
Sea Surface Temperature (SST) Variations 
Rainfall distribution and monsoon intensity are impacted by 
variations in the South Atlantic Ocean sea surface temperature 
(SASST). Increased frequency of Arabian Sea cyclones, which 
can interfere with moisture transfer to the Indian landmass and 
impact monsoon strength and floods, is associated with rising 
SASST (Hari et al., 2021). 
Anthropogenic Aerosols 
Rainfall patterns are significantly altered by aerosols. More 
intense weather and flooding result from increased aerosol 
loading, especially from local sources, which lowers wet-event 
frequency and increases dry-event frequency (Singh et al., 2019). 
Greenhouse Gas Emissions 
One of the main causes of climate change is the increase in 
greenhouse gas emissions, which raises SST and atmospheric 

moisture, intensifying monsoon rainfall and flooding (Fiaz et al., 
2025). 
Regional Impacts and Vulnerabilities 
Because of their geographic location and dependence on 
important river systems like the Ganges, Brahmaputra, and 
Meghna, Bangladesh, India, and Pakistan are especially 
susceptible to rising flooding. According to future forecasts, 
rising temperatures will make floods more likely, which will 
have an impact on infrastructure, public health, and agriculture 
(Mirza, 2011). Urban flooding is made worse by growing 
impermeable surfaces and rapid urbanization. Due to heavy 
precipitation, riverine floods, and sea level rise, cities like 
Kolkata are at serious risk of flooding (Manandhar et al., 2023). 
Afghanistan and Nigeria are also affected by floods every year. 
Current Strategies to Enhance Flood Resilience in 
Agriculture 
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To lessen the detrimental effects of flooding brought on by 
climate change, agricultural systems are depending more and 
more on integrated resilience strategies. A key strategy that 
encourages methods capable of maintaining productivity, 
adjusting to climatic fluctuation, and lowering greenhouse gas 
emissions is climate-smart agriculture, or CSA. Improved water 
conservation techniques that increase infiltration and lower 
runoff, strategic crop diversification to incorporate climate-
resilient species, and sustainable intensification to increase soil 
fertility and optimize resource usage are important CSA 
components. Carbon sequestration, biodiversity, and ecological 
stability are further supported by agroforestry and improved 
livestock management (Akinsemolu et al., 2024). Creating crop 
types that can withstand flooding is a crucial adaptation tactic in 
areas where protracted flooding interferes with seasonal food 
supply. Submergence-tolerant rice cultivars like Swarna-Sub1, 
which sustain yields under transient flooding circumstances, are 
significant developments (Dar et al., 2013). The introduction of 
cultivars that can maintain development under anaerobic stress 
while maintaining desired agronomic features is still being 
accelerated by modern breeding and molecular biotechnology 
(Mano & Nakazono, 2021). Engineering solutions are also very 
important. Water management and flood mitigation are 
supported by resilient irrigation and drainage systems, such as 
dual-purpose rainwater collection networks (Mugume et al., 
2017). Integrated solutions that combine drainage upgrades with 
irrigation improve overall water use efficiency and reduce 
secondary soil problems like salinity (Adhikari et al., 2009). 
Concurrently, farm-level adaptation prioritizes the use of 
geospatial technology and climatic information services for risk 
assessment and early warning alerts (Goswami et al., 2024). 
Timely decision-making during flood disasters is also 
increasingly supported by digital technologies like data-driven 
forecasting and Internet-of-things monitoring systems 
(Karthiyayini et al., 2025). 
 

 
Figure 1. Conceptual framework linking agriculture and 
nutrition for achieving SDG-2 under climate change and flood 
resilience challenges.  

Governance and Community-Level Actions Toward SDG 2 
CSA-aligned policies are essential for hastening the transition to 
zero hunger. Farmers are encouraged to adopt climate-resilient 
practices and technologies through government support through 
incentive schemes (Lipper et al., 2014). Comprehensive flood-
risk planning combined with agricultural growth enhances 
advisory services and fortifies national resilience frameworks 
(Kenyon et al., 2008). Sustainable land and water usage is 
facilitated by conservation agriculture and diverse agro-
ecosystems, such as crop-livestock or rice-fish systems (Ndjadi 
et al., 2021). Furthermore, improved financial accessibility and 
multi-stakeholder cooperation guarantee that innovations are 
distributed fairly to farming communities (Sanjeevi et al., 2025). 

CONCLUSION 
Climate change-driven flooding continues to threaten rural 
communities, agricultural productivity, and progress toward 
achieving Sustainable Development Goal 2: Zero Hunger. 
Creating resilient food systems requires strong governance, 
active community participation, innovative technology, and 
consistent policy support. Adaptation works best when global 
strategies align with local knowledge, allowing institutions at all 
levels to coordinate disaster response and climate planning 
effectively. In flood-vulnerable regions, collaboration among 
government agencies is crucial for improving services and 
strengthening long-term resilience. Community involvement 
plays a key role in designing solutions that people trust and can 
adopt. When local expertise is acknowledged and residents are 
empowered to lead preparedness efforts, adaptation strategies 
become more inclusive and effective. Educational programs, 
especially those targeting youth, help build awareness and 
encourage future generations to engage in resilience planning. 
New technologies also offer valuable tools for safeguarding 
agriculture. Remote sensing, IoT-based field monitoring, and 
predictive models support better decision-making and faster 
responses to flood risks. Continued interdisciplinary research 
that integrates environmental science, agriculture, and social 
development is needed to advance climate-smart innovation. 
Policy frameworks must evolve to provide financial assistance, 
subsidies, and guidance that enable farmers to transition toward 
more resilient practices. International collaboration and shared 
learning will remain vital for protecting food systems. 
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