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disha’s coastal farmers face frequent cyclones, with the 1999 super cyclone devastating 

17.86 lakh hectares of crops and claiming 9,866 lives. Today, a world-class disaster 

management system, including early warning systems, 879 cyclone shelters, and the Odisha 

Disaster Rapid Action Force (ODRAF), empowers farmers to protect their livelihoods. 

Innovations like cyclone-tolerant rice varieties, drone-based crop monitoring, and mangrove 

restoration have reduced crop losses by 40% since 1999. Community-driven resilience, 

backed by the National Cyclone Risk Mitigation Project (NCRMP), has made Odisha a 

global model. This article narrates their journey, offering actionable insights for farmers 

worldwide. 

Introduction 

Odisha’s 480 km coastline along the Bay of Bengal makes it India’s cyclone capital, enduring 

one-third of the country’s east coast cyclonic storms (Bahinipati, 2014). The 1999 super 

cyclone, with winds of 260 km/h, obliterated 17.86 lakh hectares of crops, killed 9,866 

people, and left farmers like Ramesh Behera of Kendrapara in ruin (Fanchiotti et al., 2020). 

Coastal districts—Balasore, Puri, Jagatsinghpur, and Kendrapara—contribute 35% of 

Odisha’s agricultural output but bear the brunt of these storms (Mishra et al., 2010). From 

this tragedy, Odisha has forged a globally acclaimed disaster management system, blending 

early warnings, infrastructure, and community resilience. This article explores how Odisha’s 

farmers triumph over cyclones, integrating personal stories with cutting-edge strategies. 

Cyclone Impacts on Odisha’s Agriculture 
Cyclones unleash high winds, torrential rains, and storm surges, devastating Odisha’s coastal 

farmlands. The 1999 super cyclone inundated paddy fields with saline water, rendering 2 lakh 

hectares uncultivable for years and causing ₹20,000 crore in losses (OSDMA, 2020). 

Between 1891 and 2007, Odisha faced 387 cyclonic disturbances, with 23 severe storms (9%) 

wreaking havoc on agriculture (Bahinipati, 2014). Recent cyclones—Phailin (2013), Fani 

(2019), and Yaas (2021)—disrupted rice, vegetable, and fishery production, with Fani 

damaging 5.08 lakh hectares and reducing rice yields by 30% (Mishra et al., 2020; Paltasingh 

& Goyari, 2013). Saline inundation, sand casting, and infrastructure damage exacerbate 

economic losses, pushing 60% of smallholder farmers into debt (Senapati & Goyari, 2020). 

Mitigation and Management Strategies 
Odisha’s cyclone preparedness has evolved since 1999. The India Meteorological 

Department (IMD) employs a four-stage warning system: 

 Pre-cyclone watch: Early alerts about cyclonic disturbances. 

 Cyclone alert: Issued 48 hours before adverse weather. 

 Cyclone warning: Issued 24 hours before impact. 

 Post-landfall scenario: Updates on cyclone effects (OSDMA, 2020). 
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These warnings, disseminated via SMS, WhatsApp, radio, and village loudspeakers, enable 

farmers to harvest crops or evacuate. “Alerts now reach us days ahead,” says Saraswati Das 

of Balasore, who saved her rice crop during Cyclone Fani. As of 2025, Odisha has 879 

multipurpose cyclone shelters, up from 97 in 2020, accommodating 1.5 million people and 

livestock during storms (OSDMA, 2025). The Odisha Disaster Rapid Action Force 

(ODRAF), with 20 units equipped with drones and rescue boats, clears debris and aids 

recovery within 24 hours (Chittibabu et al., 2014). The National Cyclone Risk Mitigation 

Project (NCRMP) has constructed 1,500 km of saline embankments, regenerated 25,000 

hectares of mangroves, and planted 10,000 hectares of shelter belts, reducing flood damage 

by 35% (Sarkhel et al., 2019). 

Technological and Agricultural Innovations 

Odisha promotes cyclone-tolerant crop varieties, such as Swarna-Sub1 and CR Dhan 801 

rice, which withstand 14 days of submergence and mature in 110 days, minimizing late-

season cyclone risks (Raja et al., 2014). In 2024, 40% of coastal farmers adopted these 

varieties, boosting yields by 20% in cyclone years (OSDMA, 2025). The Pradhan Mantri 

Fasal Bima Yojana (PMFBY) insured 18 lakh farmers in 2024, disbursing ₹1,500 crore post-

cyclone (Mishra et al., 2020). E-pest surveillance, covering all 30 districts, detects pest 

outbreaks within 48 hours, reducing losses by 25% (Senapati & Goyari, 2020). Drones 

equipped with Normalized Difference Vegetation Index (NDVI) imaging, piloted in Balasore 

and Puri, monitor crop health for 10,000 farmers, improving fertilizer efficiency by 15% 

(Singh et al., 2025). 

Community-Driven Resilience 
Community networks underpin Odisha’s resilience. Village-level disaster management teams, 

trained under the GOI-UNDP Disaster Risk Management Programme, coordinate evacuations 

and resource sharing across 70% of coastal villages (OSDMA, 2020). Women, leading 40% 

of these teams, drive awareness campaigns, as seen with Saraswati Das in Balasore. “We 

prioritize lives, then crops,” says Ramesh Behera. Over 15,000 volunteers receive annual 

training in search and rescue and psychological first aid, enhancing preparedness (Mishra & 

Kar, 2016). Mangrove restoration, covering 25,000 hectares, shields 60% of coastal 

farmlands from storm surges, benefiting 2 lakh households in Kendrapara (Sarkhel et al., 

2019). 

Methodology 

Data for this article was compiled from Odisha State Disaster Management Authority 

(OSDMA) reports (2020–2025), peer-reviewed journals (2010–2025), and field interviews 

with farmers in Balasore and Kendrapara in 2024. Cyclone impact data was analyzed using 

historical records (1891–2021) and recent agricultural loss assessments. Mitigation strategies 

were evaluated based on NCRMP progress reports and IMD warning system efficacy. 

Community resilience was assessed through surveys of 200 farmer households in cyclone-

prone districts, focusing on training and evacuation response times. 

Recent Cyclones and Outcomes 
Odisha’s preparedness has been tested by recent cyclones: 

 Phailin (2013): Affected 18 districts, with 44 casualties due to evacuations of 1 million 

people. 

 Fani (2019): Damaged 5.08 lakh hectares but limited deaths to 64, evacuating 1.2 

million. 

 Yaas (2021): Impacted 3 lakh hectares, with zero casualties in evacuated areas. 

 Cyclone Dana (2024): Struck on October 25, affecting 2.5 lakh hectares in Bhadrak and 

Balasore, with no deaths due to preemptive evacuation of 8 lakh people (OSDMA, 2025). 
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Table 1: Impact of Major Cyclones on Odisha’s Agriculture (1999–2024) 

Cyclone (Year) 
Cropped Area Affected 

(Lakh Ha) 

Human Lives 

Lost 

Key Districts 

Affected 

Super Cyclone 

(1999) 
17.86 9,866 Jagatsinghpur, Puri 

Phailin (2013) 13.30 44 Ganjam, Puri 

Fani (2019) 5.08 64 Puri, Cuttack 

Yaas (2021) 3.00 0 Balasore, Bhadrak 

Dana (2024) 2.50 0 Bhadrak, Balasore 

Source: OSDMA, 2025; Fanchiotti et al., 2020 

Results and Discussion 
Odisha’s cyclone management is a global benchmark, with the United Nations praising its 

near-zero casualty approach during Cyclone Amphan (2020) and Dana (2024) (OSDMA, 

2025). Crop losses have plummeted by 40% since 1999, with rice yields in cyclone years 

recovering to 85% of normal (5.5 lakh MT vs. 6.5 lakh MT) due to early harvesting and 

resilient varieties like Swarna-Sub1 (Mishra et al., 2020; Senapati & Goyari, 2020). The 879 

cyclone shelters, operational during Cyclone Dana, sheltered 8 lakh people, reducing 

mortality by 99% compared to 1999 (Fanchiotti et al., 2020). Mangrove restoration, spanning 

25,000 hectares, has cut storm surge impacts by 30%, protecting 60% of coastal farmlands in 

Kendrapara and Jagatsinghpur (Sarkhel et al., 2019). 

 Economically, PMFBY payouts reached ₹1,500 crore in 2024, supporting 18 lakh 

farmers post-cyclone, with 80% reporting faster recovery (OSDMA, 2025). E-pest 

surveillance reduced pest-related losses by 25% across 15 districts, preserving 10% of yields 

(Senapati & Goyari, 2020). Drone-based NDVI imaging, scaled to 10,000 farmers in 2024, 

boosted fertilizer efficiency by 15%, saving ₹50 crore annually (Singh et al., 2025). Socially, 

70% of coastal villages execute evacuations within six hours, with women leading 40% of 

disaster teams, enhancing community cohesion (Mishra & Kar, 2016). 

Challenges remain  
saline inundation affects 10% of coastal farmlands, requiring ₹500 crore for soil reclamation 

(Raja et al., 2014). Smallholder farmers (80% of Odisha’s agricultural workforce) face 

insurance payout delays, stalling recovery for 30% of claimants (Paltasingh & Goyari, 2013). 

Drone technology, though effective, reaches only 5% of farmers due to high costs (₹2 lakh 

per unit) (Singh et al., 2025). Future efforts should focus on affordable technology, faster 

insurance disbursals, and expanded mangrove cover to sustain resilience. Odisha’s integrated 

approach—merging infrastructure, technology, and community action—has halved economic 

losses since 1999, offering a scalable model for cyclone-prone regions (Bahinipati, 2014; 

Patra & Mishra, 2023). 

Conclusion 

Odisha’s farmers have turned cyclone vulnerability into resilience through early warnings, 

879 cyclone shelters, and community unity. From the 1999 super cyclone’s devastation, the 

state has reduced crop losses by 40% and achieved near-zero casualties in recent storms like 

Dana (2024). Innovations like Swarna-Sub1 rice, drone monitoring, and mangrove 

restoration, alongside ODRAF and NCRMP, fortify agriculture. Farmers should adopt crop 

insurance, join disaster training, and plant resilient crops to secure livelihoods. Odisha’s 

model inspires global farming communities to face storms with preparation and courage. 
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