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Extreme Weather Events

➢ 80% impact of climate change through water– 
floods/droughts

➢ High impact on coastal areas

➢ Not just threats, but threat multipliers

➢ 4-10 fold increase in high tide flooding in coastal regions 

➢ Forecasts predict a 17-35% rise in flood and rainfall 
intensity by 2050

➢ An anticipated increase of 4.5 million deaths attributed to 
climate-related factors by 2050

➢ Strong nexus between water, climate change and disasters



Extreme weather & Leptospirosis

Disease incidence in 2020

➢ Water-associated zoonotic disease is 
prevalent in tropical and low-income 
countries

➢ Estimated global loss of 2.9 million 
Disability Adjusted Life Years  (DALYs) 
annually



Extreme weather & Leptospirosis

Vembanad Lake: 
• Low-lying, vulnerable to sea-level rise, and 

supports the livelihood of a million people across 
central Kerala

• Freshwater discharge from 10 rivers, ~40% of    
Kerala's drainage area

• High faecal contamination of ground and surface 
water with associated disease burden

Possible translation of science to action 
• High literacy rate, public awareness, human 

development index and medical facilities in the 
area



Extreme weather & Leptospirosis

➢Annual infection rate - 14.77 cases per 100,000 people exposed to floodwater - 
Leptospirosis Epidemiology Reference Group (LERG) 
➢  The infection rate during the 2018 Kerala floods was 641 cases

➢Rain near Vembanad was 30% more in 
September, October, and November from 2006 
to 2021

➢Rainfall in August 2018 was 53% higher

➢50% of cases occur during the rainy season (June to 
September) 
➢ In September 2018, cases were seven times higher 

than in August (50% of the total in that year)
➢Strong positive correlation between leptospirosis and 

rainfall (r=0.73, p<0.05)



Extreme weather & Leptospira

Leptospira abundance:

➢ Rainy season: 4.62 x 105 (Log10 
5.67) to 3.98 x 107 (Log10 7.60) 
gene copies ml-1

➢ Dry season: 4.28 x 106 (Log10 
6.63) to 1.53 x 108 (Log10 8.18) 
gene copies ml-1



Leptospira and leptospirosis



Land use pattern 

Significant spatial expansion (150%) in the 
built-up area near Vembanad (Alappuzha, 
Ernakulam and Kottayam), from 1975 to 2020

➢ Changes in the built-up area of three districts surrounding 
Vembanad Lake from 1975 to 2020 (A)

➢ Comparison using remote sensing data (B)

Source: Human Settlement Layer dataset (1990-2020) from the 
Joint Research Centre (JRC) of the European Space Agency (ESA)



Way forward

Effective public health interventions for leptospirosis control rely on Earth 
observation technologies integrated with molecular surveillance of 
environmental pathogens, robust disease databases, and predictive modelling, 
underscoring the need for interdisciplinary collaboration to anticipate and 
mitigate climate-driven health threats

Oceanographers, microbiologists, 
modelers,  epidemiologists, and 
remote sensing scientists must work 
together



THANK YOU
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Wellcome Trust – WADIM (2023)
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