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Abstract. Weather index insurance is an innovative tool in risk transfer for disasters induced by natural hazards. This paper 

proposes a methodology that uses machine learning algorithms for the identification of extreme flood and drought events aimed 

at reducing the basis risk connected to this kind of insurance mechanism. The model types selected for this study were the neural 

network and the support vector machine, vastly adopted for classification problems, which were built exploring thousands of 

5 possible configurations based on the combination of different model parameters. The models were developed and tested in 

the Dominican Republic context, based on data from multiple sources covering a time period between 2000 and 2019. Using 

rainfall and soil moisture data, the machine learning algorithms provided a strong improvement when compared to logistic 

regression models, used as a baseline for both hazards. Furthermore, increasing the number of information provided during the 

training of the models proved to be beneficial to the performances, increasing their classification accuracy and confirming the 

1 0 ability of these algorithms to exploit big data and their potential for application within index insurance products. 

1 Introduction 

Changes in frequency and severity of extreme weather and climate events have been observed since 1950, including an increase 

in the number of heavy precipitation events in some land areas and a significant decrease of rainfall in other regions (Field et al., 

15 2014). Impacts from recent weather-related extremes, such as floods and droughts, have revealed a significant vulnerability of 

many human systems to climate-related hazards (Visser et al., 2014). In recent decades, extreme weather events have caused 

widespread economic and social damages all over the world (Kron et al., 2019). According to Hoeppe (2016), over the period 

from 1980 to 2014, extreme weather events have caused losses of around US$ 3.3 billion, with floods accounting for 32% of 

the losses and drought for 17%. Extreme weather events have devastating effects on people's lives as well. The International 

20 Disasters Database EMDAT (CRED, 2019) reports that, over the period from 1980 to 2019, extreme weather caused the death 

of 1.15 million people, with droughts being the disaster responsible for the highest number of deaths ( around 50% of fatalities 

due to climate extremes), followed by storms (34%) and floods (16%). 
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