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Indian Weather Risk Management
A derivatives based framework. 

India experiences extreme weather events almost everyday [1].
And with Securities and Exchange Board of India making weather-based derivatives legal tender on the 1st of March 2024 [2], I got to working. 



Monsoon/Winter CDD/HDD based Temperature Options Contracts Priced (Energy Sector)

2024-03-05 to 2024-08-20 2024-10-05 to 2025-02-20

Base temperature values calculated by taking 30D rolling 
correlations between energy consumption and temperature, 1 

standard deviation away from average temperature.

Winter Months: 11, 12, 1 and 2Monsoon Months: 3, 4, 5, 6, 7, 8, 9, and 10



Yearlong/Monthly Rainfall based Swaps (Agriculture Sector)

Telangana state land use/land cover distribution for agriculture land types.

Base rainfall values to price periodic payments for swaps. Also could be used to price Excess Rainfall or Deficit 
Rainfall options.
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Study Limitations
Study is limited in compute. Forecasting rainfall and even more complex weather phenomenon such as fog or cyclones, requires numerical weather prediction models, or more complex graphical 
global embedding based models. Study is also hugely impacted by the lack of structured and complete data releases, if released at all. Some of the better quality data is paid and inaccessible. 
Access to more fine grain agricultural produce data, or commodity exchange rates at exchanges such as NCDEX could be used to further refine the base temperature and base rainfall values.

Yearlong/Monthly Renewable Energy Swaps (Energy Sector)
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Delivered a model that surpasses NESDIS-retrieved Wv, with the Wv values from the proposed models exhibiting lower error rates compared to UCAR's in the lower 
atmosphere, and demonstrating similar performance to UCAR's in the middle and upper troposphere. The proposed model can retrieve the Wv solely from C2 data 
and does not require any external meteorological data.

 
Water vapor is one of the key components for models built to forecast rainfall accurately, in-turn needed to price potential derivatives based on rainfall for the 
agricultural sector.

Developed a model that integrates multiple spatial parameters and domain knowledge-driven thresholds to reveal a remarkable 107.96% increase in peri-urban 
regions around Hyderabad between 2013 and 2020. Important to underscore that the proposed model holds relevance for developing countries, where the timely 
availability and accuracy of socio-economic data pose notable challenges for peri-urban classification.

 
Urbanity estimation and forecasting studies are important to properly price potential derivatives based on current and future, temperature and urban heating effects 
for energy markets.

My prior work in Indian weather thermodynamic profile estimation and urbanity forecasting. 
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