
Urban geo-thermodynamics mechanism of surface warming for thermal risk assessment in the 

Haldia urban-industrial region: A mathematical integrated approach for sustainable urban heat 

resilience

*1 Bikash Das, 2 Dr. Janki Prasad 

1,2 Department of Geography, Faculty of Earth Science, Indira Gandhi National Tribal University, Amarkantak, Madhya 

Pradesh, 48487, India
1 Contact: Gmail- ressch.bikash.das@igntu.ac.in (*Corresponding author) 
1 ORCID ID: https://orcid.org/0009-0004-8767-7643
2 Contact: Gmail- janki.prasad@igntu.ac.in
2 ORCID ID: https://orcid.org/0009-0003-8682-4405

1. Mills, G., Stewart, I. D., and Niyogi, D. 2022. The origins of modern urban
climate science: reflections on ‘A numerical model of the urban heat island’.
Progress in Physical Geography: Earth and Environment, 46(4), 649-656.
https://doi.org/10.1177/030913332211072122.

2. Xu, J., Liang, S., He, T., Ma, H., Zhang, Y., Zhang, G., and Liang, H. 2023.
Variability and trends in land surface longwave radiation fluxes from six satellite
and reanalysis products. International Journal of Digital Earth, 16(1), 2912-2940.
https://doi.org/10.1080/17538947.2024.2316434

Built-up expansion increased UTI and UHRE. Vegetation loss reduced UCP,
limiting latent heat exchange. Strong LST–NDVI correlation confirms
anthropogenic control of thermal flux. Heat “absorb → store → dissipate” to
show thermal flow in urban impervious structure. The proposed
mathematical-thermodynamic model effectively quantifies urban heat
behavior. Supports policy tools for sustainable energy-efficient urban
planning globally.
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