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Abstract

Compound event research has gained a lot of momentum over the past few years. Tradi-
tionally risk assessment studies used to consider only one climatic driver/ process at a time.
However, it was then recognised that it is the combination of multiple drivers and their
statistical dependencies that lead to aggravated, non-linear impacts. The present study in-
vestigated and quantified how the preconditioning of precipitation extremes (P) by existing
soil moisture (SM) anomalies can lead to significant flood risk. A novel event coincidence
analysis (ECA) was employed to investigate the coupling nature between SM & P event
series. Statistical significance tests were conducted to ensure that the observed results are
not due to randomness. The datasets used include GLDAS-2.2 CLSM model products for
soil moisture and GPM IMERG V06 for gridded rainfall data. The overarching goal of the
research was to identify hotspots for SM-P coupling over India and its emerging changing
pattern over the period 2004 to 2020. In addition, the widely proposed hypothesis that higher
SM anomalies can trigger P extremes over transitional zones was also investigated. The high
precursor coincidence rates (more than 60%) obtained for traditionally flash flood-prone ar-
eas in India point to our approach’s robustness. The values obtained for trigger coincidence
rates gives vital insights to the multi-annual forecasting problem of flash floods over India.
The seasonal variations in precursor and trigger coincidence rates are a perfect match to the
ones expected due to changing atmospheric circulation patterns. The changes in locations of
hotspots over time are further investigated with special consideration to changes in LULC
and other anthropogenic forcings.
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