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o Rising temperatures are exacerbating extreme precipitation and runoff, altering flood wave characteristics across globe 

(Apurv et al., 2015).

o Population exposure and socio-economic flood impacts are increasing, requiring informed decision making for effective 

planning (Singh and Dhanya 2024).

o People in areas with >2m inundation are most prone to displacement. Whereas, agriculture and urban inundations 

causes major economic losses to the region (Custer and Nishijima 2015). 

o Shifts in flood wave characteristics is ongoing challenge for flood preparedness and response by relief agencies.

Conclusion

o Annual temperature anomalies have sharply increased, leading to ~35% more annual 

precipitation.

o Extreme precipitation has significantly altered flood wave characteristics—raising peak 

flows, duration, and frequency during both pre-monsoon and monsoon.

o Flood peaks could be reduced by ~5300 to ~12,000 m³/s if warming is limited to 2°C or 

1.5°C (vs. 3°C scenario).

o ~15% increase in exposure due to climate change (assuming stationary population). 

Multi-fold rise in exposure when combined with population growth (worst-case).

o Displacement risk and GDP disruptions from inundated agriculture and urban areas rise 

sharply under 3°C and SSP585 scenarios.

o Pre-monsoon peak flows at Dhubri rise by 18% (EF) and 35% (FF), 

higher than monsoon increases (10% and 16%).

o Flood duration increases significantly, with the longest trend at 0.31 

days/year; flood waves rise by 0.03/year.

o Time to peak nearly doubles from 7 days (baseline) to 13 days (EF and 

FF).

Study Area

Figure-2; peak flow changes at prominent cities; ; and corresponding 

return period for various time slices at Dhubri under SSP585.

Table-1; Variability in population exposure under varying population and climate scenarios
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Figure-3; Change in flood wave characteristics at prominent cities under 

SSP585

Climate Change →

Population G
row

th →

Early Future (2021-2050) Far Future (2071-2100)
Base SSP1 SSP2 SSP3 SSP5 Base SSP1 SSP2 SSP3 SSP5

Base 11.28 11.13 11.38 11.75 12.10 - 12.02 12.25 12.40 12.86
SSP1 15.78 15.54 15.94 16.53 17.10 11.13 12.08 12.33 12.51 13.09
SSP2 18.06 17.78 18.22 18.84 19.47 16.23 17.47 17.84 18.10 18.90
SSP3 20.89 20.57 21.05 21.72 22.40 27.59 29.36 30.00 30.44 31.66
SSP5 15.75 15.51 15.91 16.49 17.07 11.09 12.04 12.29 12.47 13.05

Notes* - 1. Values are represented in Millions; 2. Values in Bold shows high emission and high population scenarios

o Population exposure rises by 0.96 million (+8.5%) under SSP245 and 

1.6 million (+14%) under SSP585.

o Flood extent decreases under SSP126 but increases under SSP370 

and SSP585; agriculture flooded by +12%, built-up areas by +34%.

Figure-4; Socio-economic impacts over the catchment under 

SSP585
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Figure-4; Changes in Precipitation and Runoff extremes under SSP585 
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