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Predicted risk of heavy rainfall and flooding in Pakistan's premontane
plains

CHANG Ming', ZHOU Kangchi', CHEN Liang', YU Bo', ZHAO Xiaoping’, SU Fenghuan’, ZHU Xisong'

1. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu 610059, China
2. POWERCHINA Chengdu Engineering Co., Ltd., Chengdu 610031, China
3. Institute of Mountain Hazards and Environment, CAS, Chengdu 610213, China

Abstract With the frequent occurrence of extreme rainfall events around the world in recent years, the floods caused by them seriously
threaten the safety of human life and property. Due to the abundant rainfall, undulating terrain, and good runoff conditions in mountainous
areas. After rain, the flood flow of rivers rises sharply. Serious floods often form in the plains in front of mountains where human
activities are frequent. To reduce the impact of floods on the human living environment, it is urgent to research the risk of heavy rainfall
floods in the plains in front of mountains. This research will provide scientific guidance for flood prevention and mitigation. In this paper,
the Piedmont area in northwestern Balochistan, severely affected by the 2022 floods in Pakistan, is taken as the study area. Two factors
were selected as the flood indicators: substrate and climate. The weights of hierarchical analysis and mean squared difference decision
method is assigned using the combination of weighting rules. The risk of the study area is calculated by combining the flood hazard
resistance of different surface types, infrastructure, and economic development levels. The results show that the flood inundation
prediction based on the combined weighting rule is consistent with reality. The predicted inundation area encompasses 90.31% of the
actual inundated area. The results indicate that areas of very high risk are primarily located in regions with abundant farmland, low
topography, and weak flood resistance. In these areas, floodwaters tend to accumulate. The study demonstrates that this inundation model
can accurately predict flood inundation areas. The evaluation results can guide disaster prevention and mitigation efforts in the study area
and similar regions along the "Belt and Road" to reduce the risk of flooding.

Keywords piedmont; Pakistan; floods disaster risk; degree of inundation; risk resilience
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