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Observational Evidence of the Disparity Between Global Drought
Hazard and Public Awareness
Murtaza Ahmad Dar, Jonghun Kam

Division of Environmental Science and Engineering, Pohang University of Science and Technology (POSTECH)

Drought is a natural hazard with profound impacts on ecosystems and human societies globally. To improve drought
mitigation strategies, a comprehensive understanding of global drought awareness is essential. This study examines the

relationship between drought events and public awareness through the analysis of large—scale social monitoring data.
By integrating meteorological data, passive social monitoring via Google Trends, and advanced statistical methods, we

investigate the multi—dimensions of droughts from 2010 to 2021, including the characterization of historical drought

events (e.g., intensity and duration) and the evolution of public awareness. Our findings indicate significant peaks in

global drought events, notably in 2015 -2016 and 2019 — 2020, which correspond with a significant increase in public
awareness beginning in 2015. However, the recent decade has shown no substantial change in the global drought hazard.
Additionally, we observe that long—lasting droughts significantly enhance awareness at both local and global levels,

while high gross domestic product is associated with heightened awareness at the remote level. This study provides
observational evidence of global disparities in drought awareness, emphasizing the pivotal role of European nations in

promoting global awareness of drought hazards.

Key words: Drought Hazard, Drought Awareness, Drought Characteristics
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Physics—informed AI modeling to assess the hydroclimatic extremes
over the Pakistan in a Changing Climate
Hassan Raza, JonghunKam

Division of Environmental Science and Engineering, Pohang University of Science and Technology (POSTECH)

Record event (RE) is the highest (or lowest) temperature or streamflow within a certain period of interest. Climate
change has induced global surface warming causing more REs over the globe in recent decades. Exceptional surface
temperature anomalies, varying precipitation patterns and glacial lake outbursts have exacerbated the REs in annual

maximum and minimum streamflow records. In recent decades, Pakistan has experienced unprecedented floods and

droughts. The 2010 and 2022 floods affected approximately 30 million people, which resulted in staggering economic
losses of around 30 billion USD. In 2001 and 2017, severe droughts caused catastrophic crop failures. However,

complex mountainous catchments in Pakistan makes spatio—temporal assessment of hydroclimatic extremes challenging.
Particularly, current coarse—resolution climate models still misrepresent highly glacierized regions. The bias within the

climate model records has a profound impact on the hydrological projections. Here, we use an observation—constraint
physics—guided deep learning model to correct the bias within the climate models occurrence probability of REs in

annual maximum and minimum streamflow. Then this trained deep learning model is used to project the occurrence
probability of REs until 2099 under two radiative forcing scenarios (RCP 4.5 & RCP 8.5) from five CORDEX-SA

regional climate models. This study focus on all four rivers in Pakistan. Results show the intensifying hydrological
cycle through the frequent occurrence of REs in the study rivers. The Upper Indus River had almost similar occurrence
probability of REs in annual maximum and minimum streamflow. However, Chenab and Kabul Rivers (Jehlum River)
are more suspectable to REs in annual maximum (minimum) streamflow than other rivers. This study underscores the
climate change driven increasing severity of the regional hydrological cycle over Pakistan. Timely prediction and early

preparedness for unprecedented floods and droughts can leverage the secure and sustainable future of the escalating
240 million population. This study also highlights the potential of integrated modeling for the bias correction of climate

records and projection of hydroclimatic extremes.
Key words: Record-breaking Hydroclimate Extremes; Climate Change; Physics—guided Deep Learning
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