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Abstract 

The catastrophic wildfires and retreating sea ice underscored the stark reality of rising global temperature. To counter 
escalating climate change, integrated nature-based solutions leveraging the strength and adaptability of our ecosystems, 
offer a promising approach to mitigating climate change impacts and enhancing environmental resilience. Given the 
hierarchical framework and earth abundance, fibrillated cellulose materials have the potential to significantly contribute 
to large-scale carbon drawdown, accelerating our progress towards carbon neutrality. This talk will discuss how we 
can analyze, interact, and harness cellulose materials to address water and energy-related challenges. Specifically, this 
talk will delve into the development of a colored passive cooling solution to promote sustainable energy regulation and 
unravel the fundamentals of synergistic water sorption for all-weather ambient water harvesting. Additionally, I will 
share some perspectives on general biomass material innovation for future energy and water sectors.  
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