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Water availability underpins food production, ecosystem resilience, and sustainable

development. Yet a fundamental question remains unresolved: where does the water that falls as
rain originate, and how does land-use change alter the reliability of that supply? This question is
urgent as climate change, agricultural expansion, and ecosystem degradation reshape regional
water cycles worldwide. In this seminar, | present a framework that combines satellite observations

.-

’ of atmospheric water isotopes with moisture tracking models to trace the origins and pathways of
precipitation. This approach reveals how terrestrial and oceanic moisture sources contribute to
rainfall and how land-use change affects downwind water availability.

il First, | use satellite-derived isotope tracers to quantify the fraction of precipitation

29 June 2026 originating from land evaporation across global croplands. The results reveal a previously

unrecognized threshold in hydroclimate vulnerability: regions receiving more than ~36% of their

.-"'-_%\, atmospheric moisture from land become increasingly sensitive to upwind land-surface conditions

9:30 a.m. [ ™ and face elevated drought risk. Second, | examine the hydrological consequences of land-use

L"*«-_r"'l change, focusing on the “Green or Grain” trade-off between forest conservation and agricultural

expansion. Using a moisture tracking model, | quantify how much forests contribute to downwind

Conference Room, 3/F, rainfall and how recent deforestation has altered atmospheric water supply to major agricultural
regions. Notably, newly expanded croplands do not compensate for the moisture-recycling functions

Mong Man Wai Building

of forests, highlighting important trade-offs between food production and long-term water
sustainability.

£L00m Llnk (MIXEd-mOde) Together, these findings reveal how atmospheric moisture recycling connects land, climate,
-~ and society across scales. They provide a new perspective on water and food security and open new
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opportunities to improve drought early warning, evaluate the hydrological consequences of land-use
decisions, and support climate-resilient water and food systems in a changing world.
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