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Climate change poses significant challenges to
global water security, particularly through altered
precipitation patterns, increased frequency and
intensity of extreme weather events, and depletion
of water resources. These impacts exacerbate
issues such as flooding, drought, and water quality
degradation, which threaten both ecosystems and
human societies. Forest hydrology plays a critical
role in mitigating these challenges by regulating
the water cycle, maintaining water quality, and
stabilizing water yields. Tropical forests influence
hydrological
infiltration,

processes by enhancing water

reducing surface runoff, and
supporting baseflows, making them indispensable

for sustaining water resources.
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Tropical Forest Hydrology:

y for Leading Water Security

Against Climate Change Through Upstream

and Adaptive Management
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This presentation explores how upstream forest conservation and adaptive management can serve
as critical strategies to address the growing water security challenges posed by climate change.
Protecting forested catchments helps to preserve hydrological functions, ensuring consistent water
supply and reducing the risks of sedimentation and pollution. Restoration of degraded ecosystems
through reforestation and afforestation enhances the ability of forests to buffer hydrological extremes,
while adaptive management strategies enable dynamic responses to climatic uncertainties. The
discussion includes case studies demonstrating successful forest hydrology practices, such as reduced
impact logging in Danum Valley, reforestation in Cameron Highlands, and logged watershed
management project in Ulu Muda. These examples underscore the benefits of integrating forest
conservation into water management frameworks. However, challenges such as competing land-use
priorities, funding limitations, and inadequate technical capacity need to be addressed through
stronger policies, financial incentives, and stakeholder engagement. By prioritizing upstream
conservation and adopting adaptive management approaches, forest hydrology offers a sustainable
pathway for enhancing water security against the backdrop of climate change.
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