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Details of the Proposal
Title of the Working Group
Modeling Hydrological Processes and Changes
Abstract of the proposed research activity

Hydrological processes both in catchment and urban area have been changing due to
the dual impacts of climate changes and human activities, and modeling the
hydrological processes and changes has long been the goal of the global hydrological
communities. Challenges still exist, such as lacking effective models and in-situ
observation data. This working group will address the challenges in modeling
hydrological processes and changes. The working group will split into 3 sub-working
groups to address three integrated issues.

® Sub-working group A: In-situ and remote sensing observation
To observe hydrological processes, including evaportranspiration, soil moisture,

runoff, groundwater, floods, drought, landslides and mudflows, data fusion and
assimilation. Long established experiment catchments and urban test beds will be
sought and databases for public assess will be set up. There are already many
archived databases in the world, and they shall be utilized, collaborations with
international bodies will be sought.

® Sub-working group B: Hydrological models and tools
New hydrological models and tools that could be used to simulate/predict

hydrological processes and changes will be proposed, and simulation systems
based on high performance computers will be developed for public use, cutting-
edge techniques and data supporting the modeling will be explored, and the
uncertainties associated and its controlling methods will be studied.

® Sub-working group C: Changes of hydrological regimes
Observe and simulate hydrological processes changes including but not limited to

evaportranspiration, soil moisture, runoff, groundwater, floods, drought, landslides
and mudflows. Worldwide case studies in large rivers and urbanized areas will be
sought.



Panta Rhei Research Themes, Targets and Science Questions addressed by the
Working Group

Targets:

1. Understanding

2. Estimation and prediction

3. Science in practice
Science Questions

2. How do changes in hydrological systems interact with and feedback on natural
and social systems driven by hydrological processes?

4. How can we use improved knowledge of coupled hydrological-social systems to
improve model predictions, including estimation of predictive uncertainty and
assessment of predictability?

5. How can we advance our monitoring and data analysis capabilities to predict and
manage hydrologic change?

6. How can we support societies to adapt to changing conditions by considering the
uncertainties and feedbacks between natural and human-induced hydrologic
changes?

Societal impact of the Working Group activity

Hydrological changes has a great impact on the societies, such as the enhanced
flooding will increase the vulnerability of the society to the natural disasters, the more
frequent drought will intensify the shortage of water supply and the deterioration of
ecological system. This WG’s activities will increase the capabilities of the societies’
understanding and prediction to the hydrological processes changes, thus improving
the abilities the societies to adapte to the hydrological changes.
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