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[1] Monitoring Earth’s terrestrial water conditions is critically important to many
hydrological applications such as global food production; assessing water resources
sustainability; and flood, drought, and climate change prediction. These needs have
motivated the development of pilot monitoring and prediction systems for terrestrial
hydrologic and vegetative states, but to date only at the rather coarse spatial resolutions
(~10-100 km) over continental to global domains. Adequately addressing critical water
cycle science questions and applications requires systems that are implemented globally at
much higher resolutions, on the order of 1 km, resolutions referred to as hyperresolution in
the context of global land surface models. This opinion paper sets forth the needs and
benefits for a system that would monitor and predict the Earth’s terrestrial water, energy,
and biogeochemical cycles. We discuss six major challenges in developing a system:
improved representation of surface-subsurface interactions due to fine-scale topography
and vegetation; improved rcprc'-:cntatmn of land- atmoephcnc interactions and resulting
spatial information on soil moisture and evapotranspiration; inclusion of water quality as
part of the biogeochemical cycle; representation of human impacts from water
management; utilizing massively parallel computer systems and rcccnt computational
advances in solving hypcrrcmlutmn models that will have up to 10” unknowns; and
developing the required in situ and remote sensing global data sets. We deem the
development of a global hyperresolution model for monitoring the terrestrial water,
energy, and biogeochemical cycles a “grand challenge” to the community, and we call
upon the international hydrologic community and the hydrological science support
infrastructure to endorse the effort.
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Hyperresolution global land surface
modeling: Meeting a grand challenge
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An opinion paper by Wood, E. F., et al.,; 2011 , WRR, 47, WO5301.
A A grand-challenge to the community
A Hyperresolution: : O(1 km) globally = ; O(100'm) continental scales

A Need for hyperresolution: - : global food production; water
resources sustainability; flood, drought, and climate change
prediction

Six major challenges:

surface Aubsurface interactions due to fine  Acale topography and vegetatlon
land Zatmospheric interactions; soil moisture & evapotranspiration

inclusion of water quality. as part of the biogeochemical cycle;

representation of human impacts from water management

utilizing massively parallel computer systems in solving 10° unknowns; and
developing the required in situ and remote sensing global data sets.
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Hyperresolution regional land surface
modeling for Texas

An opinion presentation proposed today at Water Forum II.
A-A grand-challenge-to-the community
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Hyperresolution : O(100 m) CONUS; O(10 m) Texas

Need for hyperresolution : Texas food production; water
resources sustainability; flood, drought, and climate change
prediction

Six major challenges:

surface Aubsurface interactions due to fine Acale topography and vegetation
land Zatmospheric interactions; soil moisture & evapotranspiration

inclusion of water quality as part of the biogeochemical cycle;

representation = of human impacts from water management

utilizing ' massively parallel computer systems in solving 10° unknowns; and
developing the required in situ and remote sensing data sets.
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