


Integrating Climate, Surface Water, Groundwater, Sea-Level, and
Human Use

- Assess US freshwater resource

climate variability & change

Increasing human demands o
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- Regional Climate Model Downscaling
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- Regional Climate Model Downscaling
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- Fully coupled, internally consistent water cycle
- Enabled several interfaces related to the GW
- Takes into account of GW buffer

- Physical framework for building in biogeochemistry
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Flowing river
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- Fully coupled, internally consistent water cycle
- Enabled several interfaces associated with GW
- Takes into account of GW buffer

- Physical framework for building in biogeochemistry
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1. Reconstruct the hydrology over the past decades
2. Reconstruct the coupled climate-hydrology

3. Project the coupled climate-hydrology in mid and end of century
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1. Reconstruct the hydrology over
the past decades (1979-2011)

- Test and improve land hydrology

Space:

Lambert projection
5 km grids with = 1,450x1,510 (2.2)

Time:
2 min canopy, soil, flood routing
30 min water table, 1hr GW flow

Output: Daily
Soil moisture at 4 depths
intercept-evap-transpr fluxes
GW recharge, water table depth
GW-stream exchange
Stream flow, floodplain inundation
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1. Reconstruct the hydrology over Solving the full momentum equation
the past decades (1979-2011)

NCAR-CSL supercomputer (Bluefire)
Apr 2011 — June 2012
(2 days per model year)

NCAR-WSCN Peta-grid
June 2012-June 2014

- Test and improve land hydrology

Using 256 processors

Land parameters

stream flow (78)
water table depth (813)
soil moisture (132)
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. /drology over Solving the full momentum equation
1979-2011)

NCAR-CSL supercomputer (Bluefire)
Apr 2011 — June 2012
(2 days per model year)

NCAR-WSCN Peta-grid
June 2012-June 2014

Using 256 processors

Land parameters

stream flow (78)
water table depth (813)
soil moisture (132)




1. Reconstruct the hydrology over Solving the full momentum equation
the past decades (1979-2011)

bercomputer (Bluefire)
June 2012
r model year)

Peta-grid
-June 2014
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1. Reconstruct the hydrology over Solving the full momentum equation
the past decades (1979-2011)

bercomputer (Bluefire)
June 2012
r model year)

Peta-grid
-June 2014
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USGS Real-time GW > 10yrs
Additional well > 10yrs

Stream gages w/o dams > 10yrs

Dams

Land parameters

stream flow (78)
water table depth (813)
soil moisture (132)




1. Reconstruct the hydrology over
the past decades (1979-2011)

- Test and improve land hydrology

limentum equation

s computer (Bluefire)
june 2012
Bnodel year)

Bia-grid
2line 2014

Sing processors

Land parameters

stream flow (78)
water table depth (813)
soil moisture (132)
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Integrating Climate, Surface Water, Groundwater, Sea-Level, and

Human Use

- Assess US freshwater resources in the coming decades
climate variability & change

Increasing human demands
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Lithologic composition of the Earth’s continental surfaces derived
from a new digital map emphasizing riverine material transfer

Hans H. Diirr and Michel Meybeck
UMR Sisyphe 7619, Université Pierre et Marie Curie/CNRS, Paris, France

Stefan H. Durr

Geologisches Institut, Universitit Mainz, Mainz, Germany
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1. Reconstruct the hydrology over the past decades
2. Reconstruct the coupled climate-hydrology

3. Project the coupled climate-hydrology in mid and end of century
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1. Reconstruct the hydrology over the past decades

2. Reconstruct the coupled climate-hydrology

3. Project the coupled climate-hydrology in mid and end of century
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