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Lee et al. PNAS 2005 – Hydraulic redistribution in CCSM
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Discharge (cfs)

Initial water table: 
18 m below sfc

Initial water table: 
4 m below sfc

Rapid flow through fractures ! Salve (LBL)
Dietrich (EPS)



Oct 2008 - before rains

Feb 2009 - after rains
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Moisture in rock 
fractures

Dietrich (EPS)
Salve (LBL) et al.
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• 1/3 of US gets winter precipitation
• Rapid flow through fractured rock
• Moisture(z) not monotonic
• Significant reservoir in fractured rock:  30% 

of moisture between surface and water 
table

• Some evergreen species withdraw water 
from “rock moisture” to sustain dry season 
photosynthesis
Resilience of vegetation in droughts
Timing and magnitude of runoff



• Forest 
inventory data 
 trees tell us 
about 
subsurface 
root-moisture 
interactions

• High frequency 
stream flow 
integrated 
response of 
watershed 

midnight

noon


