IPCC Multi-model Projections for A1B8,2100

stippling: 80% of models agree in sign of change
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McCabe and Wolock
4x4 km Monthly Water Balance Model

USGS EPA
Monthly Water
Balance Model

McCabe and Wolock
4x4 km Monthly Water Balance Model

Correlations between estimated and measured runoff
1001 stations,1951-2008

Bias (in mm): estimated - measured runoff
1001 stations, 1951-2008




“Hydraulic Lift (HL) or Redistribution (HR)”
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Lee et al. PNAS 2005 - Hydraulic redistribution in CCSM




N. Calif. Dry Seasdvet Seadomn
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Response to 1st winter storm
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Neutron Probe Measurements:
Departure from October 28 2008

Felb 3 2009 B 11 2009 S 2D POOD Jul 16 2009 Mowv G 2009 Feb 3 2009 Mar 11 2009 Ape 20 POOD Jul 16 2009 Mov O 2009

-1000 o 1000 - 1000 o 1000 - 1000 o 1000 - 1000 o 1000 - 1000 o 1000 1000 -1000 00 1000 -1000
Feb 3 2009 Kar 11 2ooo Ape 29 2009 Jul 16 2009 Feb 3 2009 Mar 11 2009 Apr 29 200D Jul 16 2009 Mow @ 2009
2} 2
a4 — ar- 4
al
=18 - & .
sl
& - a- .
2 10 - 10 .
12 — 12— -
10
14l 4 a4
22
5
14
18 18

= 1000 o 1000 - 1000 o VOO0 - 1000 o 1000 - 1000 ] 1000 - 1000 o plele ) = 1000 o 1000 -1000 o VOO0 - 1000 o VOO0 - 1000 o 1000 -1000 o 1000



Fast Processes... Rock Moisture

* 1/3 of US gets winter precipitation
 Rapid flow through fractured rock
 Moisture(z) not monotonic

e Significant reservoir in fractured rock: 30%

of moisture between surface and water
table

e Some evergreen species withdraw water
from “rock moisture” to sustain dry season
photosynthesis

- Resilience of vegetation in droughts
- Timing and magnitude of runoff



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

 High frequency
stream flow -
integrated
response of
watershed

Some hope
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