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Background

Rationale:

Tracer studies (Lewis and Burgy
1964) indicate potential to tap
deep water sources (<23 m)

Objective:

Estimate quantity and t|m|ng of Portion of tap root from a mature
oak, from LandscapeOnline.com.
blue oak groundwater uptake

Hypotheses:
1. Mature blue oaks are obligate phreatophytes

2. Dependency occurs during dry summer months



Site typical of semi-arid woodlands
T
Semi-arid

o ~500 mm yr? rainfall

o ~400 mm yrtET
Mediterranean climate
Open canopy (40% cover)

o Deciduous blue oaks
o Herb and grass understory

60 cm rocky silt loam soil
Fractured rock aquifer

Satellite photo courtesy Google Earth ol10mto groundwater



Site typical of semi-arid woodlands
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Ecohydrological Measurements
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Strong relationship between precipitation,
soil moisture, and groundwater
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Total Water Potential (MPa)

Uptake thermodynamically favorable
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Three Analysis Methods

Water balance at sap flow (tree) ?

Water balance at flux tower (stand)
o FindG, =U-L

Positive G,, — root uptake below soil

Negative G, — leakage to aquifer
06 _I_I; o, N h Op,

G, =E-P+:z
ot A4 ot p, ot

Diurnal groundwater fluctuations
o White (1932), Vincke & Thiry (2008)

ET,=S,[R+(H,-H,), S, ~0.04
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Stand scale water balance indicates
seasonal groundwater uptake
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Rainfall cessation affects uptake

timing and interannual variability
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Diurnal fluctuations show uptake (ET,)

greater than transpiration (ET)
1

. 157.83

300 - 'E' 157.82 uveee.,
. g 157.81 - ertrentons s
% 157.8 - )
— i £ 15779 - o
f 25.0 ‘E 157.78 -
g g 157.77
E 20.0 - M ET (Tower Flux) . Dy of Year (uly 1- 3, 2008) o
Q
;— 150 - M tTg (Groundwater Fluctuation, Sy = 0.04 £ 0.01)
E
5 10.0
[
50
0.0

Jun Jul Aug Sep Oct Nov Dec

2007



Groundwater Uptake [mm per month]

Groundwater fluctuations indicate
uptake not captured by water balance
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Why? Fluctuations insensitive to

leakage events due to depth to water
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Tree scale water balance shows longer
uptake period for larger tree
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Conclusions and ongoing work

Groundwater and capillary fringe uptake favorable
based on pressure

Blue oaks very likely have obligate dependency
0 Uptake to evapotranspiration ratio (ETg :ET) large in summer
o Uptake timing related to timing of rainfall cessation

Groundwater table fluctuations and sap flow indicate
larger uptake during late summer than tower

o Large trees transpiring later into fall than previously assumed
o Scaling issues? Measurement uncertainty?



Questions?
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