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Plant Water Dynamics
s

1 How does water move within the SPAC?

Atmosphere

/' (~20.000 kPa)

Transpiration (T)
|

0 Important for:

% Leaf surface
S oI M . t /" (=500 kPa)
oil Moisture Sl
e 1
$ 5 .'-)’(' Precipitation
SV ¥ and irri:;gggl water
Boundary Layer e
Loss through g
Cd rbon CYCIG stomata in leaf
— (=75 kPa)
Evaporation (E)
oo 0 from the soil
;\4 ’ Ru:moff
0-30%

Capillary rise Drainage
0-10% 10-30%

NCAR - LMWG Presentation — Daniel Kennedy  March 2, 2015



Plant Water Dynamics

How does water move in the SPAC?

Water fluxes are driven by

gradients in water potential .-
Water fluxes modeled by

Q=k(\l11—q12) qt %%
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Plant Water Stress, 8 ~f( V¥ soil)

71 Interest in plant water stress,
which is applied through f3
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Isohydric vs. Anisohydric species
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Plant Water Stress, 8 ~f( Y stomata)

1 We change beta dependence to

B =1 omaa)

Isohydric Water Stress
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Model Development

Simple model to resolve W

along the SPAC
Forced by W and E

I potential
Woater stress imposed by f3, as a
function of W
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Model results: Example Drydown
B

1 Drydown example
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Anisohydric, 8 ~f( ¥ soil)

How does 8 (plant water
stress) depend on ¥, 2

Water stress: Anisohydric

How do our model’s findings
compared to CLM? 0.8
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Model results: Isohydric

7 How does B (plant water
stress) depend on ¥, 2

Water stress: Isohydric

1 How do our model’s findings
compared to CLM? 0.8
o Very similar to CLM %0-6-
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Model results: Isohydric

How does 8 (plant water
stress) depend on ¥, 2

Water stress: Isohydric
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Is this realistic?

Can a well-watered plant
have water stress?

Midday potential transpiration | Wel-watered Example
high relative to conductance | P

Here 3 =0.88 at the peak of
potential transpiration
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Conclusions and further work

Informative to resolve water
transport through the plant due to

variable plant water strategies W

petiole A A A

Plants liable to water stress both T

stomata

from soil and from atmosphere

Next steps =

Further model development

Couple to boundary layer 1 A
model =
"Proot.__j\N\_. Wi

NCAR - LMWG Presentation — Daniel Kennedy  March 2, 2015



Questions?
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