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Plant Hydraulic Stress: "PHS” ..

e Solve for vegetation water Ysunlit-leaf
potential values that:
o satisfy flow continuity Veiem AN, B
o match supply & demand :
e \Water supply k%
o Darcy’'s Law
° q=k(y)Ady Yoot _\/k\/l\,—\/\/k\,l—. Ysoit1
e \WVater demand AN \llsoiljz
o E= Emaxf(wleaf) K e |

o E__ via Medlyn

shade
Lb \Ilshade-leaf

—/\NVNVN— \llsoil,n
kr n kS n

Model Description - 1



Each timestep PHS solves for
root,

stem,

shade, and

sun leaf water potential

Find the set of water potentials
that balances
e water supply
o q=kAAy
e water demand
o E=E,_f(y)
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CLMS5 default All previous versions
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CLMS5 default

PHS
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leaf water potential
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Root Water Extraction
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Hydraulic Gradient
Root Water Extraction
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Hydraulic Gradient
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Hydraulic Gradient
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Hydraulic
Redistribution
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Hydraulic Stress
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PHS SMS
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Hydraulic Constraint vs. Soil Moisture Stress
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Modeling vegetation water

potential in CLM ...

e Yields a more physical model

Conclusion - 1
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Modeling vegetation water
potential in CLM

e Yields a more physical model
e Expands interface with

o hydraulic community

o remote sensing
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Thanks!

Entire NCAR land model working group
Columbia Water Center

Slides online: goo.gl/Mqgoozb

Contact: djk2120@columbia.edu
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