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.
Background

* Soil moisture significantly affects the land surface water cycling via
ground evaporation and plant transpiration.

* [t remains an open question as to how evapotranspiration (ET)
responds to future soil moisture dynamics, especially under drought.

* The soil moisture dynamics in CTSM are calculated using the two
equations of soil water retention curve, and unsaturated soil hydraulic
conductivity.

w=f(0) k=1(9)
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Background

* van Genuchten-Mualem (VGM) (1980)
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(Wosten & Van Genuchten 1988)
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Background

* Current ClappHornberger (1978) equations in CTSM oversimplified

the soil water characteristics. & =
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* Because soil water dynamics control the water supply for ET,
inadequate soil hydraulics result in large uncertainties in the
simulation and prediction of the ET components on land under
anthropogenic climate change.
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Objective

* To improve the simulation of ET
components by implementing
VGM equations into the CLMS5
model (NCAR) at NEON sites
ranging across dry to wet soil
conditions.
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Methods

* NCAR-NEON system

e Selected NEON sites: R Lo = Il
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* Ground truth flux partition
* Transpiration Estimation Algorithm — TEA (Nelson et al., 2018)
* AmeriFlux OneFlux-pipeline input Ingut date TE A

- ET
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Methods
* Why NCAR-NEON system?

NEON

Gap filling & flux partitioning

Meteorology
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<mproved data & products

Observed Flux

Output

Simulated Flux

<mproved parameter values & process representation

(Lombardozzi et al., 2023)




-
Methods

* Why three NEON sites?

* Moisture Regime
Energy-limited (OSBS, DSNY) vs
Moisture-limited (RMNP)

Evergreen | | y
forest &%
@® Pasture

* Vegetation
Evergreen forest (OSBS RMNP) vs
Pasture (DSNY)
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Methods

* Why TEA method? Inpu data T <
& e E A Tmodel ‘?‘1&5"?.:

i Data-dI'lVen Conservative Surface Water Index: . 00000000
" §  cswi<-os wErer = Tren Ao
- Learn WUE dynamics /
* Non-parametric Rem}} e Mg " e Predict:

contitions WUErgs = RF(Rg, T, RH, ...)

(Nelson et al., 2018)

* Validated against model output

* Tested against independent sap flow-based estimates (Nelson et al., 2020)
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Preliminary Results

* Tower-derived and CLMS5 simulated ET components at OSBS.
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Preliminary Results

30

* Tower-derived and CLM5 simulated ET components at DSNY.
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Preliminary Results

* Tower-derived and CLMS5 simulated ET components at RMNP.
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Discussions: within-site comparison
* Why there’s little difference between CH and VGM results?

 Parameters

n~1+b-"' for Mualem theory

a~ Wfsat'_l

b comes from CH!

* Derivatives

dhkds=(2. r8*bsw+3. r8)*hk/s

dsmpds=-bsw¥*smp/s
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Discussions: across-site comparison

* Underestimated T & ET at RMNP (moisture-limited)
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.
Next Steps

* To use the pedotransfer functions
developed for calculating VGM
parameters

Journal ot Hydrology
Volume 251, Issues 3—4, 1 October 2001, Pages 163-176 ==

ROSETTA: @ computer program for estimating
soil hydraulic parameters with hierarchical
pedotransfer functions

Marcel G. Schaap 2, i, Feike]. Leij, Martinus Th. van Genuchten

* To try other soil water retention curves
(Fredlund-Xing-Wang, 201 8) for soil Soil water dynamics well represented at
hydraulics mto CTSM large suction (e.g. when soil 1s dry)
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