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Abstract

* Small-scale spatial and temporal heterogeneity strongly affect CH, fluxes
within wetlands.

* Here we introduce sub-grid modeling of coastal wetland CH, fluxes in the
E3SM Land Model (ELM v1) in an attempt for reducing model’s uncertainty
in methane and carbon site-level budgets estimations.

e We are using seasonal time-series of HLS-derived NDVI, which provide
distinct seasonal temporal “fingerprints” used to classify HLS pixels to
specific patch types and infer the corresponding plant cover distribution
within the wetland.

 QOur findings show a higher precision when simulating multiple patches
compared to single patch representations, thus, emphasizing the role of
wetland sub-grid representation coupled with HLS-derived within-wetland
patch distribution in reducing models uncertainty.

CHA4 Processes in ELM v1 — Riley et al. (2011)

* Production

Modelled Processes:
o AR

e Oxidation
s o °at Diffusion
(o) 9 .0 P : i o, o
g K iy * Ebullition
6 e / * Aerenchyma
VWater Table f CH4 Flux
O + |
Soil Surface OO o : l$/ Soil Surface .
g Eb(;llli?ion 21 Roots : g l';Xi:fdatlon O Ut p u t .
O Aerenchyma iffusion .
0 O eoie e Methane Soil
) @
S A CH4¥ : LGN Concentration
é i e 7 4) ! 02,CHg4 \) A _
S CH4 Oxidation : Diffusion queous Prof”es
D’i‘f'f‘:l:ti':: I Oxidation
a i o
CHy4 Productlen\_@ | CHg4 Productien\ﬁ Methane Fluxes
: from 3 pathways
Saturated I Variably Saturated

e Carbon Fluxes

Developed Wetland Land-unit

ELM Grid-cell’s Land-units

|
. |
Crop | Glacier ' wetland

Robert Bordelon#, Diana Taj*

Reduce methane estimation uncertainty in earth system models by
including eco-hydrological patch types sub-grid representation
coupled with HLS-derived within-wetland patch distribution

Theresia Yazbeck?!, Gil Bohrert, Yang Ju'?, Oleksandr Shchehlov!, Madeline Scyphers?, Justine Missik?!, Eric Ward?,
, Jorge Villa%, Qing Zhu>, and William Riley>

MathWorks, United States of America 3.
Lawrence Berkeley National Laboratory

US-LA2 Simulations
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Model Validation — Methane Soil Concentration
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HLS Classification at US-OWC — Ju and Bohrer (2022)
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US-OWC Patch Distribution — Ju and Bohrer (2022)
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The rapid water elevation increase in Lake Erie drives a rapid shift in the patch type
composition of the wetland. The consistent availability of HLS images from 2016 up to
present allow the characterization and quantification of these changes using the HLS-
derived NDVI time-series classification.



