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1. MOTIVATION 3. CALIBRATION
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Models involving soil moisture are crucial to We calibrate pyWBM parameters using four pseudo-observational products:
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understanding the evolution of many coupled natural- VIC, MOSAIC, and NOAH model outputs from NLDAS-2, and the SMAP satellite
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human systems under climate change. However, L4 product. The ensemble is convolved with LOCA2 downscaled projections to
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projecting long-term changes in soil moisture is difficult produce a large (~2200) ensemble of long-term (2030-2100) soil moisture
due to uncertainties surrounding soil dynamics and the simulations and high spatial ( 12.5 km) and temporal (daily) resolution. 250 -

represenfCﬂ'iOn of pOIS’r and future climate. The simple model can reproduce each observational pI’OdUCf over most of 2016 2017 2018 2019 2020 2021 2022 2023 2016 2017 2018 2019 2020 2021 2022 2023
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the domain and can generate an ensemble with reasonable coverage. Specific Combined (anomaly space): 75.45%
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regions with large disagreements may require structural model changes.
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2. SOIL MOISTURE MODEL PYWBM
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-1 i - Ensemble Coverage: Individual
We use a new Python-implementation of the soil - -

Ensemble Coverage: Combined (anomaly space)
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moisture module pyWBM within the University of New
Hampshire Water Balance Model [1]. pyWBM is o
simple 1-dimensional representation of water fluxes

—-150 -

2016 2017 2018 2019 2020 2021 2022 2023

NOAH: 58.40% MOSAIC: 55.97%
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within the active soil layer. Uncertain parameters include:
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alpha (efficiency of evapotranspiration)
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beta,, (efficiency of runoff)
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wiltingp (wilting point)
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awCap (water capacity of the active layer)
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o =nsemble Coverage (%) Fig. 3: Hindcast results for a single gridpoint in McLean County, Illinois. In each plot,
Precipitation cf;\) Evapotranspiration Fig. 2: Ensemble coverage statistics across the entire domain. The coverage is defined  the solid black line shows the observations and the colored bands show the range of
& snowfall 00 as the percentage of observational values falling within the ensemble range. hindcast simulation across the parameter sets for each product. Percentages denote
l fraction of data within model range.
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4. UNCERTAINTY 5. FUTURE WORK
o) s
Runoff We apply the delta moment- © ' ' ' ,
uno , PPYY > We plan to explore how the combined
independent measure for b , , ,
, , , = influence of hydrologic and climate
Available uncertainty analysis, which < . . . , . , ;
water estimates  sensitivity indices by >y, > Ay, >y, uncertainty arrects representations ot past
capacity , , [ and future soil moisture, focusing on metrics
calculating the normalized o , ,
, , 8 relevant for agriculture in the central US.
expected shift in the outcome b= -~ o
Wilting : distribution induced by changing « @ Better constraining these uncertainties can
oint Unavailable water . . ) a " " " facilitate improved long-term decision-
P given uncertain factor. Soil Yy, Yy, Yy, , R ,
’r " , making regarding infrastructure investments
parameters are the primary source ) L.
Fig. 1: Schematic representation of water fluxes within the of uncertainty in extreme dry/wet ) and water management strategies in the
simple soil moisture model. Additional details can be found in [1]. " w agricultural sector.
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