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Introduction Modeling & Analytics Decision-making Support

Background: > 75% irrigation decisions based on rule-of-thumb methods * Various definitions of plant water stress: plant hydraulics (water B8+ Performances: the plant-centric SDD irrigation scheme could
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plant water stress, (3) model uncertainties and constraints, and (4) ’ ’ P P P ’ J maintaining crop yields, and thus increase economic profits (+11.2%,

oroducers’ participation and motivation Supply-Demand Dynamics (SDD) irrigation scheme: a novel irrigation +$13.8/ha) and irrigation water productivity (+25.2%, +1.4 kg/m®)
scheme based on co-regulation of soil moisture and VPD on stomatal compared with MAD (Fig 5)
conductance (Fig 4) a

Solutions: (1) high spatial-temporal-resolution satellite fusion products

and inexpensive sensor networks; (2) mechanistic quantification of “plant | |
water stress” as triggers to improve irrigation decision; (3) constrain the Process-based modeling: ecosys and Noah-MP model, rigorously
process-based and statistical/machine learning models at each individual constrained with high spatial-temporal resolution dataset (ET, LAl, and
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Fig 5. Performances of plant-centric SDD and soil-moisture-based

_ ~ Water Supply | MAD irrigation schemes across 12 sites in Nebraska under current
Fig 3. Conceptual scheme of five possible aspects to define plant waterf8 .|imate (2001-2019).

- / e stress. (a), Crop Water Stress Index (CWSI) based on canopy temperature.
Fig 1. Proposed systematic framework of precision irrigation decision- (b), Stomatal conductance considering stomatal response to water stress. (c),
support system for center pivots (Zhang et al., 2021). Transpiration stress index (TSI) or evaporative stress index (ESI) based on Summary
transpiration or ET. (d), Soill moisture-based metric.: maximum allowable
depletion (MAD). (e), Leaf water potential based on plant hydraulics. Data Acquisition: BESS-STAIR ET (30 m, dalily)

Water surcharge g Scatter & Contour at site-GD b VPD = 3 kPa Modeling & Analytics: five possible aspects to define plant water
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¢ | Decision-making Support: the plant-centric SDD irrigation scheme,

BESS-STAIR ET: high spatial-temporal resolution dataset (30 m, daily) SDD=_|:ﬂrtHMAD=35%1 | | . . . .
with high accuracy (R?=0.75) (Fig 2) 02 03 combining soil water supply and atmospheric evaporative demand,

Soil moisture (m?/m?) could significantly contribute to water sustainability
c. VPD = 2 kPa
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