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Assessing the Impact of Irrigation on Land-
Atmosphere Coupling and Meteorology
through the Integration of Earth Observation
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STATE OF THE ART

Models
Impact of irrigation
on the atmosphere
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Examples:

Thiery et al. (2017),
Wu et al. (2018),
Krakauer et al. (2020),
Guo et al. (2022),
Kala et al. (2023)
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Earth Observation
|dentify irrigation
timing, locations,
and amounts

ok

Examples:
Brocca et al. (2018),

Nie et al. (2019),
Vogels et al. (2020),
Modanesi et al. (2022),
Dari et al. (2023)

METEOKI

Data Assimilation (DA)

« Combine potential of
modeling and EO

Account for uncertainties in
the land-atmosphere model
(missing or inaccurately
represented irrigation)



SCIENTIFIC OBJECTIVES

1 Improve land surface 2 Assess the influence 3 Improve meteorological

states and turbulent of irrigation on land- forecasts over irrigated
fluxes over agricultural atmosphere coupling areas and surroundings
areas strength
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CAPABILITY OF EO SATELLITES TO DETECT IRRIGATION
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DATA ASSIMILATION OF SMAP RETRIEVED SURFACE SOIL
MOISTURE: EFFECTS ON LATENT HEAT FLUX
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SCIENTIFIC OBJECTIVES

] Improve land surface 2 Assess the influence 3 Improve meteorological

states and turbulent of irrigation on land- forecasts over irrigated
fluxes over agricultural atmosphere coupling areas and surroundings
areas strength
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FROM LAND TO ATMOSPHERE
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Figure from Santanello et al. (2016)
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« Wetter soil — altered atmosphere:

o Turbulent heat fluxes
Humidity
Temperature
Convection
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 Improved land states (DA) for coupled

simulations
o NU-WRF = LIS-NoahMP + WRF



FROM LAND TO ATMOSPHERE Not only local effects

DO1 , D02

ALH (IRR-NOIRR) [W m‘z]
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CONCLUSIONS & OUTLOOK

SMAP captures irrigation signals over California Central Valley

EO information in LSM — better turbulent heat fluxes

Irrigation has local and remote effects

— Complex feedbacks

— How does irrigation in location X affect location Y?

Multi-year L-A runs with perturbed initial conditions — more robust conclusions

n THANK YOU!
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