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I About the Aquifer
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I Project Partners
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I Community Concerns

|

» With increased urbanization,
water struggles to infiltrate to
the aquifer to recharge the
groundwater supply.

» The construction of Ford's new
"Blue Oval City" battery
assembly megasite may
impact the recharge rate of
the Memphis Aquifer.

Image Credit: Sarah Houston, Protect Our Aquifer



Objectives

Evaporative Siress Index Time Series

Create seasonal evapotranspiration, evaporative
stress index, and precipitation maps to examine
temporal variability




Evapotranspiration & Precipitation

Image Credit: NASA




Objectives

Evaporative Siress Index Time Series

Water Balance Time Series

Create water balance mayps by calculating
seasonal water balance using
evapotranspiration and precipitation




Objectives

Evaporative Siress Index Time Series

Water Balance Time Series

Thriving Areas Map

ldentify thriving areas using evapotranspiration,
precipitation, and landcover change




Methods




NASA Earth Observation
Platforms and Sensors

GPM IMERG

International Space
Station - ECOSTRESS

Landsat 8 OLI & TIRS image Credit: NASA




I Overview of Methodology
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Data Processing — Evapotranspiration &
Evaporative Stress Index
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from APpPEEARS
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I Data Processing - Precipitation

» GPM IMERG: Final Run Monthly (FRM) R N

» Calibrated with gauge data 3.5 months after
time period

» Study period coverage: Jan 2019- Aug 2021
» GPM IMERG: Late Run Daily (LRD)

» Taken 14 hours after observation fime
» Study period coverage: Sept 2021- Aug 2022
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I Data Processing — Water Balance

PRECIPITATION === EVAPOTRANSPIRATION === WATER BALANCE
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Data Processing — Landsat 8 and NLCD

Landsat 8 OLI / TIRS

¢

Cloud mask Landsat
Images

¥

Classify images using
NLCD

L 4
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to test classification
accuracy




I Data Processing — NLDAS NOAH Runoff

NLDAS NOAH MODEL from

ArcGIS EarthData
Pro

Add together Surface
and Subsurface runoff layers
for each month

Average Monthly TIFS into
each season




Results: Land Cover




Landcover Maps for 2019 & 2020
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Landcover Maps for 2021 & 2022
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Results: Runoff




Spring Runoff 2019 - 2022
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Summer Runoff 2019 - 2022
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Results: ET
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Results: ESI




Average Seasonal Evaporative Stress Index
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Spring Seasonal Evaporative Stress Index
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Summer Seasonal Evaporative Stress Index
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Resulls: Water Balance




Water Balance Time Series
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Spring Seasonal Water Balance

Spring 2022
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Summer Seasonal Water Balance
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Results: Thriving Areas
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I Errors and Uncertainties

Data gaps in GPM IMERG Final Run
ECOSTRESS vs Late Run




I Future Work
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I Backup Slides
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Winter Runoff 2019 - 2022
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Fall Seasonal Evaporative Stress Index
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Winter Seasonal Evaporative Stress Index
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Fall Seasonal Water Balance
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Winter Seasonal Water Balance
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