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NASA SERVIR Research Project (2019-2023)

Objective: Assist stakeholders and water 
managers in West Africa to assess, 
characterize, and sustainably manage 
groundwater resources for economic 
development and drought resilience.

http://hydroinf.groups.et.byu.net/servir-wa/
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GRACE analysis for Southern Niger
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Iullemeden Basin - Groundwater Storage Anomaly



Chad Basin - Groundwater Storage Anomaly



Correlation with Precipitation
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Iullemeden Basin

Chad Basin



Recharge Analysis – Water Table Fluctuation Method

Water Table 
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Seasonal variation in 
groundwater storage 
anomaly



Derived Recharge
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Comparison with Prior Results



https://doi.org/10.3390/rs14071532
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Results – Groundwater Storage Anomaly



GRACE-Derived Recharge Estimates – WTF Method



Groundwater 
Recharge 

Estimates using 
Observed Data 



162

162.2

162.4

162.6

162.8

163

163.2

163.4

163.6

08/2019 12/2019 03/2020 06/2020 09/2020 01/2021 04/2021

AV
G

 M
O

N
TH

LY
 G

RO
U

N
DW

AT
ER

 L
EV

EL
 

(m
am

sl
)

WTF method – in situ example

𝒚
𝚫𝒉

𝒕



Estimated 
Groundwater 
Recharge 
Values 
Comparison



Thank you!

Norm Jones
njones@byu.edu

Sarva Pulla
sarva.pulla@archgeo.co


