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Subsidence from Space

Groundwater is becoming a more important part of water resources
But knowledge of the groundwater level is not uniformly available

Wells provide some monitoring capability, but there are political and
practical difficulties

Interferometric Synthetic Aperture Radar (InSAR) can provide
information on groundwater levels by measuring surface deformation
caused by withdrawal and recharge of aquifers

Subsidence also causes problems for infrastructure such as roads,
aqueducts, and trains

We are developing information products for water managers, the public,
and hydrologists including animations, maps of ‘hot spots’, pixel histories,
and regional maps of subsidence

Most of the work has been done for the Central Valley and LA basin, but
we are beginning to process data for other basins of California



Hydrology 101: Aquer compaction
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Compaction of the aquifer system
is concentrated in the aquitards.

©
-
. .
S o o 3
- e .
S . »
‘
. ...-: ® . ut "
T L g Y -
- - e, = " - e
. - * (L e
NS - “
- -9 . - -. LY
-
2 -
o @ -
- . = - >
Ela
o & w ALK 2
- - om =
" = . ™
£
[

filled pore spaces
storing ground water

Rearranged, compac-
ted granular aquitard
skeleton with reduced
porosity and ground-
water storage capacity

Depth
to water

-
Time

Long-term decline in water level
modulated by the seasonal cycles
of ground-water pumpage

Galloway et al., 1999






How INSAR Works
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San Joaquin Valley Subsidence
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Sentinel-1 Subsidence

May 2015 - May 2017
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Sentinel-1 Subsidence
March 2015 - May 2016
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