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Brief Outline and Historical Background

e 1980 Groundwater Management Code

« Establishment of State AMA’'s and INA’s

« Land subsidence and earth fissures caused by groundwater mining
« ADWR land subsidence monitoring program

« USGS microgravity methods to monitor aquifer-storage change

 Monitoring and analysis to track progress toward statutory goals of
AMA’s and INA's
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Objectives of the Project

1. Monitor aquifer-storage change

Addressed by measuring changes in gravity. As water is
added or removed from the aquifer, there is a change in
mass and a corresponding measurable change in gravity.

2. Monitor Land-Surface Elevation Change

Addressed by measuring changes in land surface elevation
over time with INSAR, GPS, and a network of vertical
extensometers.

Note:







METHODS bt
Repeat gravity and INSAR/GPS surveys
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Figure 8. Compaction recorder (or vertical extensometer) for monitoring
change in thickness of sediments. Instruments monitor change in distance
between table and top of pipe, which is equivalent to change in thickness
of sediments.
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Figure 4. Tucson Active Management Area vertical extensometer stations, south-central Arizona.
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Repeat Pass /7 One Antenna
(Topographic Change)

Synthetic Aperture Radar (SAR) is a

side-looking, active radar imaging

system that transmits a microwave (L)

signal towards the earth and records p(t) Apchange
both the amplitude and phase of the

back-scattered signal that returns to

the antenna.




Maximum
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about 1.5 inches

in the Tucson
Basin
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February 2003 to
October 2006




o /"/;: /%,/?

. . . © JAXA 2008 - 2011
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Based on ADWR ALOS Single Pair InSAR Data
Time Period of Analysis: 3.0 Years 03/18/2008 To 03/07/2011

03/18/2008 To 03/07/2011 (U Subsidence Feature



== AT TR

Land Subsidence in the Tucson Metropolitan Area
Based on ADWR Radarsat-2 InSAR Data
Time Period of Analysis: 2.0 Years 004/16/2011 To 04/29/2013
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Land Deformation in the Tucson Metropolitan Area SR - el
Based on Radarsat-2 Satellite Interferometric Synthetic Aperture Radar (InSAR) Data

Time Period of Analysis: 5.7 Years 05M572010 To 02/01/2016
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Variations in Gravity

e Acceleration of gravity, g = 9.800000xxx m/s?
 More mass = higher gravity

» |n alluvial groundwater basins gravimeters are used to monitor mass

change over time at networks of benchmarks (aquifer-storage
change)
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Aquifer-Storage Change and Land-Subsidence
Monitoring in the Tucson Active Management Area
Considerations for continued program:

*Review of existing network and target areas of interest
Pumpage, storage change, land subsidence and artificial recharge

*\WWork with project cooperators to use the long-term data sets
Further the understanding of how alluvial aquifer systems
respond to ground-water withdrawal and evolving
management scenarios.

Resources ( “USGS Arizona”)

*USGS Arizona Water Science Center: http://az.water.usgs.gov

sPublications tab: http://az.water.usgs.gov/publications/pubs-sir.ntml




;e

u

OUNTYLOCAL DROUGHT:

‘*_».-:'\A_ .




	An Update on Land Subsidence and Aquifer-Storage Change �Monitoring in the Tucson Active Management Area�
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Schematic of a Compaction Recorder (Vertical Extensometer)��  Used to monitor change in land-surface elevation resulting from change in thickness of sediments
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Variations in Gravity
	Slide Number 21
	Slide Number 22
	Aquifer-Storage Change and Land-Subsidence Monitoring in the Tucson Active Management Area�
	An Update on Land-Subsidence and Aquifer-Storage Change Monitoring in the Tucson Active Management Area

