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Rafionales:

Land subsidence: experiencing significant land subsidence due to
various factors such as excessive groundwater extraction,
urbanization, and geological processes.

Infrastructure monitoring: extensive infrastructure including buildings, | B\
roads, bridges, and pipelines. Surface deformation can adversely '/‘ )

frelshwater supply. Excessive groundwater extraction can cause lan
bsidence, leading to infrastructure damage and saltwater intrusi

Data-driven decision-making: INSAR provides a quantitative and
spatially extensive dataset, allowing for evidence-based decision-
making.
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Objectives:
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Quantify land
surface
deformation
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Reliable
Surface
Deformation
Mapping

" Analyze the
temporal

patterns of

deformation.
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Recommendations for sustainable development
and disaster risk reduction




Data Sets:

Study area

®» Bahrain is a small island country
located in the Arabian Gulf.

» A flat and low-lying terrain
characterizes the geomorphology
of Bahrain.

®» An average elevation of only 10
meters above sea level.

®» [t has several human-made
features that have modified the
island's geomorphology.
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Data Sets:

InSAR Data (Estimation)

» Sentinel-1 data over the last 5 years.

Total of 377 scenes in IW beam
mood format and, in a descending
orbit.

» Baseline of less than 150m and
temporal of 12 days.

» S|C file type, VV, HV polarization
and, S2A subtype.

Geodetic Data (Validation)

Global Positioning Systems (GPS)
MAGNET RINEX files

Provide precise and accurate
information about ground
movements.

Continuous geodetic monitoring
helps in tracking and analyzing
surface deformation over time.
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Methodological Framework:

Preparing a HyP3

InSAR Stack

Input data

)

Load Data Stack

DEM, Azimuth Angle,
and Incidence Angle

Subset the Stack and
Cleanup Unused Files

npwNeE

Select Data

Define absolute path
Select a date range
Select an orbit direction
Extract INSAR data

. Delete unneeded files
. Subset the TS to AOI
. Convert the AOI to

geographic coordinates

. Crop the stack to the AOI
. Remove no data scenes

InSAR Time
Series Analysis

data

Connect to CDS climate

Coherence, velocity,
and total displacement

3

Motion Transect
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Configuring data

Error analysis

I

Small Baseline TSA

1

lf.
Small Baseline
Application

1. Quality of the inversion
. Velocity error analysis
3. Compare InSAR TS with GPS

M

Load Data

Modify the Network
Interferogram network
Reference Point Selection
Inverting the Small Baseline
Tropospheric Correction
Correct for DEM Errors
RMS of Residual Phase TS

. Reference the Entire TS
10.The Long-Term Velocity Rate
11.Unwrapped inverted TS
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1. Processing of Small Baseline
2. Configuring parameters




Perpendicular Baseline [m]

Results (Estimation):

Perpendicular Baseline History
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Results (Estimation):

Coherence History: Min/Max of All Related Pairs

mm Max Coherence
0.91 mmm Min Coherence
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Results (Estimation):
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Results (Estimation):
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Results (Validation):

IGS14 is basically an extract of well-suited reference
frame stations

“Cleaned” time series are provided. These have had
outlying pogition solutions removed to clarify the plots in

xes are scaled automatically to accommodate the
jme span and range of positions
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24 Hour Positions Using Final Orbits (blue) and Rapid Orbits (magenta).
Processed by the Nevada Geodetic Laboratory.
Plotted on 2023-0Oct-17. Last data on 2009-Aug-25.




Predictions

Carried out by a three-dimensional Cartesian coordinate
system that is typically used to describe the displacement or
movement of a point on the Earth's surface.

"NTAL" stands for "Normal-Tangent-Along"

stands for "Non-Tidal Ocean Loading .

C" stands for "Multi-Application Support Center." The
lfi-Application Support Center (MASC) is a concept that
s to a centralized facility or organization that provides
rt and resources for various geodetic applications and

Results (Validation):
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Results (Validation):

Quality Assurance Parameter

re estimated for all stations with at least
ne year of data and sufficiently dense time series.

ntegrated Database for Acquisition and Solutions.

Accepted Epochs
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Data Processing Quality Assurance Parameters

Time

Red dashed line = time of known equipment change.
Black symbols = left axis parameters. Blue symbols = right axis parameters
For explanation of parameters see: http://geodesy.unr.edu/gps_timeseries/QA.pdf
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Conclusions:

Most of the country shorelines are subjected to subsidence.
®» The new man-made islands are endangered.

The central area of the Kingdom also suffers from subsidence due to

agricyltural practices.

The causeway island is subjected to surface uplifting.
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ITIS THE AGE OF BIG DATA
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