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 Introduction - radar satellite remote sensing
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Radar satellite remote sensing &

 Radar satellite

CRrNIER-

SAR - Synthetic Aperture Radar
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INSAR - Interferometric SAR
FEERFLETIABA

DInSAR - Differential INSAR
=N THERAETERAR
PSI - Persistent SAR Interferometry
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& Radar satellite remote sensing
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Differential Interferometric Synthetic Aperture Radar (DInSAR)
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Ground displacement = (L2 — L1) / cos@
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nterferometry (InNSAR and DInSAR)
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Key processing steps of PSI technique
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INSAR R&D - feasibility studies & X & al 17 £
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* Mine subsidence monitoring
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« High-speed railway track stability
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« 2008 Sichuan Earthquake
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Typical Plan View of Longwall Panels

il

IR NN ENEN

\

-

R

(RN (RN [N [N [ [ (e |
= - Coal remaining
Remaining chain pillars
' Goaf 1 between longwall panels
Dire(_:ti_on
of mining % | ongwall i Development
*7 - ﬂrshearer headings to
_ || create new
Goaf longwall panels
Extracted l
longwall l
0
| |
(RN (SN (N [N [ (O [ e e e _ _
I N D N S N BN Main Headings
(R (S [ [ (N Y N e e ey

S



g
= ||

N

B

_
|
|
_
|
ﬁ .
#
_
|
|
_
|
|
|
|
_ |
|
|
D _
@ |
C |
O |
= _
2 |
@) _
-
d))
O)
-
n JUOZ 07 auo? !
" m— UOIIBULIO)aP paJnoeld paAen)
M mJOSC;COO

Fig. 8.4.1 Three zones in overburden due to longwall mining (Peng and Chiang, 1984).




Cross Section of a Typical Longwall Face - E£EI|m
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ALOS PALSAR iagery orovided by
ERSDAC, Japan

DINSAR results producad by CRC-SI f
UNSW/ NSWY LANDS, Australia
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DINSAR result vs Ground survey data (LO01-LO21)
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ERSDAC - Japanese satellite operator
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Ground movement in 24 hours — ERS tandem DInSAR
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Stability of high-speed railway tracks &E%kfa e 14 15l
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Subsidence in Yuyao - 11 November 2005 N SR DTN S

« Rall transport between
Shanghai and Ningbo
was adversely affected
after more than 100
meters of railway track
suddenly subsided
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BTR - “zero tolerance” on subsidence
RESHIIESE

« <3mm at the railway bases

e < 2cm over 20m length

« For the bridge, the allowance of the maximum
subsidence is 2cm, and the deformation between
neighbouring piers must be less than 0.5mm
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Elevated bridge based design

« Extensive use of railway viaducts

« Qver a total length of 113 km of the railway, about
100.17km are elevated on viaducts

* 90% of the whole railway travelling at the high speed in
the corridor in the air
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Railway Viaduct BN AISE
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Monitoring highway and high speed railway in Beljing
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Monitoring highway and high speed railway in

-100

Railway passing
the subsidence
zones
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Near real-time mapping of the 2008 Sichuan Earthquake
20084 3301145 K Hh 2= 3 St 1

« 12 May 2008 14:28:01.42 CST
« Ms 8.0
* More than 80,000 people killed

« "Experts Estimate Over $75 Billion Economic Loss"
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2008 Sichuan Earthquake, China SN HhE
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Mapping

the 12 May 2008
Sichuan
Earthquake

with INSAR
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ALOS/PALSAR
DINSAR results

* delivered and applied
In near real-time
(CEA, NDRCC)
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Integrated radar and optical satellite remote sensing

for safeguarding carbon capture and storage
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Project Leader: Linlin Ge (4—% MUM‘)

m  Australian participants KA Z 0 #.A7
UNSW - University of New South Wales, Sydney, Australia (87 Fd B /R 12 K5%)
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Satellite technologies n
= Optical — vegetation stress
=  Radar — ground deformation .
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Satellite Radar Remote Sensing

| DIHSAR - differential interferometric

synthetic aperture radar

m PSI- persistent scatterer interferometry

m APSI — advanced PSI
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Satellite Radar Remote Sensing
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Satellite Radar Remote Sensing
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Concluding remarks g

Potential CO2 leakage has to be carefully monitored
BAIN1ZF Y I 77 R B ERICO2iH IR
Radar satellite remote sensing can be used as a highly sensitive, cost-effective, and long-term
monitoring technique to complement ground-based and aerial surveys at CCS sites
BXAPEERAILEN—TEEHER. EAERARBHIE BT IEA,
5 #th E #N 22 CCS I il B
DInSAR with ERS Tandem achieved 2mm resolution at a test site
DINSARE AR 45 BERS L2 B (BIBEE R IG &R T2E2 XKD HE
PSI with multi-year radar satellite data has successfully measured uplift and subsidence at the In
Salah CCS site
PSIEALEEEFE L LEHRTFEERINER/REFNT EZFHFIE L RASH
Mz S HEZNERN BT S BT ARMBEEMRXASFF RS IEZAIE
PSI with multi-year radar satellite data has been successfully applied to the Otway CCS site but
did not detect ground heave due to CO2 injection
PSIIARLEESEE XD E2HIEE TN A TFREEFRCO2HFER,
BRARNEIRFT = ST ARTB i mEfEi
Diverse applications: urban subsidence (groundwater extraction and tunnelling), mine subsidence,
earthquake and landslide monitoring, etc
T2 BN AR - TR (M ROKFFRFOBRETRR), 0 BRIEE, iR ILKBI N5
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A = Perth
Deformation Map

B = Change In
mean
groundwater
levels in Perth (A.
Smith et al., 2005
CSIRO)
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Seismic Faults in Los Angeles Basin: Subsidence Phenomena:

é Oil & Gas Fields

San Jose Fault
Raymond Faul === Water Pumping A Vel otl?ysﬂ i
Whithier Fault o
[mmiyr]
El Modeno and Peratta Hills Faults

Los Alamites Fault
Newport - Inglewood Fault

SR @ N

8. Elysian Park Blind Thrust (7?)

9. Coyote Hills Blind Thrust (?)
Hi ind Th ?
10.  Samnta Fe Spring Blind Thrust (7) PN R s e ) (T R.E. S.TI. |1 2004)
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