CHINESEJOURNAL OF:GEQPH)YSICS SRR _Go | mai

TR | A Ao R English

HUERPIEE2A4R = 2012, Vol. 55 = Issue (2) :452-461 doi:10.6038/j.issn.0001-5733.2012.02.009
7% ) 0 B 2 e HhERB) T 2 Kk HIFR 2 BHHEHZ | THER | SHXE | RERR << Previous Articles | Next Articles >>

5| | & 3¢ (Citation):
VESOR, ZRE4, TR, FEKIE, 6 A InSARKIIEL BARAG THEAZHUILIX (R I P LA A 5K 2 250 HhBRIBE 244, 2012,55(2): 452-461,doi:
10.6038/j.issn.0001-5733.2012.02.009

XU Wen-Bin, LI Zhi-Wei, DING Xiao-Li, WANG Chang-Cheng, FENG Guang-Cai.Application of small baseline subsets D-InSAR technology to estimate
the time series land deformation and aquifer storage coefficients of Los Angeles area.Chinese J.Geophys. (in Chinese),2012,55(2): 452-461,doi:
10.6038/j.issn.0001-5733.2012.02.009

A INSARK FE L B AL THEZ AL X H 3 R I 2 B R & KES

voRt 2, Z=EAHT2, TR, wrut 2wy 3

1. PR R Rl 545 BB e, K 410083;

2. T A A RO AR SR AR I N s =, Kb 410083;

3. EEEULOR R S R R, FEILE

Application of small baseline subsets D-INSAR technology to estimate the time series land deformation and aquifer storage
coefficients of Los Angeles area

XU Wen-Bin®?2, LI zhi-Weil2, DING Xiao-Li'*3, WANG Chang-Cheng!'?, FENG Guang-Cail'3*

1. School of Geosciences and Info-Physics Engineering, Central South University, Changsha 410083, China;
2. Key Lab. of Precise Engineering Surveying & Deformation Hazard Monitoring of Hunan Province, Changsha 410083, China;
3. Dept. of Land Surveying & Geo-Informatics, the Hong Kong Polytechnic University, Hong Kong, China

Download: PDF (742KB) HTML 1KB Export: BibTeX or EndNote (RIS) Supporting Info

PHEE 2 [ FE AN AS LM X [ AR 5 S5 | 16 M BRI S5 R L 7 3 5 T 7 ol B [ S8 A7 5 1 [ AR SO FEH 19 SEENVISAT
ASARBEHIEIZ/E i T 7008 T 115525/ T-300 m I /N F-34E FMR 222 43 T 1, FE AL T RIEZE S5 R (SBAS), GPSHIM F/k/k  ——

A
PrEARAG T T 11X 52003429 J1 2009428 7 ¥t i )7 AL Je B /K Z /K R B G S 40 90 45 R W 1 (L) TEINSAR T T LA j}%iiﬁi;uﬁﬂﬁ
T FE RN 22 b it R B SR AR DX A9, = e A KR R K S [ S i R iR i Pasadenafi i (~- 2.5 cm/a). San JJD)\GIFHMg%
Gabrieljiii#(~-2 cm/a). San Bernardino#;ii(—-2.5 cm/a). Pomona-OntarioZiiti(—-4 cm/a)fiiSanta Ana7;iti(—~-2.5 - AIeE;t

cm/a), UL tiA il s i R E AR [ Santa Fe SpringsX i (~-1 cm/a)fiwilmingtonX i#(~-1 cm/a)%; (2) INSARIH 8] /741
T8 5 GPS R A0 5 1L 77 ) 16 T35 56 e FLAT 8 1) — B0 P80 TR A8 % 22 SR 7 % 50,39 emi/a; (3)INSARIM il el as 5 Koo _
SR T KB AL R — B, JEHE TAISC IS T T Sk R B K R MR ARSI K S5, S0 T 87K 2 T AL 7 5 H R 35

. . , NV VFIO®
KB INSAR, RIERZRAE, WRIBAE, HTK, JKEIKRE, HEL

BN

Abstract: The Los Angeles area is a tectonically active region with a combination of natural and anthropogenic B
< Fl
deformations, such as, fault related tectonics, oil and groundwater recharge and discharge. In this paper, we TBER
process a dataset of 19 descending ENVISAT ASAR images acquired between September 2003 and August 2009 TERK Ik
over Los Angeles and generate 71 differential interferograms, which are characterized by perpendicular baseline eI

smaller than 300m and time interval less than 3 years. Based on Small Baseline Subsets (SBAS) D-InSAR
technique, we estimate the time series land deformation of this area. With the additional GPS and groundwater
data, we further estimate the aquifer storage coefficients. The results show that: (1) a couple of deformation
evident regions can be easily identified from the interferogram, including the aquifers compaction related
subsidence area such as Pasadena basin (—-2.5 cm/a), San Gabriel valley (—-2 cm/a), San Bernardino basin (—-
2.5 cm/a), Pomona-Ontario basin (—-4 cm/a) and Santa Ana basin (—-2.5 cm/a), and the oil extraction related
area such as Santa Fe Springs (—-1 cm/a), Wilmington (—-1 cm/a) and so on; (2) InSAR-derived and LOS-
projected GPS deformation velocity show a very good consistency, with a RMS difference of 0.39 cm/a; (3) InNSAR
deformation time series and groundwater level variations are in good agreement. Based on the theory of
poroelasticity, we calculate the elastic and inelastic skeletal storage coefficient and analyze the deformation
mechanisms of aquifer system.
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