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—HELPOR, smUiREERRm KIS, REHE., REERATERSRA, TE
B AR 24 E KA SN ME REF AT RFER R, A &X EAIMAXFEERRE.
R, MERSNHELMHSERERITE, 5. L NRETRENTE, &
g H A EE R E . B 2W. SFHITEMB. RS YT BIREU
M ETRERE X BRI RRIE, DUEEMANER, BANEE, REREIEL.
e, 2ERER, MUTURRRETES BERBRETTEYE, RfdalbT
X T TR B R (AR B AR B s 1 "

— HETREE BIREHI T K R
1. BT

B IR W8 o 2 FRATBOKHER] , 275 2 AUl AR R R AR AR
ARG . MR R AN TR EE AR R E TR, A
HFEELEABK ., R, AMEBIMIEE B LRSI, BT THX
MBHAK LR, HR B AIREE, HHREABREEREARNE, 78R
FITRAEH B I TR AR 09 T S B 2o I TR S L3R B 5T Fh (Raucoules
et al., 2003; Teatini ef al., 2005; Manzo et al., 2006; Pagli et al., 2006, Stein, 2005; Bitelli et al.,
2000; Psimoulis ef al., 2007), '

2. wTHRSSREFRE

HTEFRMSERFEEREELN S HEEEABRMEMETRER, HIE
WEETLIAR 0.01~0.1mm (B 1), HEBTFTHRARE ., MR, dBES, ZHEANA
WEKRAF/E T LEE NS REPLER 5| (X3, 2001; Raucoules ef al.,
2003) ,
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£1 BETREBRRAZNOLRR

Fik & RS R W¥E/mm  E/ELHHE EEHE
KEHE =R -] FH 1~10 wA% BEE, LAk
T AR B A &Y 0.01~0.1 =043 BAR, RE&XERTEEN
DGPS A % KPIEE  2~5/520 R R
CGPS A8 K¥E/EE 2~5/2~10 BEARIK BAH, felkpEk
D-InSAR A& E FER 15 2~10 =771 F5RMX
PSI -8 A} PERE ) 0.1~1 17 AR, FEFREX
GIS A 2R KE/EE >50 &K b i:15 Rl

3.GPS #AR

AR, BEE GPS BARMMK R A MIFRUUE 54T, HE AL BEF B REAT
BATHRRMTESRERS, REAMETREEN S RARNE. 00EER . 7 MR,
SR R BAR 5 A BB AE A5 T 45 % F BE (Bitelli er al., 2005; Psimoulis ef al., 2007; Hu et al.,
2006; Sato et al., 2003) , DGPS (Differential GPS) J7 B 78 1 HEFNH) & IR BIATE Bl A L R 1T
MBS, AR, REBTZAEREIFER; M CGPS (Continuous GPS) M4&H A N AT
LATE S UUFE MR 5T E P SR I R BN S S EME S . R, &Eid GPS £
AR, B UBEBERBUMNUIBR A MRS S, BEKSEMMKSZERSIEER,
B IE IR 2 B K R ) & R B8R (BREE, 2004, £XUR%, 2001; Li
et al., 2006; Wadge et al., 2006) . 1B RAELERN PR TFENMTER/D . BEEEMR,
ENGERAFELENZS B S HEREABE

4. InSAR HAR
1) 444 D-InSAR # R

ENEBABREARATHENEREAR (D-InSAR) BB ELEETHENTEEERE
TR ARESEBA RIS BN —FE M E TR ST B, SR
ERBIMAERHRAR A EZNHRPEEFR, APE. BES, SRR,
B ZEAR SRR EAMETIREGENTR S, #BAOE, BUETRK
EAERIBRS, F EXF SAR B R EMERIEE R, IR UERL R et B ERE—E K
EHEEA, FNEEXEE PEHE. RREHMEMRERREEER, ERNAKIR
RS BFTIHRR, BESHERE TR, NATEEZBIRE (Li e al., 2006; Wadge ef al.,
2006; Li et al., 2004; Webley et al., 2002) .

2) & it 9 D-InSAR # K

% /N "% (least squares, LS) . 7k At # &1k T # 5 & (permanent scatterer
interferometry, PSI) fl/3E4k £ (small baseline subset, SBAS) k£ 7Ef54t D-InSAR ¥
ARERE ERBEAEN, HEHKERN T 7R nSAR SR A a2 MRS BN i
BE, REUEMBESEMRGFAE. £54% D-InSAR MWERL L, BEidX KR SAR
BRI Z I, ERH R E X KA E FFFI 0 SAR BEHR A FF7E LBt Fig
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AR E A, PR T S MR, WIS RATER B b dd U
Tk, VIR B EL%5 RS ETIRET T,

(1) B3 (LS) AR, B/ 3 (LS) HEEHKEN SAR EBIL AR R b il
N_FermER, FIFAB/N_FE:, RGOS E S A RE, BERAESE S KEE
AR HETIRE(E . LS HEE AT R B R, TR PIHIRE . DEM
REMAKSHOATHEFEERE HARNRE, HHONERERE X EHBI#.

(2) KABSHETHUE PSDER KAEBS ETHHER AN EEEERE R
(—ARDT 25 F) Fl—H X Kot EF3 ) SAR B4, @l St R aaEER e,
BEUEARZRTE, 25 EHEMASIESRER A AESS A (PS), REFA PS
LS MiEITE S DEM 2%, iYW RBERM KRN wE, HFmKEEREE
MITTREIME R . ZAEREE: —ERENPREES, HERBBENSVESE
BEEWIREENIN; ZREZEARAREATENEZ@METIRERE, =EHRXH
BEZB AR, F/NF Skmxskm, [EEREEEAFRTNEARBELZABX
(Ferretti et al., 2000), AT #H—fRHR PS FEEAESIRNM AP HFEREE, H% PSIRAR
BIN FTERE, BRIDUHZEI T A TARSHARAR FEBR KR PS SAMBIRX, AN
BLRBRARNES) . HAEMBITHr (coherent pixel technique, CPT, /BB RHIT
FXRMEEE ST RBULRE ) HEARMEFE PS HR (305, 2006; Ferretti et al.,
2000; Berardino et al., 2002) ,

(3) /NELRLE (SBAS) BiAR., /NNEREFTERMIKIBH SAR FHASRETNES,
F1MEA N SAR BHERAIE/N, MESEIN SAR BUERELIE R, FIFEMEMNERETR
(singular value decomposition, SVD) FEHixe/MEREERGHDERE, NMBAIAZK
HARENHETERER. 515469 D-InSAR F1 LS HARML, SBAS Fikal BZh4E H
KEAAFER R ERMER, BT KELSFBOLRIEAT, 80T B8 _LRsREE,
BET SAR BBRWAIFR, HENATEGRHER S PS B AMAS IR — kg,

5.GIS #HR

GIS HARBEEAFA HBIERE . SET. ERFEREIEE, BiS s Az
THEEWHBR TR, FIH GIS AR, AMUATLLSZhH PR ETiREE B
ARANEE REEBNEERREUE R, R AT LUK B &R R BRI TR e # 1T
LARENSYT, TS M —S MM STRTEIES, 2006; BRESS, 2004).

= WETLER R T RS IRE BT IR
1. BRRBENES

1) K& 54 GPS #4].4

KRB F GPS WIRB BN FHRERESAEER RN ARG R, 7T AR
REXANSEEFEMKEMELR , RBUE IR s B S/ AR MR 93 BiRdE
BB, 7E DGPS 5 CGPS M E M4+ A M i KfEREMLE, BRATREFRH LR A
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RER, KBKEMENEPHHIRBSHF P ORES GPS R —BHMNEL; RE,
T [l e ] 1 e P R BRI R A T e 04, FIRTKMERI R S5 R 4B7T GPS MIZR M &
GHRMERE, REEUEKE.

2) KARF.E . GPS 4 .54 A R AR KE

- EMBARME R MERTHFNEE TR TR E TR R, RS %HE
RN RS EB M EZ A TR EAREXEX LG, AT ARFEEAREHB,
EETRAN T X PS AR, 7ERCE = SR BRI 2 BiF GPS Btk
HEM R M, X L RN EA SR B EAEHR S8 SAR B, HRIHIIRBGX 25
FHEREE =43 br, FIRXEEESA AT T HEGGEPETFERS
R RIBIE XA B A ERS, MARRIXT PS HARKEATIRESREIEHFT
KR (BB, 2004; ZEME(%, 2004) . KA BB THAERNHAEE, 52
ERERETREELS, WA ATARSESARNRIE. # Rt T SHKE,

2. FEBEEANYEERS
D3F4PSEK

PSI BiARZER IR TE UK BB AR, RTESRONARES, &
HERENTEREUE BTEIFER RN, MBZEARMBERINET, ik, 4%
2 EOIFHRBCI THAL L SEAESH PSI HEARMLHATR . CEMEEY, ARTEYA
KBRS, AHRENEN PS SFFE—3t, fltn, 76 ESR-12 BEEEREF K PS
R, H 60%~T0%RETE ENVISAT AR P KAREFA PS SlEHE, XABETER/ SAR 4
$diEid) PSI BORTEM EUTRERT S -PERIRAE T VT8, 276 PS BRNMUATLARRB PST J7
R AR MBERA RS, TEAR LS T8 DE RS SIRFNE . L A EFEAT,
feitt—A el A BRI AT AR 0 P AR 2E A (IR ] 43 R [l R

2) 3% 4 SBAS # K

SBAS HARMBABHEE(RF ERS $0E, (ERE G4E ENVISAT M2 1 SBAS 71k
WrBS5RE, CAPNRES, FIA SBAS i ENVISAT #l ERS SR &7EkKEUL
FIANBAR LT, HRERSESKENBRE R, £FH SBAS HAKMAK
BAUEEZH SAR BRMABIMRIEEWRAT, ETHTREERENEEST, [
WA SBAS HAREZTURBIRFH LB BET . X2 PFIHTHANTES
BIREXIMBRE. B, £EH 1978 FELUK, —HAIFMR WHHFT SAR BRIRER,
HERSEEZHB . AL, SRERIE A SR s 8T. ARt
RENTEE, RRNESRERA BT ANERGEMISTERE LA AEm, mETERR
k. BT THER S TS BE Z TR TR R, BIPEENET SAR
THHBEARNMETRESZ, REE hFETRBIERRFAE FI&ME.

3) RFEATF 6 HHE RN
HEBBIERRNERRALEHEASRELEE, LY E R ERMRE
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BAENNTHERT, ETHRERRRAANT, R ERNR S AP RO HMhKE
BB . ATRARA GIS 3P SAR AR BB R S miES R E
BREHIRKEERERE L, MBNAREXNMEERE L, DEARETREEL
EWEIHRREIE R, EiREsEs . FEMRERME L, A 2%
iz 23 [ElE B

%2 HMAEMNIDESAR R4
R4t EbR=1: s Rk WEs

il AT ‘ fkm /
)::} RS BATRY A o bid2 - HEFE 98/ B AR
ALMAZ &%) BT 1991 FEkE R 300 S HH 30~45 15~30 3~11
o 1991~2000 4F
ERS-12  BKMZEF 1995 4 780~790 C A'A% 102.5 25 35
JERS Rk 1992~1998 4F 568 L HH 75~80 18~25 44
Radarsat-1 BR#{ZEMRIE 1995 £E4 790~821 C HH 50~500 8~30 24
ENVISAT BR#iZfEBF 2002 £ES 800 C HHVV 100~405 25~100 35
ALOS H#& 2006 EEE4 700 L HHVV 40~70 7-88 46

250~350  100(%3R)

3. RflEmE

AR REZ BIFEARBREAMERTIRYE, HRREHHETHE, B0a8
i BE—BARRETER BRI LRBR

1) R A /RS I K

SR (the double interpolation and double prediction, DIDP) iR (BESE,
2004; SXURSE, 2001; Lietal., 2006) , B 5EFIH CGPS MARIEHE i KIMA K URE
BIREBIESH, HEEEPHARSERIRE; BEMA GPS #Hl8 AR ENERA
RS HARM £ R 5T ) MR E R AR B AR BB D EWHUEREHITH
IE; ARENBUERGH ISAR $fiExf CGPS ZRF#ITHMAME, HRZEBAKER
58, BAEARGRIZFERKN CGPS BiE L aTm CmE M PEHTHiE, ATE2I
AR RTE LR ; BREXT PR RETE G T, REUBBETIREER . XFhELd
e EEAN, 23S GPS $dEF InSAR FABEMBA L, BT GPS 5
InSAR BEARKMERG ST, THTHHEE. SHE PR EmTTRE N,

2) GPS-PSI/SBAS # 3% %4

PSI/SBAS H#ARTLREEHFEE L EESHBENNBEREEL TR, 48 GPS
RGRET E O LR R R A, FTLUURBI R X ARG ST ENBR, M5
SH K S Em TR AN XN ET A SH RS LA EER N, B, ES

£ PS/SBAS B ARMELHEL R, HLAT L% BiEH GPS Hi ARk PS SAEARFFEEIK
BB RN TE RS E SN, MES PSIBARMANERE,

3) PSI-SBAS ¥ K &4

St PSI A1 SBAS F¥:48 H B, 25 ASHAY PST RS, DSBS CBAERE T
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B SAR BIREEERIERE b, ST RELAR S RIEL MR T AR T
4. £F GIS HssES 2 &

e X R T R W I AR B B R RAR . B ME&RBYIERE S E—RAR
GIS ¥uiEfE, BEGRKIE AT, HEHE. BERHRRMTNEE, MEME
Bt —BHRE | BE, ABBEIRRISMTE B PRARESE, ERHMNSERTUE
IR, ATEEHUE R R KA RBIRTRE, £ GIS P, ALUEARRR . AART %R
BEMEX SRR IESE—NSERT , B AT R TR LRHE
FRETTIREREDLS], FRHEE RRE SR RIER A HT 7 7 X8 18 I TR
UILDEIE 32

=. MAERE
1. HETMGA BNRG

T USRS Wil R 45 (subsidence integrated monitoring system, SIMS) EZ {5 &
SR EHD T TR W B, A R RSB, XTI S B E B EE 204, #
W TIRER F R ENHX, RELRFERSZSHUENEAR, HEESLHKHE
iKW 2R 45 (Teatini ef al., 2005; Wadge ef al., 2006; Motagh ef al., 2007), SIMS 7] IR
MERRETF—5, TRE—FBRFENALE, FBHRXEHE. SR ETT
FEER, XTRATHETIRERE, IR, RN RERREMESEN
BHIGHEHE S 5 SR A L R B R TER

2. MRS EEBRKAF ERRSFLIEEH TR ET R

FEHRARMANERONERERT, RERBEGELXEEREASRREKHE
TMRE, FEMERBIIRXEHXKESTRAIMSEFNERAR, ERHTXE
KEEIIFEE . Bk, HE2RK, RERR MWET. FRYES. BFE
LI AKTES) , BRBIREMES, SEXE, HEAF - E—HXEEET
WS P28 o SRR HTE TRERR ST A B R X TR B RO BE M L TR R AEDURIBOIRR |
FEASAR T B0 B RIS, DURKEE R — BRI R B Rk
HRFARHTE. ZRIESERITEN LIS R TRA AREARE, FAX
Kok, BEERER, ATLIEBUE YHEARTBXBIR R ETREE LMD KR, 75
HE. SELEMNARRUIRMMT. TLURERE #OEM, WEARFHEMNENE
RS B G YRHE S S BP0 (e B | X I SR A R & UL A R 45
BEEEE), A GIS BAMIHITRE. 4, EREMEXWBREEEEMLY
THRHFIE; SRS ARIEX SETE A Bl B A B TR AL 2 B/ B 5 AR 4 R
IR SR, P& DX R A T (TR FR) A R IR AL A s R e TBURR L B s I e R Ay % 3
SR B E TR RS B A T, HE AR R IE T & R B R R R E
ViR B BRP RS, NTBSIEXRITEARM AR ERRILE, SBHE
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WREHAN AT, U R EIR N TR R ANEREFHFERRRE
AT SRR LRI o

MERSMINAERARRSIZRKE, AETHFERREFHNESREERRTERAE
I RSMARMRANRRER, FAHEESHEATEROANEY, ZFENEER
PHLEER, BE . BERAMBETERRTRIEFNRE, RENESREEA
BLE XA R KB STAE 5 AT HE— B R FIARAL, R T RHHE. WATFR. Kl
&, g, IRYRESES. AKEHFREERAHE IR TS A8 E
TENREESTE, UBTLITRNRARRER. ATHRMTE—PRBESRE, &
ASEHBITE, EREESMEGCEL R, ME%, REEY . MEFE. BET
S B 2 B S RS O mOR B T

% XKW

RE, HEE, BES 2006, PR AMMEITRERILRR M. BHEHRTSHNLHE, 26(4): 29-35

BREEKE. 2004, INSAR—GPS—GIS $UB A AP RINA. KRR SR, 24 (3): 87-91

8303, BIRA, 8% 2006PS SRR RAMFRENRGHNARRERE. HRPNEHRE, 21 (11):1193-1198

XU, SICHE. 2001. GPS FLAHIEIZE InSAR THRBEREERHHT. BEGE R, 70(4):8-11

FRAZ, BHE, TH 2004, KABHGEEATHUEEAR. RIURFEFER (EERHER), 29(8): 664-668

X%, 1999, HEFTEMET 1998 FPERBK. PEHMA, (1):30-32

X% 2001, SEMEFRCFERE S HRNEH RE. h¥Eas, 8(2):273-278

BEFR, DM, REFE. 2002. FIF B D-INSAR SR KE MR RGHAKIL— SO BREHEIFL. TE
MR, 18(2): 119-126 ’

F#E, %4, X%, 2002. T D-InSAR £9 1993—1995 E M E IR MR, HERYIHE 23R, 45 C8T]) : 244-253

RILF, W, BAKE 2004, ET D-InSAR K KA RVIEEBEREA LS. B SHBEERE, 2002):22-25

R¥, THE, K. 2007. DInSAR BAMBRF#E. BHEHE R, (1):84-89

BEH, K=, HEES. 2003, PRBEIMEETERRNOLAHE. BHNLH, 23(6): 585-593

HERR, HFIE, FI3. 2006. PS InSAR HAREMA KM Z@EERPTHNH. HRBRIEF, 6):1-6

AR, fAHRA. 2005. SAR ZA4THHUEBRRAERREREFONAIR. MERFEHR (BRMER),
33(4): 463-465

Berardino P, Fornaro G, Lanari R A. 2002. New algorithm for surface deformation monitoring based on small baseline
difierential SAR interferograms IEEE Transactions on Geoscience and Remote Sensing, 40(11): 2375-2383

Bitelli G, Bonsignore F, Unguendoli M. 2000. Levelling and GPS networks to monitor ground subsidence in the Southem
Po Valley . Journal of Geodynamics, 30 (3) : 355-369 ‘

Carbognin L, Teatini P, Tosi L. 2004. Eustacy and land subsidence in the Venice Lagoon at the beginning of the new
millennium . Journal of Marine Systems, 51 (1—4) : 345-353

Casu F, Manzo M, Lanari R. 2006. A quantitative assessment of the SBAS algorithm performance for surface deformation
retrieval from DInSAR data. Remote Sensing of Environment, 102 (3—4) : 195-210

Colesanti C, Wasowski J. 2006. Investigating landslides with space-borne Synthetic Aperture Radar (SAR) interferometry.
Engineering Geology, 88 (3—4): 173-199

Farina P, Colombo D, Fumagalli A er al. 2006. Permanent Scatterers for landslide investigations: outcomes from the
ESA-SLAM project . Engineering Geology, 88 (3—4):200-217

Fernandez J, Yu T T, Rodriguez-Velasco G ef al. 2003. New geodetic monitoring system in the volcanic island of Tenerife,
Canaries, Spain. Combination of InSAR and GPS techniques. Journal of V(;lcanology and Geothermal Research,
124 (3—4): 241-253 :



64 B HE R 8 7

Ferretti A, Prati C, Rocca F. 2000. Nonlinear subsidence rate estimation using permanent scatterers in differential SAR
inteferometry. IEEE Transactions on Geoscienee and Remote Sensing, 38 (5) : 2202-2212

Fielding E J, Blom R G, Goldstein R M. 1998. Rapid subsidence over oil fields measured by SAR interferometry .
Geophysical Research Letters, 25 (17) : 3215-3218

Gatto P, Carbognin L. 1981. The Lagoon of Venice: natural environmental trend and man-induced modification .
Hydrological Science Bullettin, 26 (4) : 379-391

Hanssen R F. 2005.Satellite radar interferometry for deformation monitoring: a priori assessment of feasibility and accuracy.
International Journal of Applied Earth Observation and Geoinformation, 6 (3—4) : 253-260

Hellwich O, Ebner H. 2000. Geocoding SAR interferograms by least squares adjustment . ISPRS Journal of
Photogrammetry and Remote Sensing, 55 (4) : 277-288

HuJ C, Chu H T, Hou C S et al. 2006.The contribution to tectonic subsidence by groundwater abstraction in the Pingtung
area, southwestern Taiwan as determined by GPS measurements . Quaternary International, 147 (1) : 62—69

Hu J C, Hou C 8, Shen L C et al. 2007. Fault activity and lateral extrusion inferred from velocity field revealed by GPS
measurements in the Pingtung area of southwestern Taiwan . Journal of Asian Earth Sciences, 31 (3} : 287-302

Lanari R et al. 2007. Application of the SBAS-DInSAR technique to fault creep: a case study of the Hayward fault,
California. Remote Sensing of Environment,109 (1) : 2-28

Lanari R et al. 2007.An overview of the small baseline subset algorithm: a DInSAR technique for surface deformation
analysis. Pure and Applied Geophysics, 164 (4) : 637661

LiZ W, Ding X L, Huang C et al. 2006.Modeling of atmospheric effects on InNSAR measurements by incorporating terrain
elevation information . Journal of Atmospheric and Solar-Terrestrial Physics, 68 (11): 1189-1194

Li Z W, Ding X L, Huang C et al. 2007.Atmospheric effects on repeat-pass InSAR measurements over Shanghai region .
Journal of Atmospheric and Solar-Terrestrial Physics, 69 (12) : 1344-1356

Manzo M, Ricciardi G. P, Casu F et al. 2006. Surface deformation analysis in the Ischia Island (Italy) based on spaceborne
radar interferometry . Journal of Volcanology and Geothermal Research, 151 (4) : 399-416

Meisina C, Zucca F, Conconi F et al. 2007. Use of Permanent Scatterers technique for large-scale mass movement
investigation. Quaternary International, 171-172: 90-107

Meisina C, Zucca F, Fossati D et al. 2006. Ground deformation monitoring by using the Permanent Scatterers Technique:
the example of the Oltrepo Pavese (Lombardia, Italy) . Engineering Geology, 88 (3—4) : 240-259

Motagh M, Hoffimann J, Kampes B et al. 2007.Strain accumulation across the Gazikoy-Saros segment of the North
Anatolian Fault inferred from Persistent Scatterer Interferometry and GPS measurements. Earth and Planetary Science
Letters, 25 (3—4): 432444

Pagli C, Sigmundsson F, Amadéttir T ef al. 2006. Deflation of the Askja volcanic system: Constraints on the deformation
source from combined inversion of satellite radar interferograms and GPS measurements . Journal of Volcanology and
Geothermal Research, 152 (1-2): 97-108

Pavez A, Remy D, Bonvalot S et al. 2006. Insight into ground deformations at Lascar volcano (Chile) from SAR
interferometry, photogrammetry and GPS data: Implications on volcano dynamics and future space monitoring Remote
Sensing of Environment, 100 (3) : 307-320

Pepe A, Sansosti E, Berardino P et al. 2005. On the generation of ERS / ENVISAT DInSAR time-series via the SBAS
technique. IEEE Geosci. and Remote Sensing Letters, 2 (3) : 265-269

Psimoulis P, Ghilardi M, Fouache E et al. 2007. Subsidence and evolution of the Thessaloniki plain, Greece, based on
historical leveling and GPS data. Engineering Geology, 90 (1-2) : 55-70

Raucoules D, Maisons C, Camec C et al. 2003.Monitoring of slow ground deformation by ERS radar interferometry on the
Vauvert salt mine (France) Comparison with ground-based measurement . Remote Sensing of Environment, 88 (4) : 468—478

Rott H, Nagler T. 2006. The contribution of radar interferometry to the assessment of landslide hazards . Advances in Space
Research, 37 (4): 710-719



MEEFE: D URERHR SR A7 e A I 5 A L A 65

Sato H P, Abe K, Ootali O. 2003. GPS-measured land subsidence in Ojiya City, Niigata Prefecture, Japan . Engineering
Geology, 67 (3—4) : 379-390

Stanley D J. 1990. Recent subsidence and northeast tilting of the Nile delta, Egypt . Marine Geology, 94 (1-2): 147-154

Stein A. 2005. Use of single- and multi-source image fusion for statistical decision-making. Internationa . Journal of Applied
Earth Observation and Geoinformation, 6 (3—4) : 229-239

Teatini P, Tosi L, Strozzi T et al. 2005. Mapping regional land displacements in the Venice coastland by an integrated
monitoring system . Remote Sensing of Environment, 98 (4) : 403—413

Tizzani P, Berardino P, Casu F et ai. 2007. Surface deformation of Long Valley caldera and Mono Basin, California,
investigated with the SBAS-InSAR approach. Remote Sensing of Environment, 108 (3):277-289

Tomés R, Mérquez Y, Lopez-Sanchez J M et al. 2005. Mapping ground subsidence induced by aquifer overexploitation
using advanced differential SAR interferometry: Vega media of the Segura River(SE Spain) case study. Remote
Sensing of Environment, 98 (2~3) : 269-283

Wadge G, Mattioli G S, Herd R A. 2006.Ground deformation at Soufri¢re Hills Volcano, Montserrat during 1998-2000measured
by radar interferometry and GPS. Journal of Volcanology and Geothermal Research, 152 (1-2): 157-173

Webley P W, Bingley R M, Dodson A H. 2002.Atmospheric water vapour correction to InSAR surface motion measurements on
mountains: Results from a dense GPS network on Mount Etna. Physics and Chemistry of the Earth, 27 (4-5) : 363~370

Xu CJ, Wang H, Ge L L et al. 2006.InSAR tropospheric delay mitigation by GPS observations: a case study in Tokyo area.
Journal of Atmospheric and Solar-Terrestrial Physics, 68 (6) : 629-638

Yao G Q, Mu J Q. 2008. D-InSAR. Technique for land subsidence monitoring. Earth Science Frontiers, 15 (4) : 239-243

Application of Integration Methods of Multi-Source Data
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ABSTRACT

Land subsidence disaster has been becoming a serious concern because of its increasing
hazard to environment and local sustainable development of economy. Further study on land
subsidence is not only necessary for environment protection but also for scientific exploitation to
resources and sustainable growth in economy, which is especially important to the eastern area of
China, the most populated part of China where mining activities for oil, gas and groundwater are
frequent and natural events, such as tectonic activity, sea level undulation and earthquake
commonly. Over-mining and evacuation of the natural resources under the natural agents build up a
considerable effect on land subsidence in the region. Various techniques have been used to detect
the land subsidence, such as leveling, GPS, InSAR, PSI and GIS. However, no single-method
application is satisfied in real cases. Therefore, integration of multi-sourced data is developed in
this paper. In detail, ground deformation detection, data process, problem and prospect in the
research are discussed.



