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By the end of 2010, there are thousands of hydropower stations in China and the power capacity had
increased to more than 213 million KW. China has set a new target of cutting carbon dioxide emissions
per unit of GDP by 40-45 percent by 2020 from the 2005 level. To achieve the target of non-fossil energy
sources accounting for the proportion of primary energy consumption to 15%, hydropower development
need to be accelerated. Hydropower stations are always located in gorges accompanied with geological
hazards. Resettlement is also one of the most important major issues of the hydropower development.
Monitoring is essential to predicting the behavior of landslides which threaten lives and property. There is
no doubt GPS is the most suitable technique for measuring ground displacement with millimeter accuracy
level, highly automated and less labor intensive than the conventional techniques. The GPS multiple-an-
tenna switch (GMAS) is a kind of dedicated electronic switching device connecting the receiver with an-
tennas, which significantly reduces the required hardware investment. INSAR can be used to reveal sur-
face displacement with centimeter accuracy, wide coverage and fine resolution. It is not only a great sup-
port of GPS monitoring system, but also provides historic displacement information which is helpful to
modeling and analysis as well as safety evaluation. Based on GPS multiple-antenna, wireless bridge and
3rd generation telecommunication technologies as well as single epoch solution algorithm, a near real-
time landslide monitoring system of Pubugou hydropower resettlement, new Hanyuan country, is under
construction. The primary results show that the monitoring system is characterized by automation and
~mm precision which can meet the requirements of near real-time landslide monitoring. GPS monitoring
application can expand with INSAR technology which overcomes the limitations of the single system.*

K koHyy 2010 200a, Ecmb mbicsiqu audpoaniekmpocmaryuti 8 Kumae u MowHocmsb g8o3pocria 0o 60-
nee yem 213 mnH. kBm. Kumatl nocmaesun Ho8yr Uerb pexyuiux 8bibpockl 08yoKucu yanepoda Ha edu-
Huuyy BBIT Ha 40-45 npoyeHmos k 2020 200y om yposHsi 2005 eoda. [ns docmuxeHus yenu Heuckona-
eMbIX UCIMOYHUKO8 3Hepauu y4yema 0osu nompebreHus nepsuyHol sHepeuu 0o 15%, passumue aud-
PO3HEP2EMUKU, HY)XHO ycKopumb. [TudpoanekmpocmaHyuu ecea0a pacriofioXeHbl 8 yUlesbsiX COnpoeo-
x0aemcs 2eonoaudyeckux onacHocmed. lepeceneHue makxe s8515emcsi 00HUM U3 Haubosiee 8aXKHbIX
OCHOBHbIM 8orpocaM pa3sumusi 2uldposaHepeemuku. MoHumopuHe umeem 8axHoe 3HavyeHue Ors
MpPO2HO3uUpoB8aHuUsi No8edeHUs Oron3Hel, yepoXarouux XUsHU u umywecmsa. Cywecmseyem HUKaKux
comHeHul GPS sensemcsa Hauboree nodxodsawum Memod UsMepeHUsi CMelweHUe epyHma ¢ MUusu-
Mempoeol YPOBHS MOYHOCMU, 8bICOKOU CMerneHbio agmomMamu3ayuu u MeHee mpyOoeMKUM, HYem
mpaduyuoHHble Memo0dbl.GPS HecKonbKUMU aHmeHHbIU repeknodamerns (GMAS) sensemcsa ceoezo
poda crneyuarbHbIX 37IEKMPOHHbLIX YCMpPoUCme nepeKoYeHus nooKIYeHUs NPUeMHUKa ¢ aHMEeHHbI,
Ymo 3Ha4yumesibHoO CHuxaem mpebyembie uHeecmuyuu obopydosaHus. INSAR moaym 6bimb ucrorsib-
308aHbl 05151 8bISIBIEHUST CMEWEeHUST M08EePXHOCMU C CaHMUMempo8oli MOYHOCMbIO, WUPOKUM oxea-
MOM U 8bICOKUM paspeuwieHuemM. Omo He mosibko 6osibuwas noddepxka cucmembl MOHUMopuUHea GPS,
HO U 0aem uCmopUYECKYH0 UHGOPMaUU nepemMeweHue 4mo rosie3Ho Orisi MoOenuposaHuUsi U aHaau3a,
a makxe oueHku 6e3zonacHocmu. Ha ocHose Heckonbkux GPS-aHmeHHbI, becripogodHol mocm u 3-20
MOKOJIEHUSI MEJIEKOMMYHUKaUUOHHbIX MexHos102ull, a makxe eOUuHbIl afi2opumm peweHuUss 3rnoxu,
61U3KOM K pearibHOMy 8peMeHU OrOJ3HSI cucmeMbl MOHUMopuHaa Pubugou eudpoaHepeemuku nepe-
cernieHue, Hosble XaHbloaHb cmpaHbl, Haxooumcs 8 pa3pabomke.llepsuyHbie pe3yribmamsl rokasblea-
fom, 4mo cucmema MOHUMOPUHaa xapakmepu3yemcs agmomMamu3ayueli U moYHOCMb ~ MM, KOmMopble
moeym ydoesrnemeopums mpebosaHusi MPakmMu4yecku 8 peasibHOM 8PeMEeHU MOHUMOpPUHe ocbkinel. GPS
MOHUMOPUH2 MpunioxXeHue Moxem pacwupsmscsi ¢ INSAR mexHosoauro, komopas npeodonesaem
OegpaHuU4YeHUst eOUHYI0 cucmemy.

* MepeBo TEKCTa OCYLLECTBIEH C NOMOLLbIO NporpaMmbl Google-nepeBoauyuik.
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MoHumopuHe KoHuenuuu 0ns cmamudeckux U OuHamuyeckux Oeghopmayuli UHXEHEPHbIX U
2eomexHu4ecKol cmpyKmyp, MyJibmu-CeHCOPHbIX cucmeM U 0amyukog-cemel, NPUMeHeHUs 8 HayKax O
3emrie Ha MecmHOM U peauoHaslbHOM YPOGHSX, asmoMamu3ayusi MOHUMOPUH2a U3MEpPeHUs U
UHMepnpemayuu

CopepxaHue
Near Real-time Landslide Monitoring of Pubugou Hydropower Resettlement Using GPS and InSAR
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