50 % DAY |

JL7~ GPS MW 3

JCHEE A 2 PE P BRFF P 4 4 57 H 7 E

g MKE

FHBE HE FAHRZ

2013/02/28



D3 S

T S B, HE - HERIE IR LD B DA A R OHERITB O T E B R FIE R,
ZDTzth, SESE/RATB - WF LB E LW I R 2L BV TBIZ B 28> T
B

BRI R Ui Cilg i s 2 B -2k, Mibeaigm A 820 ok L I E
BORS S END BRI TIXZ DR % DZLZ LT TEIRN ZDTDHRER
R B2 13025 G120E. MR A 8% GPS REIZL> THhR A B % IR DB E
B, GPS IZE->THEm s BIIIA TEIUE, GPS ZEHOL O T A By L Hh A
BT LA TED, 207D, ORI ERE RE S BLS TEL LI
PHLNIN,

GPS OV F AL, FHREPOEEINIA7a L BELLIZB OB T 58Ik
S>TBIDHHLREET, wILVFRZADEENL SNR (signal to noise ratiofg 5% ¥ kL)
R L4 IZHHFITBN DI ERDAI > TS (Ozeki and Heki2010), THEDILF 7RI
k% SNR-L4 ORZEALE RT3 5L, GPS OT7 2T FEEMbIENTED, TOVIL
FNRAZEDT 7tz HLU T WEETICHE E I (Larson et al 2009 ;0zeki
and Heki2010)* t:8#/k % (Larson et al.2008)72E 2 BHIL /- HBIDBH I TV, A
WFZETIE, WEELD GPS RIDT—AZHRHND SNR DRFRIZEALZ AR MDUVEHTILTT
> T FeEk R, ZTHOHET @R T ORI HEE LT,

Larson et al. (2013)i% GPS D<)V F A& FIH U Tl s 2Bl cXx 52 %m0
7o ABFZEE. FIROFIEZRO, OHARIZH S GPS Bz ZoFFR LT,
W = B P BE TH AP RRALLIR D TH D, ZD7dIZ 2012 4E 6 Hpo 7 AIZHIT
HALENZHS 39 #Pid> GPS Bllllxi TR/ SNR oifgHimzHEE L, SRl oBil
& LR LTz, 7235 39 #iDHH 37 riild, H L BEREHEREN T —5 DRl IE DT DIZHR

SRR E LI GPS Blllls (GPS-P X TH%.

FEMTDFER, Larson et al.(2013)EXH6NTHEIXSH BHDD, GPS DIVFINRIZEHST
ML AR R A BRI EH X BTN TR, RHCBIFRAERE /A LD TE

MHREER NGO GPS Ki(P124) TIXERMEIR 7 31cm TH o7, ARITIE, WHREERINIE OS]
ZHIZST 5.



ABSTRACT

Sea level measurements are important for monitoring tsunami, sea level rise due to
global warming, and estimation of the geoid height. Various government agencies or
research institutes routinely observe the sea level with traditional tide gauges. Recently,

satellite altimeters have also been used to monitor the sea level.

Tide gauges data include not only sea level information but also vertical crustal
movements. It is impossible to isolate the former only with tide gauges, i.e. we need
another instrument, e.g. GPS, to measure the latter. However, if we could measure sea
level with GPS, we might be able to measure sea level free from vertical crustal

movements. This new method may realize a denser network of sea level measurements.

Multipath implies interference of direct microwave signals from GPS satellites and those
reflected by ground, sea surface, or buildings. Multipath causes cyclic changes in
quantities such as SNR (signal-to-noise ratio) or L4 (geometry-free linear combination)
phases. By analyzing these changes, we can infer heights of GPS antennas from
reflecting surfaces. This has been applied for measurements of snow depths [Larson et
al.,2009; Ozeki and Heki,2010] or soil moisture [Larson et al.,2008].Larson et al.[2013]

recently reported that GPS can measure the sea level in the same way.

In this study we explore the possibility of measuring the sea level with GPS stations
deployed for geodetic purposes. We compared results from the GPS tide gauges based
on multipath observations and traditional tide gauges during the period from 2012/6/1 to
2012/7/31 at 39 coastal GPS stations. Among them, 37 GPS stations are called GPS-P
stations, which are installed next to tide gauges in order to correct for vertical crustal
movements by Geospatial Information Authority (GSI) of Japan. We will report that we
can use some of these GPS stations as tide gauges although the measurement accuracies

are less than those reported in Larson et al.[2013].
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