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The GPS observation results and its features in the western area of Kanagawa prefecture

Toshikazu TANADA", Hiroshi ITO", Yasushi DAITA"” and Kazuhiro ITADERA"

Abstract

We have carried out continuous GPS observation in the western area of Kanagawa prefecture. The purpose of

these networks is to detect the pre-, co- and post-seismic deformations of the hypothetical M7 class earthquake

designated as the "Western Kanagawa Prefecture Earthquakd] WKEO", and to monitor Hakone volcano activity.

To better understand the crustal deformation, we attempted to assess the changes of baseline length, particularly
their periodicity and noise-level based on the results of the GPS survey] 1992-2001[.

We found remarkable characteristics to be as follows:

O 10Shrinkage of baseline length was about 0.5cm per year at Yamakita-Manazurll 1995-20010] 0.8-1.0 cm per year
at Hakone-Manazurud 1995-200000and about 0.5 cm per year at Yamakita-Nakail 1995-20010. The dilation of
baseline length was about 0.4cm per year in Hakone-Yamakitd] 1996-200100. However, most significant of
baseline length was not seen at Hakone-Nakail 1995-20000].

0 20Change of shrinkage and dilation tendency in baseline length trend was observed at Hakone-Yamakita in 1995

and Nakai-Manazuru in 1997-1998. At Hakone-Manazuru, Hakone-Nakai, and Nakai-Manazuru, the tendency

of baseline length change was reversed from dilation to shrinkage since March, 2000.

0 30 Examining the amount of the noise level of observation, the basic judgment value of unusual change was

accepted to be the average value + standard deviatiori] o [0.These estimates are considered to be an effective

means for making successful initial judgments for unusual changes of crustal deformation and volcanic activities
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Fig.1 Observation map of GPS stations.

omo



Lpdk — BER(23" 3/23-01' 1/6] EE —LdE (93 2/03-017 148)

T
§

MEARin

B
1
|

B imi

LA [ e
A

BR&E -
9 B )
%

u [ # b w i " W I 1 " " - " "

ROLCA
'
] 5
RO
.
i ]
1
|I -
1 O

i

[

.

b -

L | T T
i g i“ ! F w3 .
- T o 2 v R i 8 i e

R — WE (92 80801 176) Wi — 4 03 406-01° 1/8)

|

AT
1

BN Sim]
& 38

LI 1o
1’5

.

4 -

B
4.

B
)

:.. . PSP
i N "

gooi199z-2001 000000 GPpSOOOOOOOOOOOOODOOOOOOOODOOOO

Fig.2 Observation results from 1992 to January 2001. This figure shows baseline length, North-South(NS), East-West(EW)
and Up-Down components in an order from the top.
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Fig.3 Change of the baseline length and each component, which removed the influence of the Manazuru GPS antenna offset.
Change of baseline length and each component displayed observation start years relatively as zero.
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Fig.4 FFT results of baseline length. Analysis period is for about two years from 1995 to 1997.
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Fig.5 The relation between RDOP, RMS, and the relative
change of baseline length.
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Table 1 Average value of the baseline length and each component for every time window.

W E | ER-ABERE BR-ABRL BR-EDRN BR-ABEE
(8) Fi F1 Fiy F1
2 -0.056 -0.064 0.024 0.059
4 -0.056 -0.064 0.024 0.059
8 -0.056 -0.064 0.024 0.059
16 -0.056 -0.064 0.024 0.059
32 -0.056 -0.064 0.024 0.058
64 -0.056 -0.064 0.024 0.057
BB A | BRI ERE BR-PHEL) BR-PHERE BRI ED
(8) E1 F 1 E1y F1
2 -0.099 -0.111 0.183 0.134
4 -0.099 =-0.111 0.183 0.134
8 -0.099 -0.111 0.183 0.134
16 -0.099 -0.111 0.183 0.133
32 -0.099 -0.111 0.183 0.133
64 -0.099 -0.111 0.183 0.132
B WA | RR-LLERE BE-LLEL BR-LLES BR—LLED
(B) Fi Fi5 F iy Fi
2 -0.011 0.027 -0.075 -0.083
4 -0.011 0.027 -0.075 -0.083
8 -0.011 0.027 -0.074 -0.083
16 -0.011 0.027 -0.074 -0.084
32 -0.011 0.027 -0.074 -0.084
64 -0.011 0.027 -0.074 -0.085
B2 | LL—RABERR LIL—EBmL LIL-EBEA LL-EBEE
(B) Fi Fiy Fi5 F1y
2 -0.109 -0.090 0.079 0.049
4 -0.109 -0.090 0.079 0.050
8 -0.109 -0.090 0.079 0.050
16 -0.109 -0.090 0.079 0.050
32 -0.109 -0.090 0.079 0.049
64 -0.109 -0.090 0.079 0.049
B A PA-ARERR GH-AB@EL H-ABRA FH-EBED
(8) F1 F F4 Fi
2 -0.029 -0.036 0.017 0.017
4 -0.029 -0.036 0.017 0.017
8 -0.029 -0.036 0.017 0.017
16 -0.029 -0.036 0.017 0.017
32 -0.029 -0.036 0.017 0.017
64 -0.029 -0.036 0.017 0.017
B BB | LR  WAE—fm)  W—FFRE) Li—F I ED)
(B) Fy F F£ F8
2 -0.007 -0.004 0.005 -0.012
4 -0.007 -0.004 0.005 -0.012
8 -0.007 -0.004 0.005 -0.012
16 -0.007 -0.004 0.005 -0.012
32 -0.007 -0.004 0.005 -0.012
64 -0.007 -0.004 0.005 -0.012
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Table 2 Standard deviation value of the baseline length and each component for every time window.

B Bl B | RR—EBERR BE—EEMEIL) BRE_EGEA) BE—HGER
(8) EEHZEm) FEEEmM) FHEEEm) FERE(m)
2 0.003 0.003 0.004 0.019
4 0.003 0.003 0.004 0.019
8 0.002 0.003 0.003 0.017
16 0.002 0.003 0.003 0.016
32 0.002 0.002 0.002 0.013
64 0.002 0.002 0.002 0.011
B B B | BR—PHERE BRE—PHEIL BE—DAEE) BR—PHER)
(8) EREEEm) FHERE (M) 122§ %= (m) EERE(m)
2 0.016 0.010 0.017 0.021
4 0.017 0.011 0.018 0.021
8 0.017 0.011 0.018 0.020
16 0.016 0.010 0.017 0.019
32 0.015 0.009 0.016 0.016
64 0.013 0.008 0.013 0.013
B R R | AR-LkERE fHEE—WLdtEd)  BIR—UdeGRE) fBiR—Ldt(EE)
() EEFEm) FEEEm) 2R & (m) EERE(m)
2 0.015 0.014 0.023 0.027
4 0.016 0.015 0.024 0.028
8 0.016 0.014 0.024 0.027
16 0.015 0.014 0.023 0.026
32 0.015 0.013 0.022 0.023
64 0.013 0.011 0.019 0.018
B B B [ Lt —EBERE W—EHGEHEL Wbk —EBGA) It —HE8EE)
(B) EERE(m) BEFEEm REREEmM) EEREEm)
2 0.006 0.007 0.006 0.025
4 0.006 0.007 0.006 0.024
8 0.006 0.007 0.006 0.022
16 0.005 0.006 0.005 0.021
32 0.004 0.005 0.004 0.019
64 0.004 0.004 0.004 0.018
B R | A —EEEKR $HEB@EIL $H_EBEA) PH_EEEB
(H) FE R ZE(m) EEEEmM) R R E(m) B R E(m)
2 0.005 0.005 0.006 0.013
4 0.004 0.004 0.006 0.012
8 0.004 0.004 0.005 0.012
16 0.004 0.004 0.004 0.010
32 0.003 0.003 0.004 0.009
64 0.002 0.003 0.003 0.008
BB | idt—HERKR Wdk—FhH#EE) Wik —hHEA) Wik —hHER)
() FEFEE(M) FREREEm) F & {2 (m) &R & (m)
2 0.020 0.013 0.021 0.033
4 0.021 0.013 0.023 0.034
8 0.021 0.014 0.023 0.033
16 0.019 0.013 0.021 0.027
32 0.018 0.013 0.021 0.027
64 0.018 0.012 0.020 0.025

go




gboboboooboooooobooboooboonboon
gboobooboobooboobobobobooboon

gboobooooooobobooboboooobobboobend

000000000000 bDObDMbOUObOODODbO
gobooooboboooboobobooboboon
so000b0b0bobooooomooooooobo
gbobooooooobooboobobo
gbobobomooooooobooboboobooo
gboobooobooobooobooboboooboobon
oi00o0O0OO0ObOODbOOobOOoObOobOOoOobOobDOobO
gbobooooboobooboobobobobommon
Uxzx0000cmMOob0obOobo0oobooboboobbono
gbooboooooooobobobobboom™obooo
gbz2000000000000000mOoOO0O0
gbooboooooobooboboboboooboooooo
gmoooooboobobobboo+xobooboobonyg
coboOobOobOoOobOOobOOobObOobODOoOobooOOo
gbobooomoboobobobooboooboobooog
gbooboooooobomoboboboooooobooo
goooo
gboboboooooooomoboobeboboOO
0Miec@oboobOobOobobobooboooboobooo
gbobooooooboobobobobomoobon
gooooboooboobooboboooboooboon
gbobooooooobobobobooboooo+0on
UMeo@oooooomoboboboooobooon
UbMemooooboobDO

coobooooooooooobobooooo

ooooo
000000 ooooobooooDoooD
oboooomoboobobobooooooobooboon
oooooooooobobomooboooobooboo
oboobooooboooboobooboboobbooon
oood
gooooboooboobobobboobobO 1em O I 1995
gzo010mooooogooobogostd iemd M
19950 20000 IO OO O O0O0O0O 0.5em O I 1995
gzo0i0mooooooooobobobooon
ooo0000o04emOI19960 200100000
goobooooootoi19esh 20000 MmOoon0O
goobobooooooboobooboboboooo
goboooboboobooobooobooboooon
gooboboboobooboobogoog
goboooooooboobobobooboobooboonoo
gooooboboesebionmuooooomon
gobooobooboboooboobooobooon
o o0oMoOgoomopoooog
gboobobooooooboobbo-bo0booon
gooboobooboboobob 200000 120000
goobobobooooooobooboomoooo
gboobobobooobooomoboboboon
gooboobooooogog
gobobobooooobooboobobobobobooo
goobooboobooboooobobooon

Table 3 The judgment value at the time generation of unusual change.

FE—EBERR) | BE—EEEI) [ HFR-—BHEGERA) | HIR—EEEEH)
+0.003 +0.003 +0.004 +0.019
 FER—RAERE) | BIE—hAE) | R HEE) | HR—PHED)
+0.016 +0.010 +0.017 +0.021
Rl bERR) | Rt | FER—ILAkGRE) | FIR—ILAL(EE)
+0.015 +0.014 +0.023 +0.027
it —EBE KR | Lt —F8Ed) | Wt —EEsER) [ (Lt —E8(EE)
+0.006 =0.007 +0.006 +0.025
hH—-BEEEEE | A -EBEIL) | PH—FEER) | DA —FHEEER)
+0.005 +0.005 +0.006 +0.013
Wik —p HEKR | db—d3#@EL) | ik~ HER) [ Lt —dh H(EE)
+0.020 +0.013 +0.021 +0.033
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