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Development of Technology for Reservoir Mass and Heat Flow Characterization
- Monitoring and Modeling of Reservoir Mass and Heat Flows -

Theme 2 : Gravity Monitoring

Summary

I -1. Purpose of research
The purpose of this research is development of techniques that advance reservoir 

simulation with the history matching of gravity monitoring data for reservoir mass changes 

with production of geothermal fluid.

I -2. Research task

I -2-1.Development of gravity monitoring system

Gravity monitoring for reservoir mass change with production of geothermal fluid is carried 

out in Yanaizu-Nishiyama geothermal field, Fukushima pref., Japan. To grasp gravity changes 
associated with groundwater level changes , continuous measurements of gravity and 

groundwater level at monitoring well sites are operated in the survey area.

I -2-2. Analysis and evaluation of gravity monitoring data
1. Preliminary study on the precise gravity survey method

Evaluation for the precise gravity survey method is carried out using field survey data 

corrected in Yanaizu-Nishiyama geothermal field.
2. Reservoir history matching and simulation

Reservoir history matching between gravity observation date in the field and calculations 

with “a gravity post processor” is carried out to update the reservoir model that made of 

history matching with temperature and/or pressure data.

I -2-3. Borehole Gravity Meter

The applicability of borehole gravity measurement on geothermal reservoir monitoring is 

examined through numerical simulation and field test.

I -3. Summary of research results 

I -3-1. Development of gravity monitoring system

(1) Maintenance of the monitoring facilities

Two gravity stations were removed or restored.

Water content reflectmeter is installed to evaluate the gravimetric effect of water contents in

a)



vadose zone. It was installed at the monitoring well site No.5 and has been operated since July
1999.

(2) Gravimeter calibration

The gravimeter calibrations were carried out in Tsukuba Calibration Range of 

Geographical Survey Institute. Calibration factors for Scintrex CG-3M gravimeters were 

determined by these operations. To improve the precision on the calibration factors to be 

determined, Additional gravimeter calibration was conducted on the route through from 

Hokkaido to Okinawa. According to the test results, calibration factors of the gravimeters 
have been changing slowly since 1997.

(3) Continuous measurements of gravity and groundwater level and Bi-weekly gravity 

measurement at the monitoring well sites.
At monitoring well site No.5, Continuous measurement of gravity and groundwater 

level have been conducted. At the other nine monitoring well sites, continuous gravity 

measurements of groundwater level have also been conducted. At these sites, Bi-weekly 

gravity measurements have been carried out.
(4) Seasonal gravity survey

To keep up the stable observation of gravity change, a new Scintrex CG-3M 

gravimeter was installed in this fiscal year. Three seasonal gravity surveys were conducted 
in April, July and October.

(5) GPS measurement and Leveling

Leveling was carried out with seasonal gravity surveys to monitor the elevation change 

at each gravity station. In the same term as leveling, GPS measurements were conducted 

at GPS station at well site No.5. Height change of the station was calculated by baseline 

analysis with GPS data corrected at three observations GEONET station of Geographical 
Survey Institute.

According to the results, it is concluded that averaging of 5-7 days of the ellipsoidal 
heights may be effective in stabilizing the GPS measurements.

I -3-2. Borehole gravity meter
Borehole gravity response was calculated using density change distribution model 

derived from latest reservoir simulation for Yanaizu-Nishiyama geothermal field.

The results shows that gravity changes expected at wells in production zone are larger 

more than ten times of gravity change at a well located in injection zone.

I -3-3. Analysis and evaluation of gravity monitoring data 
1. Analysis of gravity data

(1) Effect of shallow groundwater level change

Correlation between groundwater level changes and gravity changes were examined 

at ten monitoring well sites. In some wells, gravity changes were correlated very well 

with groundwater level changes.

(2)



(2) Effect of density change in vadose zone

Using the data recorded by water content reflectmeter at the monitoring well site 

No.5, changes of water content in vadose zone were monitored precisely. Relationship 

between changes of the water content and groundwater level change after rainfall was 

understood. At the monitoring well site No.5, because permeability in vadose zone is 

assumed very high, the changes of water content in vadose zone should be correlated 

with gravity data as well as groundwater level changes.

2. Precise gravity measurement
(1) Vertical gravity gradient

Local variation of vertical gravity gradient is larger than expected. The error due to 

local variation of vertical gravity gradient is negligible with small elevation change 

because the error expected to be about 5 pgal maximum for 10 cm of elevation change.
(2) Precise tidal correction

A tidal model was established using eight months of gravity data by the tidal analysis 

program “BAYTAP-G”. Precise tidal corrections were applied to all the gravity data 

corrected in this project using the tidal model. Seasonal gravity survey results after the 

precise tidal correction shows gravity changes correlated with the production suspension 

due to the maintenance of power station facilities in 1998.
(3) Study on noise reduction method

Errors due to short-term drift of gravimeter, change in gravimeter calibration 

factors, vibration of gravimeter and barometric pressure change were examined. Noise 

reduction methods for these errors were summarized.

3. Reservoir history matching and simulation

I -4. Future subjects

I -4-1. Development of gravity monitoring system
(1) Gravity measurement at the monitoring well sites

To examine the effect of seasonal groundwater level change on the gravity 

measurement, gravity measurement should be continued at the monitoring well sites. 

The measurement interval can be expanded to three weeks.

Quantitative evaluation for the correlation among gravity change, groundwater 

level change and change of water content in vadose zone is recommended.

(2) Seasonal gravity survey
To grasp long-term gravity change relates with steam production, gravity survey 

covering whole survey area should be continued at least once a year. Because the 

production suspension is planned in next fiscal year, a few times of gravity survey 

concentrated around the production zone with shorter interval are recommended to grasp 

short-term gravity change related with changes of production. Additional continuous

(3)



gravity measurement is also recommended near or inside the production zone.

(3) GPS measurement and leveling
To grasp the elevation change at gravity stations, leveling during annual gravity 

survey is recommended. To check the short-term elevation change related with the 

production suspension, monitoring of elevation change around the production zone by 

GPS measurements is recommended.

(4) Database check-in
All the data corrected should be checked in to the database.

I -4-2. Borehole gravity meter
The field test for borehole gravity meter should be suspended at least in the next year. A 

feasibility study of the gravity meter using the gravity post processor is recommended.

I -4-3. Analysis and evaluation of gravity monitoring data
1. Analysis of gravity data

Quantitative evaluation for the correlation among gravity change, groundwater 

level change and change of water content in vadose zone is recommended. The 

possibility and necessity of the correction for the groundwater level change and change of 
water content in vadose zone should be discussed.

Monitoring of water content in vadose zone should be continued.

2. Study on the precise gravity survey method

Factors to obstruct precise gravity measurement for reservoir monitoring should be 
checked. Necessities of reduction and its optimal method should be examined.

3. Reservoir history matching and simulation 

I -4. Future subjects

I -4-1. Development of gravity monitoring system

It is necessary to check again the drainage for the inflow protection from 
casing head at each monitoring well.

Number of troubles in gravimeters is increasing gradually because of their 
high working rate. Due to these troubles, we forced to change the gravimeter for 
continuous measurement and to suspend the circuit measurement for more than 
one month. To stabilize the measurement conditions, additional introduction of a 
gravimeter is strongly recommended.

To study on the influence of seasonal level change of the groundwater, 
extension of the seasonal gravity survey (three tines / year) and the circuit gravity 
measurement around the monitoring wells (one round / two weeks) are 
recommended for the next fiscal year.

(4)



To avoid the elevation error derived from short-term GPS measurement, 
elevation difference should be determined by the leveling in the next fiscal year. 
Using new GPS measurement system introduced at continuous measurement 
facility in 1999, long-term GPS measurement will be carried out to determine the 
elevation of the site as a reference station for the leveling. These data will be useful 
for the examination of the precision for the GPS measurement in this area.

I -4-2. Borehole gravity meter
The improvement of the reservoir model is necessary to implement 

examination precision better about the borehole gravimeter and needs the reservoir 
simulation which used the improved model.

Moreover, it is necessary to check the gravity in the well which used a 
gravity postprocessor.

Also, the examination such as the experiment place and the selection of 
test well is necessary.

I -4-3. Analysis and evaluation of gravity monitoring data
1. Analysis of gravity data

Further noise reduction for the gravity data must be required to correlate 
with the groundwater level change.

TDR technique should be examined to monitor the density change in vadose 
zone, and the gravity effects of density change in vadose zone at Yanaizu field.

2. Study on the precise gravity survey method 
(1) Precise Tidal Correction

Further examination should be required for the tidal model before the 
application to the precise tidal correction to see if the tidal model is valid 
constantly.

Reduction of barometric response should be done for all the gravity data, 
and the effectiveness of the reduction should be evaluated.

Because the transient drift of the gravimeter will converge with time, the 
better results will be expected for the longer measurement. The proper analysis 
method should be developed to increase the survey production rate with 
acceptable level of drift noise.

(2) Vertical Gravity Gradient
(a) The very low value of VGG at Site 300 (-243.7 microgal/m) be further 

investigated by repeating the measurements at and in the vicinity of this site.
(b) Some further VGG measurements be made at additional sites.
(c) Since the VGG is constant within a height range up to 1.6m, fewer 

measurements need to be made at each site, and therefore a smaller and 
more portable tower could be used. Such a tower need be about only 0.5-1.0m 
high and need on]y be sufficiently large to support the gravity meter itself.

3. Reservoir history matching and simulation

(5)



The geothermal natural state and historical matching will be simulated 
based on the constructed geothermal conceptual model. After this geothermal 
model is satisfied with both natural state data and well monitoring data, the 
matching to the gravity monitoring data will be simulated.

(6)
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TableII-2-2 Schedule of Gravity Monitoring
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Table II-2- of Gravity Monitoring (FY 1999)
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II — 3

3Sft A 0^ 1 @©S*9to6

11-3-1 *ASKl7l-17-i7vXfAfti

(i) m±#]&A©#K, sss^asts 
Bii-3-i-iHcaflmT7ktoE»i#ke*i»js^©ee6st- 

StiiT-ti, 1994^ g 61997iFS $ T-, Mlt
*ai|®kv^;viije*583Siis^-ens$fiTgte0 *&, c 

ft 6 ©#j6it©jaBt;¥fi£ 9 ipggfe*siiss% r#T*m - m 
ftsisj iczccmc53#i&A#Em&ft, eftiiiskv^uv$ij*®tfGPs«ii*^iiie 
Sftfco ¥^10#gfttt, ttfeT*<ili«l|#No.9iaO''No.lO©fi®t;2o©iSij5e^ (No. 129 
& Mo. 130) &HfEb, il;t;SJ19n©tt«©gft4’«(;£rS©aS4>?l£&^®J?>&£f#& 
V'gEtitcJ: bl0^©8tS • &mimKLfzo

S6tc*^gii, aij$;S©a&^Aii&fc’©-^&£«*v'sacA o 2 ^©&# • se 
1999^2Hftmft%^m#jm©&^cEm$ft^GPs#i&m7>fft

0$$ft V ^;H*affl©atipjSNo.31256$fE Lfeo GPS#|&0T>^ftmliC©A&*#

ftiliSSft, v^;v$ijeiS$i:GPS$J$^^65c©^6AU"CI6^$ft-6<kdfttco&„ 
%ft. No.3135tt*ipMm*fil0iiT-afe 0 , ■ ftWStASIjfi bT V&V„

CCT, $1/6/5© rsiEj fcli-e©ife/5©Mftgi&£ft^£44-?>/5£lff b < iSBft •?> 

Ct^Sl. r#Ej kti:Bt#©$J;6/56, J9 3*® 6 g S L & » ft tf & 6 & u 11

g$T-S«JSti--6ftk6#ifto Sfe, r&#j li$J/£^©*¥Gett$ft66:ixAs, m&
rS©ffil8^fti-pTtSSSATWftg-ftS-^feliO^Jito

ft^Eftli, E&S • S8S£ft£$l;£/5ti:Ji!iJi: LT*fE$ftfci*/lrSt|B)«©ftV'&t-2> 
t)0kL, - #E*©$l@A##ft2000&MbT (gtftafcS •SESft&®6®6B 
7MS • ^Et"5@Sftlil0006Sft) ##&$MbES!lft6 t©kf 0SxlA, 

No.l466t1W • iFELfctB-B-, 8tS • ft/k«S^©#i|-liNo.2014k b, Siffl 
No. 14ftft(t3Mft t^IRft^ft^Sllttl+W b&V/&© fc b&o 

mn-3-i-i*ft*4pgHfE - am - #Eb^mft#mA©-m&wf. sit, ## - # 
EbfcM/E/Sftov/T, &e*$J/£/5£4><i>C¥E20m©j!,OT (/5©E) £fMb£= 
cft%©A©E&#A%# r#E - ##m*$l;6/5©/5©Ej k bT@#f ftftG>© 
rS©IBftli, Sft$l;$/56*4>i: b£¥ • Brfflgl, B1Sti^e.©8gS, BM8e*$JS/5# 
#, Am^##EbT&6. seftsis^ftfttt^nHettssft-efti+EBtts
©^S bT V> o

(2) TDR±tg*»!t©EB
1999^7)4 ftttT*ffiliilJ#No.5-9-'f h CTDR±18*»I+6E! 

EBttfKft-oV'TliII-3-10 6 .
bfeo m$i#B©##a

2 .

^glAflt^g AbfcScintrex CG-3MS * A It 2 £ (CG-3M-2 : s/n 9704380 &Xf
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# n-3-1-1:
Table n -3-1-1 List of the gravity stations built, restored or removed.

IS «r XSM 316

45 2045 a#

101 2101 #8

1998^7^ fowttmiz&zmm

1998#4fl

-T—

L&1'„

L&1'0
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CG-3M-3 : s/n 9704367) \zMXX , *^*14 HSSAIiS $ 6 C 1#} (CG-3M-3 : s/n 
9704367)A Lfco HTCft6,©aftt)^#!: rcG-3M-lj rcG-3M-2j RV ("CG-3M- 
3j tV?£o

■ *»JSt:tt±fcbTCG-3M-2&at CG-3M-36ffifflUfco &£, bifllStCi
FSffl$>o£CG-3M-lti:, 4 Htotl$-eicL £ & C T- tfc£ & SIS L,
Scintrextt(c«a©fe«6Sofeo H#*fi 7 ftCSiSg^Titi 5 JgjSSftfco

(1) (c £ Ct 3 B * IWS
M^SkmicsmitiSKftVNTi 

CG-3M-llcov^-CliBa*6'SoT 7 RtZ0'& 1 1 
SIlGfe. SA Lfcli^ 0 ©CG-3M-3ICH VTIi 7 £, 9SW1 1 td (3£ 6, CtihS& 
lllfc.

8i]^S8s(j:W^kB#lca®«H±SaPS©S«jSBE©eAiiJS^No.l, No.3, 
No.5, No.7, No.8®tFNo.l0-caij5g'&HSLfe„ 8§ 11-3-1-20(3 C ft 6, ©BftSJzM© 
stssto m&^No.s&sAk LTm©mi&A&mmL#mi:No.8t:m3ma@&*m
Lfco

©«aatt®*-r 3 mti&MMfetDmvr—pmmsm t h c*?£-t-fis t/t„
%#A#i^0#I^ANo.8(3*ft^No.l, No.3, No.5, No.7®OTo. 10©«iJSBftMfc*

E*H±i6apsc j;-3-ci99i^t;i*/g$nfc^ne,©i$jSis©a*s6@)i!Lr, cg-
3H-1, CG-3M-2& VCG-3M-3 (3 M ft ^ # E# »(Calibration Correction Factor) 6 *5$; (3
ioTttsuio c©#tjE#m&cti.6©m*:+-!!#X:mAmi:*D%ckt:zD, he

k = ^~
Ag„

feet, cc-cm#E#%, Ag,tt@tai©sAS, Ag„ttsiSL^e*$-eafe-So %&, 
m#a#m±#ap^©%*Ammm*#i^ANo.8i±*m© Msee* ?> m 1.5m« t*«nr 
v-a#, mtimt vneEWH±MPS©ffl&^©$$)in'te0 

SII-3-l-30Sy;SII-3-l-2ace*|+©^$iB*6S1"=, 0©##ld:#)^ANo.8&* 
spt (Ag;) ,
© (Ag»-Ag,) 6s-r„ i ^©mA»ticct^-!:#i-#$ttt#K©T#i#&f©m*M-©#
ESI$k Lfc.

■ *I+©CG-3M-1SU>'CG-3M-3©6<E«: :A1998$ 4 ?>© 1 ^NST*0 S-fb UTVi
Z>° 2e©e*lttt|S|Be*litc^$SIISLr, A^W$©#E#mi±Stft3%*l=l)3 
^/bUTt^/c®, c©&tbl±A#m(3£(d-6Bft#©$#-c(±^ < , @4-©#*#+©# 

K$fb(3@Bf 6 t©k#E-5. £6,(3, CG-3M-3t 1999#4 F!^6,1U4 $?(3#E#» 
^SiaC'S-fbtrt'-So C©E9%#E#m©&tbl±, Carone and Rymer( 1999) X ibJtS
snrt'^o mm^-eid:*#*©2em#iE#m©^fb##Am 1 aim-em©6,ft, f

®^®eE«»©*-fbtiiRS o T U ?> o

$EiiJ$©a*SIS^ke*Sip^©e*Stt$6*filT-*A102EGalT-$>-6, ®iW3As 
200m$>5, i:to60mGal©e*SA!3; b, *188© j; d (3StE#a^400ppmSS*$-fbth.
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a^t, #E#»

co^-if u m*#t©#E&meicaocb,
f8tiAs@5R£ft.5JS-dCti:Sa*i6tiT-©ilJ;SAsS8S£:h.-6itilu&-E>V'ti:itEt;:e*tM&6
£flS*fc, v

ffi*iWJ$^^©tiSSAs/J'S <&•& £?(:: bfc^As, m*#ma©Bm$!b©B#&§W
C < < &-So

&&#©-c50©cG-3M-3©#^^*&#mem-cmB#^U&6©&, #jE#»a br<e
fflbfco *E$ij$iE*CMb-Ctt, St|©/J'$V'SM*8®a*$tt$rl8ib-6^tCttCG-3M-
2©«jE##©mui±R@i:%6»u6&, emmmcjiemjE&mmb-cv^w 

*fe, CG-3M-1 © i|$ E® 8i A5 Sc intrexti: C & d -E> «S© HET- #S C * $ < ^(bbTU 
Z, £ ttfitlfr-ofco $fc, SasliiE-eeAlttoSlBffilSX-fe-BGCALlCiSSlilAS 
ScintrexatioT^M^nr^Aco ###©%##&-?#6at#E#»a#*m!©# 
E#KI:i±/<&&GCAL 1 ©ISS fi d fSB As $, -B <k d (CMSd fetlBo

(2) B*EBrMlc*-lt-Be*H'^s£
HUli-eKfi^Aciot, «E^®fflEae$-(bAse*-$lbaij5£ci?es®!$bT V B C k A> 

e>, IMtotmc:fc‘dB®*'$»Jiffl;6©a*16Sff o±T*. #E#»©%&*m&jE@b-CA 
<*SASfe^,o ■*ai]^©^MAsaj^gSi®tc<fcoTEna^*tie»Arfui;ig5£tnia) # 
SBS®t*3lt^M*SAs*SUlii;-«*ai|®^li©ff4tt/b$ < & t>, =t *)i««:RiEi 
E©$*$ASBJ|glc6:?,o ECT-, B*Hl*J0-3Fe*j5&fiJ)B bfc J; b aiJ$«H©£vS 
*l+to$6HSbfc0 $#&©B%ll3:%#A#^CAdB#E#»©*&*g©#@C& 
B. cn$T-C'6Scintrexa*g+©-^e*^6*JfflbActoSttSS • ill* (1993) 
m - (1998) CJ;o-tSt|££ftT£t>. A#a?©#&iM*Asm6atu^o

#m b6-#m*AI±gLA^, fLEGS • ESGS • SEGS • ffiJJBSGS • SGIIGSi: b£o C 
©d *>flEGS • EfiSGS • SG«GST?lii|Sjl6Beflg©®EiSi|$6lltt b£„ $£, ^/EWfS4> 

©gm*#K, %#A##rn*ANo.l, $JIB6$)§, 
btis-So c ft 6 ©ffiRiSIlt k ©iS-Q-SU-'T-"-9JWf/f©M®Jto&®g!l& 6
T$tt«P*Biiji6S*yce*itses®c*ij'5aiise*«0®H65bAc*®rfe^ :

StottSsSi ®*(1 (mgal)
iSX S'J'
979, 899.388 979, 785.501
N/A N/A
980, 477.549 979, 095.925

*&) i999$@i%#^mm^^mc z B.

**m =kb#i^A!@©m±a
*»*£) JGSN96**tto H±*SP£fllffli» (1997) biS.

##Blli#M*

■ tlM (mgal)

113.888 
191.277 

1, 381.624

feftTb'Bo
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m n-3-1-2:
Table n-3-1-2 List of the gravimeter calibration results in Tsukuba Calibration Range.

Date April 2-3,1998 Novenber 10,1998 March 2,1999

Gravimeter CG-3M-1 CG-3M-2 CG-3M-R1 CG-3M-2

Station No. Ag. (mgal) Ag/Ag. Ag. (mgal) Ag/Ag, Ag, (mgal) Ag/Ag, Ag. (mgal) Ag/Ag,

1 101.072 0.999258 101.047 0.999505 100.994 1.000030 101.019 0.999782

3 85.142 0.999331 85.122 0.999565 85.067 1.000212 85.093 0.999906

5 59.079 0.999052 59.069 0.999221 59.028 0.999915 59.055 0.999458

7 24.691 0.999230 24.681 0.999635 24.669 1.000122 24.671 1.000041

8 0.000 0.000 0.000 0.000

10 -90.305 0.999723 -90.325 0.999502

Calibration Factor (k) 0.999319 0.999486 1.000070 0.999797

Date April 14-15, 1999 July 7-8,1999

Gravimeter CG-3M-1 CG-3M-2 CG-3M-3 CG-3M-3

Station No. Ag. (mgal) Ag/Ag. Ag, (mgal) Ag/Ag, Ag, (mgal) Ag/Ag. Ag- (mgal) Ag/Ag.

1 101.089 0.999090 101.019 0.999782 101.067 0.999307 101.056 0.999416

3 85.156 0.999166 85.097 0.999859 85.133 0.999436 85.125 0.999530

5 59.093 0.998815 59.023 1.000000 59.081 0.999018 59.072 0.999171

7 24.691 0.999230 24.674 0.999919 24.683 0.999554 24.694

8 0.000 0.000 0.000 0.000

10 -90.336 0.999380 -90.323 0.999524 -90.341 0.999325 -90.330 0.999446

Calibration Factor (k) 0.999136 0.999817 0.999328 0.999391

Date September 16, 1999 October 12,1999 November 25,1999 November 26,1999

Gravimeter CG-3M-1 CG-3M-3 CG-3M-3 CG-3M-1

Station No. Ag. (mgal) Ag/Ag, Ag, (mgal) Ag/Ag, Ag, (mgal) Ag/Ag. Ag. (mgal) Ag/Ag.

1 98.656 1.023729 101.019 0.999782 101.022 0.999753 98.658 1.023708

3 83.105 1.023825 85.099 0.999835 85.104 0.999777 83.112 1.023739

5 57.669 1.023479 59.053 0.999492 59.053 0.999492 57.664 1.023568

7 24.103 1.023607 24.678 0.999757 24.683 0.999554 24.095 1.023947

8 0.000 0.000 0.000 0.000

10 -88.195 1.023641 -90.320 0.999557 -90.301 0.999767 -88.201 1.023571

Calibration Factor (k) 1.023656 0.999685
-37-
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0
List of the gravimeter calibration results based on the measurements at JGSN96 
gravity stations.

m n-3-1-3:
Table n-3-1-3

Stilt:

RES#:

K'WI&ftB:

CG-3M-2

0.9999728

4.215041E+03

-7.846203E-02

-8.728196E-03

Stilt:

REi%B:

mtSB«:

KU7M&SB:

KU7h2*«»:

CG-3M-3

0.9999892

3.933542E+03

1.763923E-01

-2.465654E-04

(mgal) (mgal) SB (mgal) maa (mgal) (mgal) (mgal)

91BGS 2000/3/28 9:36 3974.493 3974.500 -0.008 99BGS 2000/3/28 9:35 3693.370 3693.371 -0.002

fi&GS 2000/3/28 13:08 4636.442 4636.446 -0.004 fmcs 2000/3/28 13:07 4355.367 4355.369 -0.002

*L##GS 2000/3/28 15:49 4692.431 4692.422 0.009 tLRGS 2000/3/28 15:49 4411.382 4411.378 0.003

$L*%GS 2000/3/29 7:40 4692.340 4692.348 -0.008 *L#GS 2000/3/29 7:40 4411.494 4411.494 0.000

f#GS 2000/3/29 9:48 4636.361 4636.349 0.012 fBGS 2000/3/29 9:49 4355.498 4355.521 -0.023

^BGS 2000/3/29 12:33 3974.351 3974.374 -0.023 99BGS 2000/3/29 12:32 3693.563 3693.568 -0.006

S1MAGS 2000/3/29 17:10 3685.995 3685.978 0.017 mmAGs 2000/3/29 17:10 3405.215 3405.225 -0.010

IIJJEAgs 2000/3/30 8:40 3685.894 3685.893 0.001 6!E»GS 2000/3/30 8:40 3405.333 3405.338 -0.006

ERGS 2000/3/30 16:50 3310.573 3310.574 -0.001 ERGS 2000/3/30 16:50 3030.121 3030.120 0.001

ERgs 2000/3/31 9:19 3310.474 3310.472 0.002 ERcs 2000/3/31 9:19 3030.242 3030.240 0.001

SBgs 2000/3/31 9:42 3310.467 3310.469 -0.002 ERGS 2000/3/31 9:43 3030.241 3030.243 -0.001

^BGS 2000/3/31 14:56 3974.075 3974.078 -0.003 ^BGS 2000/3/31 14:56 3693.923 3693.935 -0.012
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3 . SiflSI®
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Trimble Navigation#® 4000Ssi GPS:

cn6©i»ieWtt*©#S&WL'tV'^ :

SfiSS : lOmm-t- 1 ppmx L ($$8Jt : L 510km)
7k¥iEfi : 5mm+ 1 ppmx L (iSISJE : L 510km)

(2) »] S *
1)

$II-3-l-4Hic*ipg©v^;i/tiJSiiSE6S'f=

v^;vflie©#gtt, u) t u, m
fr:g# (D) ttlOkmttTt Lfeo

XEV^IPSJ* : 5 g5xD '/^mm ( mAK# : D 510km)
EEV-xitil* : e ^10x D 1/2mm ( ffl^rgg«: D 210km)

$£, sasuc«*sj$stc7lv>T, -&/:&, «*«iis^©4>

620m$T-fflreB©ttS»rfflfliJfi&H$6 Life, LT 2 SrE 1: L,

2) GPS 9IM
GP SflJSI4P±i9HjTi£CrHEUfc„ GP S@@# 1

it, ^©ffi^t:EaLZcy>7"^-eseLfcfi-g-&iSEtoi:ia«iufc„

gp STx^-kfflSsciiv^;taiiefflS¥^No.31256sgsBsnrt'^ (#11-3-1-5 
a#®) o acai= 3;0, emi
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O)

T-'-j'toaSHSU, ¥fi£9^$k*6¥fi£l 1 *F$t<$T-©ifo 2 iFH®tSi6$«J&!t@ 
tfeo x-^ffljaatt, i)op s#i#x-f awe,t& i/^.ib#i#*a A (N0.3125, 

no.9) ©#ag#©:+#, 2) LA-e©#©m*m&A©i#mg
«j©itn©2^®igt*n&o

1) GPS#imx-^##l:3:6 l/^lb#l##l#A (No.3125, No.9) ffl*Sit5'S»ffltf-* 
¥/$9^8Sy--¥fi8i O^sosaaiiswis^tcii, vre*

iUSANo. 9iC*5VT2)S«aGPSS«« (Trimble 4800) CJ;5iUS*»E®To 
Hffisnrvx-s, ifc, *^m«P^/"/#jm*#ANo.3i25l:jD^T:GPS#l#^#m$ 
nrv>^,0 cA6©#im*#A©#i*&m*aMBa©m?z$A©GPs#i&x-f& 
fflV'/bXEISffii:<k clt6©@l&A©#mit, ®*®1SWC J;-5No.9S
UrNo.3125C*5fj-^)«n#:iW©gi/6, ©No.3125ttb‘lt®at®No.9Ci3 
lt2.®iB©i*®©3-3fflXgtcj; I)ilbt„ tt™ric6xa©i¥iffliXQV>-CiiS^5 :

® *i^*fft;J;^No.9®OTo.3125C43ii-?>ffiP3ttK©»5E 

c c-cit#?*#A&T#Ak LTf ©eBa^&-#tT, P^;p#m*#A©

A^tei4i"-6fc©tc, A©x-^&mi\, #«?*#
^*6©Si®SgiJ»tc«Dr Vfco
llilS«fttT|g©SSTIItoV)c :

<£fflL;fe«?#aA : Sill (950204) -«&## (950207) • ~FM (950209)
: #?*#A@##1997 (B±ttaP%, 1998) &<£ffl0

®SltV7 b r> x t : SSSSMff GPSurvey ver.2.2 (Trimble Navigation, 
Inc.)

trns96 (THE, 1997)
mmm: v

(http://igscb.jpl.nasa.gov/igscb/product/) J; t) A f-o
eseeffiffiiE: sqe„

««BS®MiE : H±»lrV7 b t> xrceSipfflMit&ft
'S@X xll = Saastamoinen© S 4 o

mmzm ■. s/asm. «l, VbKg^gswmoibgMo.g
X B E 6 ISf8 eisea© iil« t A^Hit L T t' * t' fe ©, 

m t/f e la tt^ is i: a t 3.
® No.3125i:#lt-&##©*&

® T- f# 6 ft fc No. 3125 Ic ** It 3 fg PI 1* 6»> 61$IS $ 86 7" n 7 Atky2wgs ver.3.5 
(Tobita, 1994) Ic J; D |B]tt/S©li«*tt* tfc„ Btottl liWGS84® g ^ t
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V7 t>, i-’tf'f Ke^AlcgSf® rg*
OPt'( Y 9 6 j &<gfl§ UTV'-So 
® No.9Cj3lt6tSiW®^S

¥fiS11^6®No.9®tgiWtt®-e#tofcNo.3125ffltSi6k V^;VSiJSicJ;5No.3125 
~No.9IH©*gftMC<fc b ff-» L£o

¥fi£9^S®U'¥jS10^g®No.9ffl^«tt) ±|B(Sbm*C bT#$Rtmb6>ffi 
ig$867-D^7Atky2wgs ver.3.5t:J;o-t|f#r-S SUSIcHm-S bNo.9© 
¥fi£l0^S$kPk¥fi£U^e#*®f@6iStc^igctoK10cM$vS6aib-6= cftli

h'^7bl/©j$-Dg|ll b#* 6>ft6o &Alcbl±6WGS84# 
R#i#b#m©#Af©Alctlj'6^^'( K«£fiWsbfcfc©-?&b h’S
Kg*#im^©fm#R#A^©9^i' p©a$&mf) , v>*4 h-HirM-r-E.® 
to^+^-e^v'ktSie-ysfffieEeTtt*^6»v<, c®#m$»#*i#©&©-e 
6n«¥fi$;l0r¥S$k¥i:VfiKlWSS^®fST-30A<galiiEv>e*EttAS|Siisn-Z>tt 
f-e&a#, n^©No.9Cj3ij-^e*Eiitt#btoT/j^v'o 

b©fctf>, '>& < b S ¥fi£ 9 iF* ¥($n^lr*ltTttNo.9ffltliS'$tttt%b» 
U&ffl bE/£bT, 9 ^S&U''¥fiE10^S©No.9tc**lt-Ei#iW©¥
!Stt*5¥fiKlWS©No.9®tgiW¥19#k^V< ^5 =fc-5K (No.9#n*iS-No.9e 
ft) ©ffl£ — Stttb LT/£», «M69i$Lteo 

2) v^;vsje^$6M)B Vyfe^®s©e*sjs^®@ft$to©its 
±IB l) T-z*S$nfc V^;ufl|**ip^icj3(t5gi«k#swiail$® v^;v»ISb 

6#&bt#am^-^&mi'-ctmft&wmi/)c. ¥*$9^g&u^mo^SffltiiW 
IcontliNo. 9 &*$Ab V, fe%114W=ow-CW:No.3135&m#Ak bfeo 

**, ¥«9^SSUt¥fiSlO¥«fflSJ®^®-®r-tt, v^;vgi|»®ip^No. 9 bW 
©GPS#l&A&%Abb, No. 9 kejgiS^©-e$*V'.ifliJ/gjSAs$i-6» CbG©#l&

smufco fiu, ¥fi6io^s#*K^E$nfciflij$^No.303oeitii#sstocv^;v 
#1 #&@ % b c 6 )c K», ^SNSMfSA5!!S&b-o c©Xi®, HA©?@%1(W 
a©##&vm#©t#ftl3:, PS1"-6ill$^No.29kHb$«i6f^kE6bT8+*b 
feo

(4) y-fmme*
M%m#cop

^sijtc^asnrv^o - #?%# A©9J»<« 6 ^ * am
tr&utf, #M#ftl±b%*)«6 3V\TV\6» BII-3-l-6~BII-3-l-8BlCttGP S$$g 
Pffiir J;5tin#:S®$-fb6^X8ISSJS!jCS1"= #R*ftl4g*l0cEgS©W-fb65$ t), 
#A©8t:#&©$?m#Ab©*^##%a-e#R#m&%&f 6 b, $cE®*-y-
©ES*54 b6BJfgti;bs66CbAito»>6<, TJSlO^SSWmi^Sti: b * tcSB 2 IS
(M#) ©&m#j&m^Kf©«6^gA:#t,m#C%b, S&, SUj (950204) b©X

iEfllDfiB$»setoC, T» (950205) *s*toC®firStt6(«|6i»sS;»6>n6o 
mn-3-i-90ic#a»GP s#^#irnm&#Nb6iKgcot,\-cmi-. cn«¥$n^
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Fig. n -3-1-6 Ellipsoidal height change at station No.9 in 1997.
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Fig. II -3-1-7 Ellipsoidal height change at station No.9 in 1998.
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Fig. n -3-1-8 Ellipsoidal height change at station No.3125 in 1999.
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# n-3-i-4#c
Table H -3-1-4 Summary of GPS baseline analysis.

nS. (WGS84)
as

950204 950207 950209 e m
1997-1 37.4496523 37.4496523 37.4496523 37.4496523 ( 37 26 58.74822 )
1998-1 37.4496523 37.4496523 37.4496523 37.4496523 ( 37 26 58.74831 )
1998-2 37.4496523 37.4496523 37.4496523 37.4496523 ( 37 26 58.74843 )
1998-3 37.4496522 37.4496523 37.4496523 37.4496523 ( 37 26 58.74817 )
1999-1 37.4413110 37.4413111 37.4413111 37.4413111 ( 37 26 28.71993 )
1999-2 37.4413111 37.4413111 37.4413112 37.4413111 ( 37 26 28.72018 )
1999-3 37.4413111 37.4413111 37.4413111 37.4413111 ( 37 26 28.71996 )

jilt (WGS84)
mm

950204 950207 950209 6 m #
1997-1 139.7015571 139.7015571 139.7015571 139.7015571 ( 139 42 5.60566 )
1998-1 139.7015571 139.7015571 139.7015571 139.7015571 ( 139 42 5.60558 )
1998-2 139.7015571 139.7015572 139.7015571 139.7015571 ( 139 42 5.60553 )
1998-3 139.7015571 139.7015571 139.7015571 139.7015571 ( 139 42 5.60564 )
1999-1 139.7042038 139.7042039 139.7042039 139.7042039 ( 139 42 15.13406 )
1999-2 139.7042039 139.7042039 139.7042039 139.7042039 ( 139 42 15.13391 )
1999-3 139.7042038 139.7042038 139.7042039 139.7042038 ( 139 42 15.13393 )

fllHt*$(WGS84)
mm TQffl

950204 950207 950209 m
1997-1 418.744 418.746 418.752 418.747
1998-1 418.751 418.752 418.754 418.753
1998-2 418.737 418.752 418.765 418.751
1998-3 418.746 418.748 418.746 418.747
1999-1 477.514 477.512 477.514 477.513
1999-2 477.483 477.514 477.534 477.510
1999-3 477.505 477.509 477.517 477.510

*1 997iF&t/1 998#l*S*;HS^No. 9TfGPS;l!l$£gififc0 

*1999^(iGPS@£,6No.3125T'GPS;H$£S!Sfco
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# n-3-1-5^ (1999^##) (1/2)
Table n -3-1-5 List of elevations determined by the leveling in spring 1999.

No.
(m)

#S2
(m)

mm
(mm) (m) No. t*6i

(m)
#S2

(m)
mm
(ram)

rot**
Cm)

1001 285.106 — 285.106 2035 449.537 — 449.537

1002 412.689 — 412.689 36 357.660 357.661 1 357.661

1003 334.533 — 334.533 3037 400.281 400.282 1 400.282

1004 425.649 — 425.649 38 469.742 469.745 3 469.744

1005 357.877 — 357.877 39 555.037 555.043 6 555.040

1006 402.305 — 402.305 40 579.086 579.094 8 579.090

1007 331.084 — 331.084 41 506.363 — 506.363

1008 371.327 — 371.327 42 488.106 488.109 3 488.108

2001 324.866 324.865 1 324.866 43 484.158 484.162 4 484.160

2 333.455 333.456 1 333.456 44 456.849 456.850 1 456.850

3 337.021 337.022 1 337.023 45 - - - -

4 344.973 344.975 2 344.974 46 401.692 401.691 1 401.692

5 352.796 — 352.796 47 402.389 — 402.389

6 379.573 — 379.573 48 408.015 — 408.015
7 409.430 — 409.430 49 361.239 361.237 2 361.238

8 413.564 — 413.564 50 348.155 — 348.155

9 377.064 — 377.064 51 398.159 398.160 1 398.160

2010 320.895 — 320.895 3052 544.308 544.317 9 544.313
11 302.178 302.178 1 302.179 53 494.460 494.470 10 494.465

12 336.874 336.867 8 336.871 54 457.656 457.663 7 457.660

13 369.419 369.411 8 369.415 3055 482.303 482.307 4 482.305
2014 371.654 371.653 0 371.654 56 323.251 — 323.251

15 364.581 364.582 0 364.582 57 392.045 — 392.045

2016 376.067 — 376.067 58 424.414 — 424.414

17 375.664 — 375.664 59 426.724 — 426.724

18 386.263 — 386.263 60 340.462 340.462 0 340.462

19 391.327 — 391.327 61 347.039 347.040 1 347.040

2020 403.751 — 403.751 62 368.777 368.777 0 368.777

21 381.100 381.097 3 381.100 63 386.554 386.557 3 386.556

22 312.569 — 312.569 64 419.657 419.659 2 419.658

2023 377.697 — 377.697 65 445.748 — 445.748

24 362.673 — 362.673 66 418.116 418.120 4 418.118

25 353.309 — 353.309 67 465.021 465.028 7 465.025

26 380.109 — 380.109 68 534.392 — 534.392

27 370.794 — 370.794 69 349.897 349.898 1 349.898

28 345.732 — 345.732 70 362.088 362.089 1 362.089

29 349.244 — 349.244 71 379.660 379.660 0 379.660

2030 319.266 — 319.266 2072 402.852 402.851 1 402.852

31 404.479 404.478 1 404.479 3073 351.878 351.878 0 351.878

32 402.693 402.692 1 402.693 74 368.097 368.097 0 368.097

33 400.128 400.127 1 400.128 75 379.406 — 379.406
34 457.845 457.844 1 457.845 76 405.388 — 405.388
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# Q-3-1-5# lx^/L#J#^-^# (1999#g##) (2/2)
Table H -3-1-5 List of elevations determined by the leveling in spring 1999.

No. SHi

(m)
SH2

(m)
mm
(mm)

TOSH

(m)
No. SKi

(m)
SH2

(m)
mm
(mm)

¥K)SH

(m)
77 429.450 — 429.450 119 434.907 — 434.907
78 532.244 — 532.244 120 453.621 453.620 1 453.621
79 375.772 — 375.772 121 427.900 427.896 4 427.898
80 387.641 — 387.641 122 371.411 371.406 5 371.409
81 259.051 — 259.051 123 320.774 — 320.774
82 305.108 305.109 1 305.109 124 301.319 — 301.319
83 310.645 310.646 1 310.646 125 - - - -

2084 295.415 295.411 4 295.413 126 413.273 413.275 2 413.274
85 352.528 352.532 4 352.530 127 451.298 451.295 3 451.297
86 404.456 — 404.456 128 435.846 — 435.846
87 586.973 — 586.973 129 384.237 — 384.237
88 572.320 572.322 2 572.321 130 385.998 — 385.998
89 502.946 502.951 5 502.949 2046 401.848 — 401.848
90 461.566 461.566 0 461.566 2125 435.828 — 435.828
91 405.597 405.592 5 405.595 3125 435.757 — 435.757
92 374.741 — 374.741 1995 285.844 — 285.844
93 428.126 428.131 5 428.129 —
94 476.413 476.415 2 476.414 —

95 464.967 464.967 0 464.967 —

2096 450.169 — 450.169 —

97 405.646 405.648 2 405.647 —

98 427.164 427.162 2 427.163 —

99 436.418 436.412 6 436.415 —

100 433.233 433.225 8 433.229 —
2101 474.161 474.157 4 474.159 —

102 567.291 567.290 1 567.291 —
103 542.872 — 542.872 —
104 510.284 510.281 3 510.283 —
105 513.487 513.489 2 513.488 —
106 640.575 640.571 4 640.573 —
107 808.953 — 808.953 —

108 593.907 — 593.907 —
109 510.376 — 510.376 —
110 435.292 435.290 2 435.291 —
111 417.997 — 417.997 —
112 403.008 403.007 1 403.008 —
113 442.086 — 442.086 —
114 418.282 — 418.282 —
115 491.990 — 491.990 —
116 471.394 471.392 2 471.393 —
117 416.507 416.501 6 416.504 —
118 367.619 367.622 3 367.621 —
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B E-3-1-6# (1999^^g#) (1/2)
Table n -3-1-6 List of elevations determined by the leveling in summer 1999.

No. SirSl
(m) (m)

mm
(ram) (m)

No. $IS)1
(m)

#62
(m)

mm
(ram)

TO#6
(m)

1001 285.109 — 285.109 2035 449.525 — 449.525

1002 412.687 — 412.687 36 357.675 357.674 1 357.675

1003 334.533 — 334.533 3037 400.268 400.264 4 400.266

1004 425.647 — 425.647 38 469.684 469.683 1 469.684

1005 357.879 — 357.879 39 554.923 554.922 1 554.923

1006 402.307 — 402.307 40 578.957 578.957 0 578.957

1007 331.090 — 331.090 41 506.335 — 506.335

1008 371.339 — 371.339 42 488.090 488.089 1 488.090

2001 324.852 324.852 0 324.852 43 484.144 484.141 3 484.143

2 333.445 333.446 1 333.446 44 456.845 456.842 3 456.844

3 337.020 337.020 0 337.020 2045 429.415 — 429.415

4 344.974 344.975 1 344.975 46 401.699 — 401.699

5 352.800 — 352.800 47 402.387 — 402.387

6 379.574 — 379.574 48 407.999 — 407.999

7 409.430 — 409.430 49 361.241 361.239 2 361.240

8 413.563 — 413.563 50 348.159 — 348.159

9 377.063 — 377.063 51 398.157 398.159 2 398.158

2010 320.898 — 320.898 3052 544.205 544.201 4 544.203

11 302.192 302.193 1 302.193 53 494.386 494.383 3 494.385

12 336.871 336.876 5 336.874 54 457.601 457.598 3 457.600

13 369.402 369.405 3 369.404 3055 482.237 482.234 3 482.236

2014 371.656 371.656 0 371.656 56 323.261 — 323.261

15 364.582 364.584 2 364.583 57 392.051 — 392.051

2016 376.076 — 376.076 58 424.408 — 424.408

17 375.674 — 375.674 59 426.720 — 426.720

18 386.270 — 386.270 60 340.467 340.468 1 340.468

19 391.335 — 391.335 61 347.040 347.044 4 347.042

2020 403.758 — 403.758 62 368.763 368.764 1 368.764

21 381.088 381.089 1 381.089 63 386.530 386.534 4 386.532

22 312.585 — 312.585 64 419.616 419.617 1 419.617

2023 377.699 — 377.699 65 445.693 — 445.693

24 362.676 — 362.676 66 418.105 418.106 1 418.106

25 353.311 — 353.311 67 464.983 464.984 1 464.984

26 380.111 — 380.111 68 534.316 — 534.316

27 370.794 — 370.794 69 349.898 349.901 3 349.900

28 345.734 — 345.734 70 362.090 362.092 2 362.091

29 349.245 — 349.245 71 379.658 379.663 5 379.661

2030 319.266 — 319.266 2072 402.844 402.845 1 402.845

31 404.472 404.474 2 404.473 3073 351.881 351.880 1 351.881

32 402.685 402.685 0 402.685 74 368.092 368.094 2 368.093

33 400.126 400.124 2 400.125 75 379.395 — 379.395

34 457.827 457.825 2 457.826 76 405.385 — 405.385
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m n-3-i-6#E (i999^g#) (2/2)
Table H -3-1-6 List of elevations determined by the leveling in summer 1999.

No.
#Si

(m)
£A2

(m) (ram) (m)
No.

(m)
S*2

(m) (ram) (m)
77 429.436 — 429.436 119 434.867 — 434.867

78 532.153 — 532.153 120 453.572 453.567 5 453.570

79 375.763 — 375.763 121 427.862 427.854 8 427.858

80 387.628 — 387.628 122 371.391 371.386 5 371.389

81 259.066 — 259.066 123 320.783 — 320.783

82 305.104 305.108 4 305.106 124 301.336 — 301.336

83 310.635 310.637 2 310.636 2125 435.824 435.824

2084 295.407 295.407 0 295.407 3125 435.754 — 435.754

85 352.494 352.500 6 352.497 126 413.264 413.265 1 413.265

86 404.392 — 404.392 127 451.249 451.241 8 451.245

87 586.875 — 586.875 128 435.819 — 435.819

88 572.234 572.234 0 572.234 129 384.238 — 384.238

89 502.893 502.891 2 502.892 130 386.005 — 386.005

90 461.532 461.529 3 461.531 1995 285.846 — 285.846

91 405.590 405.592 2 405.591

92 374.756 — 374.756

93 428.113 428.109 4 428.111

94 476.384 476.378 6 476.381

95 464.935 464.931 4 464.933

2096 450.141 — 450.141

97 405.636 405.634 2 405.635

98 427.145 427.143 2 427.144

99 436.396 436.395 1 436.396

100 433.208 433.209 1 433.209

2101 474.132 474.131 1 474.132

102 567.240 567.235 5 567.238

103 542.823 — 542.823

104 510.242 510.244 2 510.243

105 513.442 513.443 1 513.443

106 640.485 640.495 10 640.490

107 808.840 — 808.840

108 593.819 — 593.819

109 510.334 — 510.334

110 435.289 435.288 1 435.289

111 418.005 — 418.005

112 402.996 402.998 2 402.997

113 442.040 — 442.040

114 418.261 — 418.261

115 491.938 — 491.938

116 471.352 471.354 2 471.353

117 416.482 416.479 3 416.481

118 367.619 367.621 2 367.620
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# n-3-l-7#E (1999^##) (1/2)

Table n -3-1-7 List of elevations determined by the leveling in autumn 1999.

No. (m)
8$iSi2

(m)
mm
(mm) (m)

No.
(m)

#*2
(m)

mm
(mm) (m)

1001 285.106 2035 449.528 — 449.528

1002 412.685 — 412.685 36 357.670 357.668 2 357.669

1003 334.529 — 334.529 3037 400.270 400.269 1 400.270
1004 425.644 — 425.644 38 469.697 469.702 5 469.700

1005 357.870 — 357.870 39 554.945 554.944 1 554.945

1006 402.300 — 402.300 40 578.982 578.982 0 578.982

1007 331.078 — 331.078 41 506.352 — 506.352

1008 371.329 — 371.329 42 488.101 488.100 1 488.101

2001 324.853 324.856 3 324.855 43 484.153 484.153 0 484.153

2 333.451 333.453 2 333.452 44 456.847 456.846 1 456.847

3 337.022 337.025 3 337.024 2045 429.413 — 429.413
4 344.972 344.975 3 344.974 2046 401.843 — 401.843

5 352.795 — 352.795 47 402.384 — 402.384

6 379.569 — 379.569 48 408.008 — 408.008
7 409.426 — 409.426 49 361.239 361.235 4 361.237

8 413.560 — 413.560 50 348.152 — 348.152

9 377.060 — 377.060 51 398.158 398.159 1 398.159

2010 320.895 — 320.895 3052 544.216 544.219 3 544.218
11 302.179 302.182 3 302.181 53 494.392 494.396 4 494.394

12 336.862 336.868 6 336.865 54 457.591 457.595 4 457.593

13 369.398 369.403 5 369.401 3055 482.236 482.237 1 482.237

2014 371.636 371.648 12 371.642 56 323.247 — 323.247

15 364.564 364.574 10 364.569 57 392.044 — 392.044

2016 376.062 — 376.062 58 424.413 — 424.413
17 375.667 — 375.667 59 426.719 — 426.719

18 386.263 — 386.263 60 340.457 340.456 1 340.457

19 391.328 — 391.328 61 347.032 347.030 2 347.031

2020 403.751 — 403.751 62 368.760 368.757 3 368.759

21 381.077 381.088 11 381.083 63 386.534 386.532 2 386.533

22 312.569 — 312.569 64 419.618 419.620 2 419.619

2023 377.690 — 377.690 65 445.697 — 445.697

24 362.665 — 362.665 66 418.096 418.092 4 418.094

25 353.301 — 353.301 67 464.987 464.985 2 464.986

26 380.103 — 380.103 68 534.322 — 534.322

27 370.788 — 370.788 69 349.889 349.892 3 349.891

28 345.727 — 345.727 70 362.081 362.082 1 362.082

29 349.238 — 349.238 71 379.651 379.651 0 379.651

2030 319.257 — 319.257 2072 402.838 402.838 0 402.838

31 404.478 404.477 1 404.478 3073 351.873 351.868 5 351.871

32 402.690 402.685 5 402.688 74 368.088 368.085 3 368.087

33 400.126 400.122 4 400.124 75 379.391 — 379.391
34 457.831 457.830 1 457.831 76 405.386 — 405.386
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# H-3-1-7^ (1999^p^##) (2/2)
Table II -3-1-7 List of elevations determined by the leveling in autumn 1999.

No.
sen

(m)
«*2

(m)
mm
(mm) (m)

No.
$S$1

(m) (m)
mm
(mm) (m)

77 429.435 — 429.435 119 434.874 — 434.874

78 532.164 — 532.164 120 453.582 453.592 10 453.587

79 375.755 — 375.755 121 427.864 427.874 10 427.869

80 387.625 — 387.625 122 371.383 371.392 9 371.388

81 259.047 — 259.047 123 320.765 — 320.765

82 305.100 305.099 1 305.100 124 301.312 — 301.312

83 310.629 310.629 0 310.629 2125 435.823 — 435.823

2084 295.412 295.411 1 295.412 3125 435.754 — 435.754

85 352.501 352.504 3 352.503 126 413.267 413.269 2 413.268

86 404.418 — 404.418 127 451.259 451.268 9 451.264

87 586.923 — 586.923 128 435.835 — 435.835

88 572.274 572.277 3 572.276 129 384.235 — 384.235

89 502.921 502.928 7 502.925 130 385.998 — 385.998

90 461.546 461.555 9 461.551 1995 285.843 — 285.843

91 405.594 405.598 4 405.596

92 374.749 — 374.749

93 428.115 428.122 7 428.119

94 476.387 476.396 9 476.392

95 464.936 464.945 9 464.941

2096 450.155 — 450.155

97 405.631 405.633 2 405.632

98 427.142 427.139 3 427.141

99 436.393 436.386 7 436.390

100 433.205 433.196 9 433.201

2101 474.127 474.116 11 474.122

102 567.238 567.237 1 567.238

103 542.816 — 542.816

104 510.243 510.235 8 510.239

105 513.441 513.432 9 513.437

106 640.527 640.516 11 640.522

107 808.888 — 808.888

108 593.838 — 593.838

109 510.336 — 510.336

110 435.289 435.288 1 435.289

111 417.999 — 417.999

112 402.997 402.995 2 402.996

113 442.050 — 442.050

114 418.262 — 418.262

115 491.951 — 491.951

116 471.360 471.363 3 471.362

117 416.482 416.484 2 416.483

118 367.608 367.609 1 367.609
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S n-3-1-9#
Table n -3-1-9

d/2)
List of elevation changes.

*97%k~’98S ’973k~'98H '97%k-~'98# '97#~'99# ’97tk~’99Z '97#~'99% '98#~’98Z ’97Z~ 981* ’98l*~’99* ’99#~’99Z ’99Z~’99f*

1 1.9.94 - - - - - - - - - - -

2001 1.10.97 3 7 10 13 17 20 3 3 3 3 3
2 1.9.94 3 5 8 10 13 19 3 3 3 3 6
3 1.9.94 1 4 3 8 12 16 3 0 4 4 4
4 1.9.94 1 2 2 7 12 11 1 1 5 5 -1

5 1.9.94 2 4 6 9 13 8 2 2 2 4 -5
6 1.9.94 2 3 -3 4 6 0 2 -6 7 1 -5
7 1.9.94 -1 -2 -5 1 1 -2 -1 -3 6 0 -4

8 1.9.94 1 2 -1 3 2 0 1 -4 4 -1 -3
9 1.9.94 5 4 -1 4 3 0 -1 -5 5 -1 -3
10 1.9.94 - - - - - - - - - - -

2010 1.10.97 1 1 2 7 11 8 1 1 5 4 -3
11 1.9.94 0 -1 -1 -1 13 1 0 0 0 14 -12
12 1.9.94 4 7 11 14 18 9 4 4 4 4 -9
13 1.9.94 3 5 8 10 13 10 3 3 3 3 -3
14 1.9.94 - - - - - - - - - - -

2014 15.4.98 - - - - - - 25 5 -16 2 -14

15 1.9.94 -1 20 23 14 15 1 21 3 -9 1 -14

16 1.9.94 - - - - - - - - - - -

2016 1.10.97 0 0 0 0 9 -5 0 0 0 9 -14

17 1.9.94 -1 -1 17 7 18 11 -1 18 -9 10 -7

18 1.9.94 -3 -7 9 -3 4 -3 -3 16 -12 7 -7

19 1.9.94 -7 -12 7 -9 -1 -8 -4 19 -16 8 -7

20 1.9.94 - - - - - - - - - - -

2020 15.4.98 - - - - - - 0 21 -20 7 -7

21 1.9.94 -3 19 27 21 10 4 22 8 -6 -11 -6

22 1.9.94 0 0 0 0 16 0 0 0 0 16 -16

23 1.9.94 - - - - - - - - - - -

2023 20.9.95 -13 -8 -12 -10 -7 -17 5 -4 2 3 -10
24 1.9.94 -4 -9 -16 -11 -8 -19 -4 -7 4 3 -10

25 1.9.94 -5 -11 -16 -13 -11 -21 -5 -5 3 2 -10
26 1.9.94 2 -10 -13 -9 -7 -15 -11 -3 4 2 -8
27 1.9.94 -4 -7 -11 -6 -6 -12 -4 -4 5 0 -6
28 1.9.94 -3 -5 -8 -2 0 -7 -3 -3 5 2 -7

29 1.9.94 -2 -4 -5 0 2 -5 -2 -2 6 1 -7

30 1.9.94 - - - - - - - - - - -

2030 20.9.95 - - - - - - - - - - -

3030 15.4.98 - - - - - - -2 -2 6 0 -9

31 1.9.94 3 0 -7 2 -4 1 -3 -7 9 -6 5

32 1.9.94 6 0 -7 3 -5 -2 -6 -7 10 -8 3

33 1.9.94 5 2 -4 4 1 0 -3 -6 8 -3 -1

34 1.9.94 15 1 -7 -4 -2 3 -14 -8 2 2 5

35 1.9.94 - - - - - - - - - - -

2035 1.10.97 15 4 -2 1 4 7 -11 -6 3 3 3

36 1.9.94 9 17 12 4 18 12 9 -5 -8 14 -6

37 1.9.94 - - - - - - - - - - -

2037 31.10.96 - - - - - - - - - - -

3037 1.10.97 5 6 0 1 2 6 1 -6 1 1 4

38 1.9.94 -5 -20 -22 -22 -22 -6 -15 -2 0 0 16

39 1.9.94 -9 -41 -44 -38 -33 -11 -32 -3 5 5 22

40 1.9.94 -13 -49 -52 -47 -42 -17 -36 -3 5 5 25

41 1.9.94 -4 -9 -13 -20 -27 -10 -4 -4 -7 -7 17

42 1.9.94 -5 -8 -6 -14 -23 -12 -3 2 -8 -8 11

43 1.9.94 -3 -7 -8 -16 -24 -14 -3 -1 -8 -8 10

44 1.9.94 1 2 0 -10 -20 -17 1 -2 -10 -10 3

45 1.9.94 4 7 11 - - - 4 4 - - -

2045 1.7.99 - - - - - - - - - - -2

46 1.9.94 -3 9 17 -19 -12 - 12 8 -36 7 -

2046 19.1.98 -3 8 18 -18 -21 -23 12 10 -36 -2 -2

47 1.9.94 -2 -4 -5 -7 -9 -12 -2 -2 -2 -2 -3

48 1.9.94 3 1 1 4 6 15 -2 0 2 2 9

49 1.9.94 16 17 11 5 7 4 1 -6 -5 2 -3

50 1.9.94 18 20 14 5 9 2 2 -6 -9 4 -7

51 1.9.94 2 0 -5 -3 -1 0 -2 -5 2 2 1

52 1.9.94 - - - - - - - - - -

2052 31.10.96 - - - - - - - - - - *

3052 1.10.97 -15 -37 -43 -39 -35 -20 -22 -6 4 4 15

53 1.9.94 -9 -18 -25 -18 -12 -3 -9 -7 6 6 9

54 1.9.94 -5 -2 -10 -4 1 -6 3 -8 5 5 -7

55 1.9.94 - - - - - - - - - - -

2055 1.10.97 -2 - - - - - - - - - -

3055 15.8.98 - - - - - - - -8 7 7 1

56 1.9.94 -3 -7 -10 -13 -3 -17 -3 -3 -3 10 -14

57 1.9.94 -3 -5 -8 -10 -4 -11 -3 -3 -3 6 -7

58 1.9.94 -9 -18 -27 -24 -21 -16 -9 -9 3 3 5

59 1.9.94 -11 -11 -26 -20 -15 -16 0 -15 5 5 -1

60 1.9.94 1 7 10 -2 4 -7 6 3 -12 6 -11

61 1.9.94 -4 5 7 -1 1 -10 9 2 -8 2 -11

62 1.9.94 -21 -15 -16 -22 -28 -33 6 -1 -6 -6 -5

63 1.9.94 -25 -22 -25 -31 -37 -36 3 -3 -6 -6 1

64 1.9.94 -51 -43 -48 -54 -60 -58 8 -5 -6 -6 2

65 1.9.94 -69 -57 -67 -73 -79 -75 12 -10 -6 -6 4

66 1.9.94 -8 -27 -11 -8 -6 -18 -19 16 3 3 -12

67 1.9.94 -18 -51 -36 -32 -29 -27 -33 15 4 4 2

68 1.9.94 -31 -83 -75 -70 -65 -59 -52 8 5 5 6

69 1.9.94 -1 -5 -13 -9 -7 -16 -4 -8 4 2 -9

70 1.9.94 -1 -7 -16 -10 -8 -17 -6 -9 6 2 -9
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Wi 11-3-1-*
Table II-3-1-9

(2/2)
List of elevation changes.

97%-'98# '976k~'98H '97%~'98# ’97f*~’99# ’97fck~’99Z ’97f*~’99f* ’98#~’98Z ’97Z~’98l* ’98#i~ 99# ’99#~’99Z ’99Z~'99if!k

71 1.9.94 -3 -12 -21 -12 -11 -21 -9 -9 9 1 -10

72 1.9.94 -10 - - - - - - - - - -

2072 15.8.98 - - - - - - - -10 5 5 -7

73 1.9.94 - - - - - - - - - - -

2073 1.10.97 -8 - - - - - - - - - -

3073 15.8.98 - - - - - - - -8 8 3 -10
74 1.9.94 -8 -8 -20 -17 -14 -20 0 -12 3 3 -6

75 1.9.94 -14 -15 -28 -24 -20 -24 -1 -13 4 4 -4

76 1.10.97 4 -2 -7 -4 -2 -1 -6 -5 2 2 1

77 1.10.97 -25 -40 -53 -47 -40 -41 -14 -13 7 7 -1

78 1.10.97 0 -15 -25 -16 -7 4 -14 -10 9 9 11

79 1.10.97 1 2 3 4 5 -3 1 1 1 1 -8

80 1.10.97 4 7 11 14 18 15 4 4 4 4 -3

81 1.10.97 1 1 2 3 18 -1 1 1 1 15 -19

82 1.10.97 4 9 13 17 14 8 4 4 4 -3 -6

83 1.10.97 6 12 18 24 14 7 6 6 6 -10 -7

84 1.10.97 - - - - - - - - - - -

2084 15.4.98 - - - - - - 5 9 8 -6 5

85 1.10.97 3 7 10 13 16 22 3 3 3 3 6

86 1.10.97 1 2 3 4 5 31 1 1 1 1 26
87 1.10.97 -1 -2 -2 -3 -4 44 -1 -1 -1 -1 48

88 1.10.97 0 1 1 2 2 44 0 0 0 0 42

89 1.10.97 -1 -2 -4 -5 -6 27 -1 -1 -1 -1 33

90 1.10.97 0 0 -1 -1 -1 19 0 0 0 0 20

91 1.10.97 0 0 0 -1 -5 0 0 0 0 -4 5

92 1.10.97 0 -3 -5 -8 7 0 -3 -3 -3 15 -7

93 1.10.97 0 1 1 1 2 10 0 0 0 0 8
94 1.10.97 1 2 3 3 4 15 1 1 1 1 11

95 1.10.97 -7 -1 -5 -1 3 11 6 -4 4 4 8

96 1.10.97 2 - - - - - - - - - -

2096 15.8.98 - - - - - - - 10 -4 -4 14

97 1.10.97 -1 -2 -3 -4 -5 -8 -1 -1 -1 -1 -3

98 1.10.97 -1 -2 -2 -3 -4 -7 -1 -1 -1 -1 -3
99 1.10.97 -4 -5 -5 -8 -10 -16 -1 0 -2 -2 -6

100 1.10.97 -1 -2 -2 -3 -4 -12 -1 -1 -1 -1 -8

101 1.10.97 -1 -11 -15 - - - -10 -4 - - -

2101 4.15.99 - - - - - - - - - 0 -10

102 1.10.97 0 0 1 1 1 1 0 0 0 0 0

103 1.10.97 0 0 0 0 0 -7 0 0 0 0 -7
104 1.10.97 -1 -2 -2 -3 -4 -8 -1 -1 -1 -1 -4

105 1.10.97 -2 -4 -5 -7 -9 -15 -2 -2 -2 -2 -6

106 1.10.97 -2 -5 -7 -9 -12 20 -2 -2 -2 -2 32
107 1.10.97 -6 -13 -19 -26 -32 16 -6 -6 -6 -6 48
108 1.10.97 -6 -12 -19 -25 -31 -12 -6 -6 -6 -6 19
109 1.10.97 -1 -2 -2 -3 -4 -2 -1 -1 -1 -1 2
110 1.10.97 1 -1 20 -1 -3 -3 -1 21 -21 -2 0

111 1.10.97 -1 -3 -4 -5 3 -3 -1 -1 -1 8 -5
112 1.10.97 -1 -5 14 10 5 4 -4 19 -5 -5 -1
113 1.10.97 -2 -11 13 3 -7 3 -8 24 -10 -10 10
114 1.10.97 4 8 13 17 21 22 4 4 4 4 1
115 1.10.97 5 10 16 21 26 39 5 5 5 5 13
116 1.10.97 4 7 11 14 18 27 4 4 4 4 9
117 1.10.97 4 9 13 17 22 24 4 4 4 4 2
118 1.10.97 -2 24 28 24 19 8 26 4 -4 -4 -11
119 1.10.97 12 24 28 18 7 14 12 4 -11 -11 7
120 1.10.97 1 1 2 3 3 20 1 1 1 1 17

121 1.10.97 1 2 3 3 4 15 1 1 1 1 11
122 1.10.97 -12 -3 6 11 15 14 9 9 4 4 -1
123 1.10.97 5 9 14 19 28 10 5 5 5 9 -18
124 1.10.97 4 7 21 18 35 11 4 14 -3 17 -24
125 1.10.97 4 7 11 - - - 4 4 - - -

2125 14.5.98 - - - - - - - 3 - - -1
126 1.10.97 1 3 4 6 -3 0 1 1 1 -9 3
127 1.10.97 0 0 -1 -1 -1 18 0 0 0 0 19
128 1.10.97 10 17 21 19 18 34 8 4 -1 -1 16

129 15.4.98 - - - - - - 0 0 0 1 -3
130 15.4.98 - - - - - - -3 18 -11 7 -7

1995 20.9.95 - - - - - - 1 1 9 3 -3
1001 1.9.94 1 1 2 11 14 11 1 1 9 3 -3
1002 1.9.94 3 6 9 3 2 -1 3 3 -6 -1 -2
1003 1.9.94 0 11 5 8 8 4 11 -6 3 0 -4
1004 1.9.94 9 10 14 -10 -12 -15 2 4 -24 -2 -3
1005 1.9.94 4 8 13 -8 -5 -15 4 4 -20 3 -10
1006 1.9.94 -9 -7 19 -14 -11 -19 1 26 -32 3 -8
1007 1.9.94 4 8 13 -6 1 -11 4 4 -18 7 -12
1008 1.9.94 1 -4 12 1 13 4 -5 16 -10 12 -10

-2 -3 -3 -4 -3 -2 -1 1 -1 2 0
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# H-3-1-10:
Table H -3-1-10

S/HE—US (1/3)

List of the gravity in Yanaizu-Nishiyama geothermal field since 1997.

I&S%£B

(mgal)
1997%# 1998%# 1999%#

## m#
1 1.9.94 - - - - - - -

2001 1.10.97 979879.726 979879.721 979879.730 979879.722 979879.728 979879.729 979879.719
2 1.9.94 979877.441 979877.439 979877.446 979877.449 979877.442 979877.443 979877.439
3 1.9.94 979876.424 979876.428 979876.438 979876.442 979876.433 979876.437 979876.426
4 1.9.94 979874.598 979874.597 979874.601 979874.616 979874.605 979874.607 979874.601
5 1.9.94 979874.277 979874.280 979874.284 979874.283 979874.281 979874.282 979874.272
6 1.9.94 979867.349 979867.353 979867.359 979867.366 979867.364 979867.359 979867.362
7 1.9.94 979861.209 979861.215 979861.223 979861.226 979861.217 979861.220 979861.221
8 1.9.94 979860.602 979860.607 979860.607 979860.611 979860.605 979860.615 979860.614
9 1.9.94 979868.061 979868.075 979868.067 979868.079 979868.070 979868.075 979868.078
10 1.9.94 979879.836 - - - - - -

2010 1.10.97 979879.754 979879.753 979879.754 979879.750 979879.750 979879.751 979879.754
11 1.9.94 979884.202 979884.197 979884.191 979884.190 979884.186 979884.178 979884.192
12 1.9.94 979877.680 979877.673 979877.670 979877.675 979877.673 979877.669 979877.668
13 1.9.94 979871.709 979871.706 979871.706 979871.710 979871.706 979871.705 979871.704
14 1.9.94 979870.353 - - - - - -

2014 15.4.98 - 979870.305 979870.304 979870.301 979870.304 979870.304 979870.311
15 1.9.94 979872.784 979872.779 979872.787 979872.802 979872.783 979872.771 979872.773
16 1.9.94 - - - - - - -

2016 1.10.97 979871.456 979871.450 979871.455 979871.452 979871.449 979871.435 979871.432
17 1.9.94 979873.344 979873.337 979873.349 979873.337 979873.338 979873.328 979873.325
18 1.9.94 979871.185 979871.177 979871.186 979871.187 979871.184 979871.186 979871.170
19 1.9.94 979870.118 979870.123 979870.117 979870.131 979870.124 979870.125 979870.110
20 1.9.94 979866.100 - - - - - -

2020 15.4.98 - 979865.689 979865.675 979865.688 979865.688 979865.685 979865.661
21 1.9.94 979868.930 979868.918 979868.915 979868.927 979868.922 979868.904 979868.911
22 1.9.94 979883.279 979883.286 979883.290 979883.283 979883.285 979883.269 979883.277
23 1.9.94 — - - - - - -

2023 20.9.95 979869.692 979869.692 979869.709 979869.705 979869.695 979869.682 979869.668
24 1.9.94 979872.786 979872.791 979872.795 979872.797 979872.788 979872.780 979872.775
25 1.9.94 979874.910 979874.917 979874.918 979874.924 979874.904 979874.898 979874.892
26 1.9.94 979869.224 979869.224 979869.216 979869.232 979869.219 979869.205 979869.199
27 1.9.94 979870.625 979870.633 979870.642 979870.637 979870.626 979870.633 979870.612
28 1.9.94 979875.864 979875.877 979875.874 979875.875 979875.868 979875.854 979875.865
29 1.9.94 979874.606 979874.619 979874.615 979874.622 979874.612 979874.598 979874.602
30 1.9.94 - - - - - - -

2030 20.9.95 979880.574 - - - - - -
3030 15.4.98 - 979880.258 979880.262 979880.256 979880.257 979880.245 979880.252

31 1.9.94 979862.093 979862.084 979862.097 979862.062 979862.071 979862.069 979862.073
32 1.9.94 979863.001 979862.997 979863.004 979862.978 979862.988 979862.983 979862.989
33 1.9.94 979864.291 979864.298 979864.297 979864.277 979864.289 979864.281 979864.286
34 1.9.94 979850.886 979850.890 979850.892 979850.903 979850.883 979850.886 979850.884
35 1.9.94 - - - - - - -

2035 1.10.97 979853.308 979853.313 979853.315 979853.317 979853.311 979853.312 979853.312
36 1.9.94 979875.029 979875.016 979875.014 979875.009 979875.009 979875.016 979875.023
37 1.9.94 - - - - - - -

2037 31.10.96 - - - - - - -
3037 1.10.97 979867.461 979867.454 979867.463 979867.449 979867.452 979867.455 979867.453

38 1.9.94 979852.091 979852.102 979852.096 979852.098 979852.099 979852.099 979852.094
39 1.9.94 979834.917 979834.920 979834.917 979834.921 979834.905 979834.912 979834.911
40 1.9.94 979829.958 979829.963 979829.966 979829.967 979829.953 979829.961 979829.957
41 1.9.94 979845.365 979845.366 979845.367 979845.367 979845.363 979845.354 979845.346
42 1.9.94 979848.024 979848.021 979848.022 979848.027 979848.026 979848.015 979848.007
43 1.9.94 979847.012 979847.017 979847.018 979847.027 979847.015 979847.006 979847.001
44 1.9.94 979852.685 979852.689 979852.700 979852.704 979852.687 - 979852.671
45 1.9.94 979857.918 979857.929 979857.946 979857.939 - - -
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H n-3-1-10^ Hil: (2/3)

Table n-3-1-10 List of the gravity in Yanaizu-Nishiyama geothermal field since 1997.

3W$jS
(mgal)

1997%# 1998%# 1999%#
#$ mm

2045 7.15.99 - - - - - 979857.919 979857.908
46 1.9.94 979863.590 979863.590 979863.612 - - - -

2046 19.1.98 - - 979863.590 979863.587 979863.578 979863.571 979863.561
47 1.9.94 979863.662 979863.668 979863.684 979863.678 979863.670 979863.665 979863.653
48 1.9.94 979861.471 979861.476 979861.476 979861.475 979861.470 979861.455 979861.462
49 1.9.94 979871.838 979871.845 979871.841 979871.834 979871.833 979871.823 979871.830
50 1.9.94 979874.494 979874.497 979874.497 979874.483 979874.489 979874.481 979874.482
51 1.9.94 979864.658 979864.661 979864.672 979864.652 979864.653 979864.655 979864.659
52 1.9.94 - - - - - - -

2052 31.10.96 — - - - - - -
3052 1.10.97 979838.686 979838.685 979838.690 979838.685 979838.681 979838.688 979838.686

53 1.9.94 979848.714 979848.716 979848.731 979848.718 979848.712 979848.722 979848.721
54 1.9.94 979855.443 979855.456 979855.435 979855.447 979855.437 979855.446 979855.448
55 1.9.94 - - - - - -

2055 1.10.97 979849.569 979849.577 979849.573 - - - -
3055 15.8.98 - - - 979849.573 979849.572 979849.582 979849.582

56 1.9.94 979880.706 979880.713 979880.726 979880.738 979880.704 979880.698 979880.707
57 1.9.94 979866.206 979866.209 979866.212 979866.220 979866.203 979866.197 979866.191
58 1.9.94 979859.512 979859.516 979859.519 979859.530 979859.512 979859.508 979859.500
59 1.9.94 979860.139 979859.990 979859.990 979859.998 979859.986 979859.981 979859.973
60 1.9.94 979876.924 979876.929 979876.934 979876.937 979876.921 979876.918 979876.915
61 1.9.94 979875.495 979875.506 979875.518 979875.506 979875.495 979875.495 979875.489
62 1.9.94 979871.337 979871.345 979871.365 979871.349 979871.338 979871.338 979871.334
63 1.9.94 979868.260 979868.263 979868.272 979868.256 979868.252 979868.238 979868.245
64 1.9.94 979862.332 979862.348 979862.359 979862.338 979862.333 979862.335 979862.328
65 1.9.94 979857.481 979857.506 979857.519 979857.496 979857.501 979857.496 979857.493
66 1.9.94 979862.258 979862.281 979862.285 979862.282 979862.274 979862.265 979862.278
67 1.9.94 979852.626 979852.626 979852.635 979852.644 979852.617 979852.611 979852.620
68 1.9.94 979837.789 979837.826 979837.844 979837.837 979837.826 979837.819 979837.829
69 1.9.94 979875.180 979875.185 979875.195 979875.187 979875.175 979875.171 979875.163
70 1.9.94 979873.587 979873.595 979873.601 979873.592 979873.583 979873.575 979873.571
71 1.9.94 979870.644 979870.663 979870.673 979870.663 979870.649 979870.645 979870.641
72 1.9.94 979865.649 979865.662 979865.667 - - - -

2072 15.8.98 - - - 979865.667 979865.657 979865.654 979865.649
73 1.9.94 - - - - - - -

2073 1.10.97 979874.808 979874.835 979874.826 - - - -
3073 15.8.98 - - - 979874.809 979874.798 979874.793 979874.809

74 1.9.94 979872.453 979872.479 979872.470 979872.476 979872.458 979872.455 979872.470
75 1.9.94 979870.874 979870.892 979870.887 979870.889 979870.865 979870.861 979870.876
76 1.10.97 979863.787 979863.789 979863.796 979863.802 979863.784 979863.790 979863.796
77 1.10.97 979860.697 979860.695 979860.700 979860.688 979860.684 979860.681 979860.678
78 1.10.97 979839.901 979839.896 979839.911 979839.909 979839.894 979839.905 979839.899
79 1.10.97 979868.773 979868.770 979868.753 979868.763 979868.764 979868.745 979868.739
80 1.10.97 979865.703 979865.709 979865.706 979865.700 979865.696 979865.696 979865.689
81 1.10.97 979899.400 979899.383 979899.377 979899.388 979899.393 979899.377 979899.375
82 1.10.97 979887.261 979887.254 979887.246 979887.264 979887.255 979887.247 979887.243
83 1.10.97 979884.519 979884.516 979884.507 979884.524 979884.515 979884.511 979884.494
84 1.10.97 979882.654 - - - - - -

2084 15.4.98 - 979883.773 979883.766 979883.782 979883.769 979883.758 979883.772
85 1.10.97 979872.329 979872.336 979872.324 979872.340 979872.324 979872.315 979872.327
86 1.10.97 979861.651 979861.663 979861.658 979861.676 979861.649 979861.681 979861.689
87 1.10.97 979822.754 979822.771 979822.763 979822.769 979822.753 979822.767 979822.761
88 1.10.97 979825.755 979825.783 979825.769 979825.780 979825.776 979825.777 979825.769
89 1.10.97 979840.740 979840.759 979840.746 979840.737 979840.751 979840.758 979840.754
90 1.10.97 979850.519 979850.526 979850.514 979850.514 979850.518 979850.528 979850.525
91 1.10.97 979861.514 979861.524 979861.514 979861.508 979861.515 979861.523 979861.522
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Table H -3-1-10 List of the gravity in Yanaizu-Nishiyama geothermal field since 1997.

## asm$SB

(mgal)
1997$# 1998$# 1999$#

## me ## me «e
92 1.10.97 979867.936 979867.945 979867.943 979867.933 979867.941 979867.952 979867.949
93 1.10.97 979857.836 979857.825 979857.831 979857.808 979857.814 979857.823 979857.818
94 1.10.97 979847.874 979847.868 979847.873 979847.864 979847.865 979847.874 979847.869
95 1.10.97 979849.641 979849.641 979849.654 979849.643 979849.641 979849.646 979849.644
96 1.10.97 979857.490 979857.478 979857.493 - - - -

2096 15.8.98 - - - 979856.487 979856.482 979856.492 979856.488
97 1.10.97 979867.216 979867.208 979867.198 979867.221 979867.209 979867.207 979867.212
98 1.10.97 979861.534 979861.533 979861.529 979861.544 979861.534 979861.535 979861.542
99 1.10.97 979860.764 979860.758 979860.754 979860.768 979860.765 979860.764 979860.769
100 1.10.97 979860.623 979860.620 979860.618 979860.624 979860.619 979860.622 979860.629
101 1.10.97 979854.506 979854.508 979854.499 979854.517 - - -

2101 15.4.99 - - - - 979853.521 979853.523 979853.533
102 1.10.97 979834.000 979833.998 979833.996 979834.014 979833.990 979834.005 979833.997
103 1.10.97 979837.926 979837.928 979837.926 979837.929 979837.914 979837.932 979837.928
104 1.10.97 979846.292 979846.306 979846.288 979846.304 979846.292 979846.312 979846.301
105 1.10.97 979844.371 979844.382 979844.365 979844.380 979844.368 979844.384 979844.376
106 1.10.97 979821.136 979821.135 979821.136 979821.142 979821.125 979821.143 979821.135
107 1.10.97 979785.506 979785.493 979785.505 979785.501 979785.489 979785.502 979785.478
108 1.10.97 979830.988 979830.982 979830.987 979830.990 979830.983 979830.996 979830.963
109 1.10.97 979846.876 979846.869 979846.860 979846.876 979846.874 979846.883 979846.853
110 1.10.97 979861.130 979861.125 979861.121 979861.128 979861.133 979861.142 979861.112
111 1.10.97 979862.927 979862.922 979862.915 979862.922 979862.925 979862.934 979862.902
112 1.10.97 979867.484 979867.480 979867.480 979867.480 979867.480 979867.491 979867.466
113 1.10.97 979859.782 979859.782 979859.789 979859.782 979859.783 979859.792 979859.769
114 1.10.97 979861.293 979861.290 979861.280 979861.306 979861.281 979861.276 979861.286
115 1.10.97 979846.452 979846.455 979846.454 979846.444 979846.446 979846.447 979846.451
116 1.10.97 979854.125 979854.131 979854.130 979854.128 979854.117 979854.122 979854.124
117 1.10.97 979861.864 979861.855 979861.849 979861.857 979861.842 - 979861.853
118 1.10.97 979874.122 979874.119 979874.121 979874.117 979874.112 979874.134 979874.124
119 1.10.97 979862.172 979862.178 979862.168 979862.174 979862.169 979862.184 979862.174
120 1.10.97 979860.142 979860.147 979860.149 979860.145 979860.148 979860.165 979860.158
121 1.10.97 979866.033 979866.033 979866.035 979866.032 979866.032 979866.046 979866.043
122 1.10.97 979878.007 979878.004 979878.010 979877.996 979878.004 979878.019 979878.013
123 1.10.97 979890.634 979890.619 979890.619 979890.614 979890.618 979890.632 979890.626
124 1.10.97 979894.058 979894.058 979894.051 979894.046 979894.058 979894.069 979894.066
125 1.10.97 979856.233 979856.223 979856.236 - - - -

2125 14.5.98 - - 979856.234 979856.237 979856.225 979856.210 979856.221
126 1.10.97 979860.983 979860.980 979860.993 979860.984 979860.982 979860.986 979860.987
127 1.10.97 979861.363 979861.363 979861.371 979861.365 979861.367 979861.379 979861.373
128 1.10.97 979861.930 979861.925 979861.924 979861.930 979861.917 979861.925 979861.930
129 15.4.98 - 979869.514 979869.517 979869.518 979869.509 979869.511 979869.516
130 15.4.98 - 979871.525 979871.512 979871.510 979871.516 979871.519 979871.502

1995 20.9.95 979887.284 979887.284 979887.284 979887.284 979887.284 979887.284 979887.284
1001 1.9.94 979887.269 979887.272 979887.283 979887.270 979887.283 979887.286 979887.271
1002 1.9.94 979860.806 979860.809 979860.807 979860.811 979860.803 979860.805 979860.812
1003 1.9.94 979877.346 979877.356 979877.347 979877.352 979877.348 979877.352 979877.360
1004 1.9.94 979859.082 979859.084 979859.100 979859.094 979859.085 979859.075 979859.066
1005 1.9.94 979873.722 979873.729 979873.726 979873.712 979873.723 979873.708 979873.699
1006 1.9.94 979864.691 979864.692 979864.695 979864.694 979864.688 979864.677 979864.673
1007 1.9.94 979879.761 979879.767 979879.764 979879.775 979879.758 979879.755 979879.746
1008 1.9.94 979873.407 979873.401 979873.408 979873.401 979873.403 979873.391 979873.388
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m n-3-l-ll:
Toklo TT T 1 1 1

Date 04/07/99 05/18/99 06/01/99 06/15/99 06/29/99 07/13/99 08/24/99 09/07/99 09/21/99 10/05/99 11/15/99 11/30/99 12/14/99 12/25/99 01/11/00 01/25/00 02/08/00 02/22/00 03/07/00 03/21/00

Gravimeter CG-3M-2 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3 CG-3M-3

Factor
Stations. 0.999813 0.999353 0.999363 0.999374 0.999384 0.999406 0.999535 0.999578 0.999620 0.999663 0.999746 0.999773 0.999798 0.999818 0.999849 0.999874 0.999899 0.999924 0.999950 0.999975

1995 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

92 -19.343 -19.346 -19.344 -19.343 -19.342 -19.340 -19.338 -19.340 -19.341 -19.338 -19.342 -19.335 -19.342 -19.336 -19.335 -19.344 -19.346 -19.347 -19.345 -19.347

87 -64.535 -64.531 -64.528 -64.528 -64.528 -64.523 -64.522 -64.523 -64.526 -64.526 -64.525 -64.523 -64.515 -64.519 -64.526 -64.528 -64.528 -64.529 -64.531 -64.536

129 -17.773 -17.777 -17.773 -17.773 -17.773 -17.769 -17.771 -17.772 -17.774 -17.772 -17.767 -17.763 -17.763 -17.766 -17.766 -17.771 -17.774 -17.768 -17.771 -17.769

48 -25.828 -25.820 -25.818 -25.821 -25.821 -25.817 -25.819 -25.822 -25.823 -25.820 -25.814 -25.815 -25.813 -25.815 -25.806 -25.815 -25.816 -25.817 -25.824 -25.819

2046 -23.708 -23.714 -23.712 -23.712 -23.709 -23.708 -23.712 -23.713 -23.711 -23.710 -23.704 -23.708 -23.708 -23.707 -23.709 -23.710 -23.711 -23.710 -23.712 -23.705

2125 -31.066 -31.073 -31.072 -31.071 -31.071 -31.067 -31.069 -31.068 -31.068 -31.070 -31.070 -31.066 -31.062 -31.062 -31.064 -31.065 -31.064 -31.067 -31.061 -31.064

41 -41.929 -41.930 -41.923 -41.925 -41.924 -41.923 -41.928 -41.925 -41.924 -41.923 -41.921 -41.921 -41.928 -41.929 -41.922 -41.929 -41.923

58 -27.772 -27.772 -27.780 -27.777 -27.776 -27.772 -27.778 -27.778 -27.779 -27.780 -27.777 -27.776 -27.777 -27.777 -27.771 -27.782 -27.781 -27.777 -27.784 -27.784

130 -15.767 -15.776 -15.772 -15.770 -15.774 -15.768 -15.773 -15.773 -15.775 -15.775 -15.776 -15.775 -15.774 -15.773 -15.778 -15.772 -15.776 -15.775 -15.775 -15.777

121 -21.252 -21.247 -21.250 -21.245 -21.246 -21.249 -21.250 -21.256 -21.250 -21.251 -21.251 -21.245

9999 25.641 25.637 25.636 25.638 25.636 25.644 25.631 25.634 25.637 25.634 25.636 25.635 25.642 25.644 25.640 25.644 25.647 25.643 25.644

CG-3M-1 CG-3M-2 CG-3M-3
Date CF Date CF Date CF

01/22/98 0.999823 01/22/98 0.999408 
04/03/98 0.999319 04/03/98 0.999486 

03/02/99 0.999797
04/15/99 0.999136 04/15/99 0.999817 04/15/99 0.999328

07/08/99 0.999391 
10/12/99 0.999685 
03/29/00 0.999989
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m n-3-i-i2m d/6)

Table n -3-1-12 List of gravity changes.

## ssassB

</zgau

'97«~'98# '97«~'98l ,97tt~,98tt '97%k~'99# '97%k~'99% '97%k~'99%k
1 1.9.94 - - - - - -

2001 1.10.97 -5 3 -4 2 3 -7
2 1.9.94 -2 6 8 2 3 -2
3 1.9.94 4 14 18 9 13 3
4 1.9.94 -1 3 18 7 9 3
5 1.9.94 3 6 6 3 5 -5
6 1.9.94 4 10 17 16 10 14
7 1.9.94 6 15 18 9 12 13
8 1.9.94 6 5 9 3 14 13
9 1.9.94 14 6 18 8 14 17
10 1.9.94 - - - - - -

2010 1.10.97 -1 -1 -4 -4 -3 0
11 1.9.94 -4 -10 -11 -15 -24 -10
12 1.9.94 -7 -10 -5 -6 -10 -12
13 1.9.94 -3 -3 1 -2 -3 -5
14 1.9.94 - - - - - -

2014 15.4.98 - - - - - -
15 1.9.94 -5 3 19 -1 -13 -11
16 1.9.94 - - - - - -

2016 1.10.97 -6 -1 -3 -6 -21 -24
17 1.9.94 -8 5 -8 -6 -17 -19
18 1.9.94 -8 1 2 -1 1 -15
19 1.9.94 5 -1 13 6 7 -8
20 1.9.94 - - - - - -

2020 15.4.98 - - - - - -

21 1.9.94 -13 -16 -3 -8 -26 -19
22 1.9.94 7 11 4 6 -10 -1
23 1.9.94 - - - - - -

2023 20.9.95 0 17 13 3 -11 -25
24 1.9.94 5 9 12 2 -6 -11
25 1.9.94 6 8 14 -6 -12 -18
26 1.9.94 -1 -8 8 -5 -19 -25
27 1.9.94 8 17 12 1 8 -13
28 1.9.94 13 10 11 4 -10 1
29 1.9.94 13 9 16 6 ~8 -4
30 1.9.94 - - - - - -

2030 20.9.95 - - - - - -
3030 15.4.98 - - - - - -

31 1.9.94 -9 3 -32 -23 -25 -21
32 1.9.94 -4 3 -23 -13 -18 -13
33 1.9.94 7 6 -14 -2 -10 -5
34 1.9.94 4 5 16 -3 -1 -2
35 1.9.94 - - - - - -

2035 1.10.97 5 7 9 3 4 4
36 1.9.94 -14 -15 -21 -20 -14 -6
37 1.9.94 - - - - - -

2037 31.10.96 - - - - - -
3037 1.10.97 -7 2 -12 -8 -6 -7

38 1.9.94 11 5 6 8 8 3
39 1.9.94 3 -1 4 -13 -5 -7
40 1.9.94 5 8 9 -5 3 -1
41 1.9.94 1 2 1 -3 -12 -19
42 1.9.94 -3 -2 3 2 -9 -17
43 1.9.94 5 6 14 2 -6 -11
44 1.9.94 4 14 19 2 - -14
45 1.9.94 11 27 21 - - -
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(2/6)
List of gravity changes.

B n-3-1-12^
Table II -3-1-12

aisis
'979i~'98S '97#i~'

(/tgal)

98% 97#-'98# ’97tt~’99# '97ifek~’99$ '97$k~'99#
2045 7.15.99 - - - - - -

46 1.9.94 0 21 - - - -
2046 19.1.98 - - - - - -

47 1.9.94 6 22 15 7 3 -9
48 1.9.94 5 6 5 -1 -16 -8
49 1.9.94 7 4 —4 -5 —14 -8
50 1.9.94 3 3 -11 -5 -13 -12
51 1.9.94 3 14 -6 -5 -3 1
52 1.9.94 - - - - - -

2052 31.10.96 - - - - - -
3052 1.10.97 -1 4 0 -4 3 1

53 1.9.94 2 17 4 -1 8 7
54 1.9.94 13 -8 4 -6 4 5
55 1.9.94 - - - - - -

2055 1.10.97 8 - - - - -
3055 15.8.98 - - - - - -

56 1.9.94 6 20 32 -2 -9 1
57 1.9.94 3 6 14 -3 -8 -15
58 1.9.94 4 7 18 0 —4 -12
59 1.9.94 - - - - - -
60 1.9.94 5 10 13 -3 —6 -9
61 1.9.94 11 23 11 0 0 -6
62 1.9.94 8 28 12 1 1 -3
63 1.9.94 3 12 -4 -9 -22 -15
64 1.9.94 16 27 5 1 2 -5
65 1.9.94 24 38 15 19 15 12
66 1.9.94 23 27 23 15 6 19
67 1.9.94 0 8 18 -9 -15 -6
68 1.9.94 38 55 48 37 30 40
69 1.9.94 5 15 7 -5 -10 -17
70 1.9.94 8 14 4 -4 -12 -16
71 1.9.94 19 29 19 5 1 -3
72 1.9.94 13 - - - -

2072 15.8.98 - - - - - -
73 1.9.94 - - - - - -

2073 1.10.97 26 - - - - -
3073 15.8.98 - - - - - -

74 1.9.94 27 17 23 5 2 17
75 1.9.94 18 13 15 -9 -13 2
76 1.10.97 2 9 15 -4 3 9
77 1.10.97 -1 3 -9 -13 -15 -18
78 1.10.97 -6 10 8 -7 3 -2
79 1.10.97 -3 -21 -11 -9 -28 -34
80 1.10.97 6 3 -3 -7 -7 —14
81 1.10.97 -17 -23 -11 -7 -22 -25
82 1.10.97 -7 -15 3 -6 -14 -18
83 1.10.97 -4 -12 5 -5 -9 -26
84 1.10.97 - - - - - -

2084 15.4.98 - - - - - -
85 1.10.97 8 -5 11 -5 -14 -2
86 1.10.97 12 7 26 -2 30 39
87 1.10.97 16 8 14 -2 13 7
88 1.10.97 28 15 25 21 22 15
89 1.10.97 19 6 -4 10 18 13
90 1.10.97 8 —4 -5 0 9 6
91 1.10.97 10 0 -5 1 9 9
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# H-3-1-12# (3/6)
Table n -3-1-12 List of gravity changes.

aisis
##

(//gal)

,97t*~’98# '978i~'981 97R- 98# 97^-99# ’97^~’99$ '97%k~'99#
92 1.10.97 9 7 -3 4 16 13
93 1.10.97 -11 -5 -28 -22 -13 -18
94 1.10.97 -6 -1 -10 -9 0 -5
95 1.10.97 0 13 2 0 6 3
96 1.10.97 -13 - - - - -

2096 15.8.98 - - - - - -
97 1.10.97 -8 -18 5 -6 -9 -3
98 1.10.97 -1 -5 11 0 1 9
99 1.10.97 -5 -10 4 1 1 6
100 1.10.97 -2 -5 1 -4 0 7
101 1.10.97 2 -7 11 - - -

2101 15.4.99 - - - - - -
102 1.10.97 -2 -4 13 -10 4 -4
103 1.10.97 2 1 3 -12 6 2
104 1.10.97 14 -4 12 0 20 9
105 1.10.97 11 -6 9 -2 14 5
106 1.10.97 -1 0 6 -11 7 -1
107 1.10.97 -13 -1 -5 -17 -4 -28
108 1.10.97 -6 -1 2 -5 8 -25
109 1.10.97 -7 -16 0 -2 7 -23
110 1.10.97 -4 -8 -2 4 13 -17
111 1.10.97 -5 -12 -5 -2 7 -26
112 1.10.97 -4 -4 -4 -3 7 -17
113 1.10.97 0 7 0 1 10 -13
114 1.10.97 -3 -12 14 -11 -17 -6
115 1.10.97 3 2 -8 -6 -5 -1
116 1.10.97 6 5 3 -8 -3 0
117 1.10.97 -10 -16 -8 -23 - -11
118 1.10.97 -3 -2 -5 -11 12 2
119 1.10.97 6 -5 1 -4 11 1
120 1.10.97 5 7 4 6 23 16
121 1.10.97 0 2 -1 -1 13 10
122 1.10.97 -2 3 -10 -3 12 6
123 1.10.97 -16 -16 -20 -17 -2 -8
124 1.10.97 1 -7 -12 0 12 8
125 1.10.97 -11 2 - - - -

2125 14.5.98 - - - - - -
126 1.10.97 -2 11 1 0 4 5
127 1.10.97 0 9 3 5 16 11
128 1.10.97 -6 -7 -1 -14 -6 0
129 15.4.98 - - - - - -
130 15.4.98 - - - - - -
1995 20.9.95 - - - - - -
1001 1.9.94 3 14 1 14 17 2
1002 1.9.94 4 1 5 -2 0 7
1003 1.9.94 10 2 6 2 7 14
1004 1.9.94 2 18 12 3 -7 -16
1005 1.9.94 7 4 -11 1 -14 -23
1006 1.9.94 1 4 3 -3 -14 -18
1007 1.9.94 6 2 14 -3 -6 -15
1008 1.9.94 -7 1 -7 —4 -17 -19

3 4 4 -2 -1 —4
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# n-3-i-i2m

Table n-3-1-12
(4/6)

List of gravity changes.

## sSS^B

«S*eiE,%frS2jSE®l (V gal)

'97#~'98# '97Si~’98* ,97#~’98$li '97%k~'99# '97%k-'99% '97#!~'99%k
1 1.9.94 - - - - - -

2001 1.10.97 —4 5 -2 5 6 -3

2 1.9.94 -1 7 10 4 5 2

3 1.9.94 4 15 18 11 16 6

4 1.9.94 -1 3 18 9 11 5

5 1.9.94 3 7 7 5 8 -4

6 1.9.94 5 11 16 17 11 14

7 1.9.94 6 14 17 9 12 12

8 1.9.94 6 5 9 4 14 13

9 1.9.94 15 7 18 9 15 17

10 1.9.94 - - — - - -

2010 1.10.97 -1 0 -4 -3 -1 2
11 1.9.94 —4 -10 -11 -16 -21 -9

12 1.9.94 -6 -8 -3 -3 -7 -10

13 1.9.94 -2 -2 3 0 -1 -3
14 1.9.94 - - - - - -

2014 15.4.98 - - - - - -

15 1.9.94 -5 8 24 2 -9 -11

16 1.9.94 - - - - - -

2016 1.10.97 -6 -1 -3 -6 -19 -25
17 1.9.94 -8 5 —4 -5 -13 -17

18 1.9.94 -8 0 4 -2 2 -15

19 1.9.94 3 —4 15 4 7 -9

20 1.9.94 - - - - - -
2020 15.4.98 - - - - - -

21 1.9.94 -13 -12 3 -4 -24 -19

22 1.9.94 7 11 4 6 —6 -1

23 1.9.94 - - - - - -

2023 20.9.95 -3 15 10 0 -12 -28
24 1.9.94 5 7 8 0 -7 -15

25 1.9.94 5 6 10 -9 -15 -23

26 1.9.94 0 -10 5 -7 -21 -29
27 1.9.94 7 16 10 0 7 -15

28 1.9.94 12 9 9 3 -10 -1

29 1.9.94 12 8 15 6 -8 -5

30 1.9.94 - - - - - -
2030 20.9.95 - - - - - -

3030 15.4.98 - - - - - -

31 1.9.94 -8 3 -33 -22 -26 -20

32 1.9.94 -3 3 -25 -13 -19 -13

33 1.9.94 8 6 -15 -1 -9 -5

34 1.9.94 7 6 15 -4 -1 -1

35 1.9.94 - - - - - -

2035 1.10.97 8 8 8 4 5 5

36 1.9.94 -12 -11 -18 -19 -10 -4

37 1.9.94 - - - - - -

2037 31.10.96 - - - - - -
3037 1.10.97 -6 3 -12 -8 -5 -6

38 1.9.94 10 0 2 3 3 2

39 1.9.94 1 -9 -6 -21 -12 -9

40 1.9.94 2 -3 -3 -16 -6 -5

41 1.9.94 0 0 -1 -7 -18 -21
42 1.9.94 -4 -4 1 -1 -14 -19

43 1.9.94 4 4 13 -1 -12 -15
44 1.9.94 4 15 19 0 - -18
45 1.9.94 12 29 23 - - -
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List of gravity changes.
W> n -3-1-121^

Table H -3-1-12

e#

(Algal)

'97#~’98* ,978;~,98* ’97«~'98« '97%k~'99# '97^-99$ '97%k~'99%K
2045 7.15.99 - - - - - -

46 1.9.94 0 23 - - - -

2046 19.1.98 - - - - - -

47 1.9.94 6 21 14 6 1 -11

48 1.9.94 6 6 5 0 -14 -5

49 1.9.94 10 7 -1 -3 -13 -7

50 1.9.94 7 8 -8 -4 -11 -12

51 1.9.94 3 14 -7 -6 -3 1

52 1.9.94 - - - - - -

2052 31.10.96 - - - - - -

3052 1.10.97 -4 -4 -10 -13 -5 -4

53 1.9.94 0 13 -1 -5 5 7

54 1.9.94 12 -8 2 -7 4 4

55 1.9.94 - - - - - -

2055 1.10.97 8 - - - - -

3055 15.8.98 - - - - - -

56 1.9.94 6 18 30 -5 -9 -3

57 1.9.94 2 5 12 -5 -9 -18

58 1.9.94 2 3 12 -5 -8 -16

59 1.9.94 - - - - - -
60 1.9.94 6 11 16 -3 -5 -10

61 1.9.94 10 24 13 -1 0 -9

62 1.9.94 4 25 8 -4 -5 -10
63 1.9.94 -3 7 -10 -16 -30 -23
64 1.9.94 5 18 -5 -11 -11 -17

65 1.9.94 9 25 1 3 -2 -4

66 1.9.94 21 21 21 13 5 16
67 1.9.94 -4 -3 10 -16 -22 -12
68 1.9.94 31 37 32 22 16 27

69 1.9.94 5 14 5 -7 -11 -21
70 1.9.94 8 12 1 -7 -14 -20
71 1.9.94 18 27 15 2 -1 -7

72 1.9.94 11 - - - - -
2072 15.8.98 - - - - - -

73 1.9.94 - - - - - -
2073 1.10.97 25 - - - - -
3073 15.8.98 - - - - - -

74 1.9.94 25 16 19 1 -1 13
75 1.9.94 15 10 9 -14 -17 -3
76 1.10.97 3 9 14 -5 2 9
77 1.10.97 -7 -6 -20 -23 -24 -27

78 1.10.97 -6 6 2 -11 2 -2
79 1.10.97 -3 -20 -10 -8 -27 -35

80 1.10.97 7 5 -1 -3 -3 -11

81 1.10.97 -17 -22 -11 -6 -19 -25
82 1.10.97 -6 -13 6 -2 -11 -16
83 1.10.97 -2 -10 9 1 -6 -24
84 1.10.97 - - - - - -

2084 15.4.98 - - - - - -
85 1.10.97 8 -3 13 -2 -10 3

86 1.10.97 12 8 26 -1 32 45
87 1.10.97 16 8 14 -3 12 17
88 1.10.97 28 15 26 21 23 24

89 1.10.97 19 6 -4 9 17 19
90 1.10.97 8 -4 -5 0 9 10
91 1.10.97 10 0 -5 1 8 9
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# H-3-1-12# 
Table n -3-1-12

(6/6)
List of gravity changes.

## ,978i~,98# ’97«~'98 * 
G

s 
e -

i to 00 e '97%k~'99# ’97£k~’99$ '97#~'99%k
92 1.10.97 9 6 -4 3 18 13

93 1.10.97 -11 -5 -28 -21 -13 -16

94 1.10.97 -5 0 -9 -8 1 -1

95 1.10.97 -1 13 1 0 6 6

96 1.10.97 -12 - - - - -

2096 15.8.98 - - - - - -

97 1.10.97 -8 -18 5 -7 -10 -5
98 1.10.97 -1 -5 10 0 0 7

99 1.10.97 -6 —11 3 -1 -2 2

100 1.10.97 -2 -5 1 -5 -1 4

101 1.10.97 2 -9 8 - - -

2101 15.4.99 - - - - - -

102 1.10.97 -2 -4 14 -10 5 -3

103 1.10.97 2 1 3 -12 6 0

104 1.10.97 14 —4 11 -1 19 7

105 1.10.97 11 -7 8 —4 12 2

106 1.10.97 -1 -1 5 -13 5 4

107 1.10.97 -15 -4 -9 -22 -11 -24

108 1.10.97 -7 —4 -2 -10 1 -28

109 1.10.97 -7 -17 -1 -3 6 -24

110 1.10.97 -4 -8 2 3 12 -18
111 1.10.97 -6 -13 -6 -3 7 -26

112 1.10.97 -4 -5 -1 -1 8 -16

113 1.10.97 0 5 3 2 8 -13
114 1.10.97 -2 -11 17 -8 -12 -2

115 1.10.97 4 4 -5 -2 1 7

116 1.10.97 7 6 6 -5 1 5

117 1.10.97 -9 -14 -5 -19 - -6

118 1.10.97 -4 4 1 -5 16 4

119 1.10.97 9 0 7 0 13 5

120 1.10.97 5 8 4 7 24 20

121 1.10.97 0 2 0 0 14 13

122 1.10.97 -5 3 -9 0 16 9

123 1.10.97 -15 -14 -17 -12 4 -6

124 1.10.97 1 -5 -7 4 19 10

125 1.10.97 -10 4 - - - -

2125 14.5.98 - - - - — -

126 1.10.97 -2 11 2 1 3 5

127 1.10.97 0 8 3 4 16 14

128 1.10.97 -4 -3 4 -10 -2 7

129 15.4.98 - - - - - -

130 15.4.98 - - - - - -

1995 20.9.95 - - - - - -

1001 1.9.94 3 14 1 16 20 4

1002 1.9.94 4 2 7 -2 0 7

1003 1.9.94 10 4 7 4 8 15

1004 1.9.94 3 20 15 0 -9 -19

1005 1.9.94 8 5 -8 -1 -15 -26

1006 1.9.94 —1 2 7 -6 —16 -22

1007 1.9.94 7 4 16 -5 -6 -17

1008 1.9.94 -7 0 -4 -4 -14 -18

2 4 4 -3 -2 -5
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ga#L, jES^a*i$iEiM$as-C-$66^fc0 ZCDZti)^, No.5 SiJ?L©7kteAS|Bl8i| 
56aiaffl©HSTto%16ffi'$l!)tc#7Ra®7kE©$4bSEx.XV^nJEtt6:t^6n5 =

6. f ©m©*#@Ds
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m n-3-1-13
Table n-3-1-1

(1/2)
Summary of continuous groundwater level measurement results.

WP MirMWiomm

No.l 1998 ^7^ f TL, 7^ f F(l, f %

7)'70'cyhyh%i(C^U7^t,^<!:#f6a
No.5

?Lf A(7;gd#(cm;^^f
^#d#^TLTV'^V't(D(c:ciV'Tt, C(7y*{u: 
±#o 12

friTV'6^fif

No.2
Fl%#9i§

fa 1998f9^7i^ii<[lISiJ^0(^(C=i^y — h^-p^ 
(%7k(D^f9A&##S#&fbTV'6;4\ No.2f ?LT

V'^V\

#jAged^T(c^^ib6#.#^7K^(7)±#(d: 
No.s ?Lf THcjof 6i$*
*9, l^^(cj:6—6Tb

##&v f cf #fWi,6a

No.3 1998 ¥7^ 30 0 —31 B (#210-211 B g) (Cf f§ 
^A<&(D±#^#S%)LTb6a f (7)#(7;%^(CjoV'T

1998 ¥7M 30 B-31 B (S 210-211 B g)

28 B (CZ(04MT#9##Vb#f
T,
TbTV'6a No.S (C#f6lW:## 7 ^ 28—30 
H<E>3PffUT 157mm (C#V\ No.3
8U?L(7)fm^7^ 30 BK#.l%(clSF(ir(7; 
Wvf) LTV '6T<bO'(f T(D#(CJ:C)T#RM/)^ 
mc#f f ##%)%6<!:#f 6.

No. 4 4^ —10 ^
a 300cm#iac*e

C(Dzk^^#(DWd^^^ 60cm 
@ t ff!51 (- f"Bf J8 TETLfb/cTy^V 
#(7)^^f<&$r^LTV'6t(D«l:#fTV'6a 
l%m(cj:0^7K#^#^ibTV'6#^, f{&

7K#(czk%%<%6<lN ^V'(m^(D^7K@fT 
Ff6(DT(i^v^f #f6.

No.5 socm@^
<&^#7)'^%iLFb6a ^^(±7K<&^±

#f6a

1998 f 5J] f#]fTK##KW^^fbyb^/W
^^(7)7kea(d:AT%m<L(7)mm^$)6a f
#T(3\ 5^ 14 B(#133 B g)(C%0(D=f>^
0 — vcf^fbf T<f 61-J 5:111

j6*P. zTbL(Df#:^#jN ##7)'^(D7K(7;@: 
#mA^j;6t)(7;Tf)^±^#f6ti,6a

No.6 1999 ^#4^ #f T(1A#:%(:7K 
FLTV'7c^fTb^%(i-%iri%"</V/(7)f Tfl&^ 
^#LTV'6J:^(cmf6a ^^Cf{&^±#f6^

1998 f-5 A 14 BC##b=]>fy—
±^_L$^uy:yby). f 
(7;m:#^mA(i^v'a 1999 f4^
^fTwfm:^^ Fc^LT(±maz)'m<f
A'cTV'^V\

No. 7 *fu:(7){ST(7;f±^^ 2400 cm j: W '<kc6(kf tbj;
^^V'6Z6TIMW4C#^oTV'6a
(i N0.4 yij?L-et#s%^TL^a

#mf 24oocmfM(-^y, i^m
^(7;B#T%j:t)7K{&^±#L^(b#(cf(7;
i%^/v-fT(imig(:f^z)^mf6^#f6a

No.8 No.2 <k|p|#(C|%M4(&:#4LLT# 10 cm f{]i
(D±#«>2tUC#<#^^7klu:(7)lg: F$r#iO^L 
TV '6a No.2 (cfk^T#f A#v \

socm @^±#f6^m^m:m
/i^^LTb6a

Z(Df #Tf 5/1 14 BtCnyyf—b^B^cDf

SUVf'Sv 'of fir slf fix LTV '6 nJfb-t'T
f $)6a l%m(:T6f#:^<WS#C f
M<^=f #(7)#f f 6f,6a

-212



m n-3-i-nm (2/2)
Table 13-3-1-1 Summary of continuous groundwater level measurement results.

Ko.9

3i& MU Ltz0 ^Tkg <d ifiTkkb 1% (c & £F

No. 10
/j' fo&c '{'£& 300cmf'j"SX:'O')*{5MWiftf b4$W. {& 340cm

340cm fT^C^E^Tk# 
(7) Haz%%L ^7k^fbW#V'#^C(d:C(D 

^7K@^7k3&^E^L-Cv^^\
"C C(D#7k@/0^(7)7K(D#$^±^6«l:, cti,
X y w. t '^Tk/i <o ]±J) 7ksl©3ig^-C7k{i/^
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Fig. n -3-1-71 Results of continuous groundwater level measurement in the monitoring wells.
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Fig. n -3-1-71 Results of continuous groundwater level measurement in the monitoring wells.
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¥fiKl -SiSli- fflSlf-6, a»lteT*eE
i»]#No. 3su?L?Li*iic*si+&iseu, *se • as • »*§ • ?bmzks©amam&#

iEL"CV'5o
*fe, 11%■t5m©i6Tictd R±**»ti-&«gs 

V, ^6StoS©*fl-*OXE«iJS&S58Ufc

(1) « « m i§

±IB0®ESI$CI4, «.T©EiimS666ffl bfco EiUmSIM®kT-*-*a3«l®fc# 
:

MEtf- S® : HWC'xifyMtt)® F4711-12
x-*8Bg® : EJII^x-y7-f-ltk/z M5561-80-00 
flJSttH : 930~1050hPa 

SSli S® : mWtji-W'yf (#)R E-736
f-^8B#® : 7-f-AF// M5561-30-00
iUSBH : -50~+100°C ifliJSWS (@®6St?) : ±0.5"C

H»8+ m®: B-011-20
fcffls-rs;, s*ng200m, 1 e#JH»0.5mm 
#1&*@ : 20mmttT©BM©SS, ±0.5mmfeU*l 
lOOmm/hblE©*^ b6ma©R, ±3%WA 

^-j'leg®:yj-jitu M5561-20-00

*sst s®: miHOxyytimm e-736
iF-*8B@®: min^x-V'y^mm vi-hYm M556i-30-oo
fflSISB : -50~+100°C SiJ$i»6 (SiS&dtr) : ±0.5"C 

TDR±**#8t
S® : Campbell Scientific, Inc.® CS615 Water Content Reflectometer 
5^—j'lBfll® : Campbell Scientific, Inc.® CR10X Datalogger

(2) iffl £ * a
■*®EEaifilTCiH$VTSSte2m©Eiilffl^tcffle8+S®SU:afi8tS®6sISe 

snrt'^o $fc, ja^ESjmrow^CTkffiitx-^jRssgBtuatf • asitstfaE

aE8+©#®«^-^

«S8Bi:k6tc-®SlB'7--Xi*itc@;Dfflf'T$lD, *©iSaffl'7--^©±®Cli«E®J 
jtui ©^aa o &©■ □#& -s o

*S8+li, No. 3S'J?L©7kffi8+i; ii'fel;|Hl?L[*ltciSB$ftT4b‘D ,
Bi: 0 tiSa^-TU*!CtKSx-* ©JK«i®B%ISB$nr V' 6o 

ieEEiiSr*6#5m, 7kttE»J#No. 5 SiJ?l>6>«J 5 m©micm$iRl2.5m$-e h V> 
if&#fflb, fl6SA^©^ft0.35m6^2.35m©eBC0.4ml9Pir-6e©TDR±18* 
Ett©S@&!SBb, BiSbfeo #B##©K*l±#*##t:mf. kiSTk^tb©?-;? 
JR®®l±*^Ei9J3rrtic;i§B bfeo
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*mff, ms, b*s, ?ip‘3*s»a'±«7k^^7-'-^©-y->mu
Bboofl-t, @moek3oa-caB#Lto

*m,ff, ms, s*«sut?Lf*j7kST-zitJk&r-? tmmc?-#ikssb©*e
V-^6>PC*-H&fflv>r@®ute» $fc, 19984= 7 BWK,
^#B#8gmm#M-©ffi©f^v7oiRtfex-^ttPc*- 

j'irteiiS VX, Sffl©7:r-4'toafflV7 I'JiTCiotf^X h7 W4'C$$&b£&, 

0-fb • tgS&ffofc, &&, B*St;MLri4BS**6#SLHibUfco 

±#*A-*T-^a^-^lR##m^6RS232Cl' >7-7i-7£«bT3>E:i.-7 

Cfi^b0iR§f5ofeo

(3) an je *s *

1) *mEasi»j5e

§811-3-1-73 EKa)tCSJ$#S*$St"= 1998 20~30hPa ©$
-So mm (6B~9

ft) l±mE©&**A^V^ ##^6^#l:A4±TI±lie#7
yw 7tt©a@i»$-fb*sM6n, m,E©'$»%*8 < &-6„ fib, * 4= S&;*:$&& 
fifflii«*s&< , mEt 94OhPa&T06bk^%^o6.
2) msmm#i&

mil-3-1-73 0(b)tC»£Ji8*&flltc, 1998 4=® i: B«iC-10°C~35”C*6Ht!**I bt 
AD , 4s)SWkB)WM©$lli6sE$canTV'-6o
3)
mu-3-1-73 H(c)t:i*Siis$6^T= *£, mii-3-i-i4 $cB*s©ms6S"fo 

B0liBI^*a&SUr*‘D, bftli 30 ecra©K*m& 0:00~23:30 ©FtST-Etilo 
rasutfe^o 1 (1998 4: IB 21 B-1999 4F1B 20 B) ©B*M
li 1, 628mm, 2 4FB (1999 $ 1 B 21 B~2000 4= 1 B 20 B) ©4=K*MI2 1, 452mm 
T-feofeo B¥i9©B*a (1998 4U B 21 B~2000 4= 1 B 20 B) tt 128.3mm X, Z 

kS&sB®LTV'^ffltt, 1998 4= 7 B, 8B, 9 ft&V 1999 4= 1 B, 7 
B, 8 B , 9BSU1' 12 Htfei. SiE1"-5 30 BF^T-gtP?*a©#^o feffltt, 
1998 4=fti 1998 4: 7 B 28 B~8B 26 B© 474.5mm, 1999 1999 4= 6 ft 22 B~
7B 21 B© 287.5mm, #&(jy%&c6©l± 1998 4=-g«5B 14 B~ 6 B 12 B (m 145 
~174 BB) © 37mm, 1999 4=7?te 5 H 17 B~ 6 B 15 B© 26mm Tfe&o BBzKflte 

1998 443 9B 16 B© 92mm X, 1999 443 7 B 21 B© 57mm T'fc o
4) ?Lp4*SiSiESl$

mil-3-1-73 0(d)C#j&iB*&wf» No.3 *%©?LA*Sh*fi©*IMM4&Alcl3 
6©fflH*s^to6,n-5o cockii, ss©fivx* (ji-efe<m*@s) #ms?« 

$^lui:$*JiCEXUTV'5b k64iLrv'^k#x-Bo fib, *G©Wi6a©8!l
TktiWsS^6a«^tSt

Ab£fc©T43&i'i:#;i3<,
5) TDR±i*»«8IS

mii-3-1-74 aKTD R&, mu-3-1-75 0c tdr ±j®*e
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Fig. n -3-1-72 Results of patrol groundwater level measurement in the monitoring wells.
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Fig. H -3-1-72 Results of patrol groundwater level measurement in the monitoring wells.
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*Si]$Se©VCh.l frf, Ch.6 ©liT- 0.35m, 
0.75m, 1.15m, 1.55m, 1.95m &V 2.35m f, HEICtt-fe >+)—«
#) ©*S-*©'$-fb»sS$nTV'5„ TDRM^fflSiitt Ch.l, Ch.2, Ch.6 ©Jfl 
WK, Ch.3, Ch.4®t>'Ch.6 *»*
©$##*#!'k© ? c

Ch.3, Ch.4SU-" Ch.5 ©*#*©$l6As'h£ VCt>*/tPt> €. 1*, *4}**s#Si:iSV© 
ii, tt±©J:dCll^icag6CSK)-eS)5:vx*^»sA1ti:b#4UT*5ti, $6$i&

$11-3-1-76 BC 1999 4= 8 H 11 0 20:00 »>6> 8/4 12 B 6:00 if© 10 Rfg©@# 
B©***©$IbS, $11-3-1-80 EIIC|5|Be8!Ur|WD16^T"|gS$h.fc 30 #»7k*k 
#T*e&^U6t©-e&%c $11-3-1-79 HCSI'kdlCSg 11 B*Cii 20:30 & 
6 3 6#®©H8C 50mm Cl_k©im#0 , H©P$ D 6^Rg©ISt;*eas 15cm _t
mistzo Ch.l -ett$'f»ttK7k»*6i$toU«l©, -3VT- Ch.2 Wirt-'&Tk

Ch.6 ©*fl-*6 Ch.2 kmk"|5|b#a (30 ^©Mtt^^C)* 
u#) k±#ut*5 0, ±s*e,©7k©E®y.5i.c*^*.6aufcEi)As#^e>n-5o 

gSB@Sf©±Ktt, Ch.l ttiftBift, Ch.2 Ch.3-Ch.5 l*%±&
XJ-y)V h, Ch.6 a####kb©#6±?, Ch.6 -t >+J—IgBffiBrWffi (SftiK) 
2.0m) Cffl!)I»ofe„ Ch.l~Ch.5 $TttS±ta$> 0 , Ch.6 I*IB*±#I*IC&6. 
W&ti No.5?L (ISBeBA^toSm) faS±klB«±©JiWA$$S 1.10m C&D, 
IEl&Ett(ii#4UTv?,o $£, 16"F7kfflt)Cnc}6oXliS4L'T*5b, «7k)lti&o 
fe7k©?l»'fefe-Ski#^^o TD R-fe >it—ISBB^© No.5 Jl7k(u(i 1.69mf, |b)?L© 
HT7k(6ti:c©IB3l±ei*)T-'$l6LTi''£„ Ch.6 ©t>t/-&g@Bf-S/cAC hi/ > 
^&#BiJLkd$tca^tU: Og<flo^tc**A^tie>r, Hx>^(:#7ka»A^6.

$11-3-1-77 Hfc (*$11-3-1-76 0 (c 5U, *-5 jgiSto&Tk :»*©$«!
<l3@£ftTl'3t*;Jp, 11 Mmfrb Ch.l, Ch.2 St/ Ch.6 ©7k»*As±# V66© 12 B 
=fl0i5ca^» OiWt^TkA-^ASESSftTV-E,,, cfikHRmc No.5 ?LI:Alk^7k@ 
*±if bi&tbtzo kttaic-saTkfflttteSASEesnhfcaftie©^®®
(s©7kfl-*kSJettT7ke6±#S'fr^6©i:%xe>n-E>0

II - 3 - 2
1 . 17^71/#+#
*^@a, w^sc5i$8i$,

vr, s^s*©4ecff?$Sfl'*©B5^syi:$iisto»:'$ib»s6iF,3a*iiak-©kda 
n-aijsti-s^ostss^ffivfco

(i) v-->3>

Bf$B(*1996# (VfiES^g)
5.7. v-->a>6HSV, -e©iB**6e*Bto$lf-*Lkc»s, **56 Ct* 

19981p©^x;V*^J;0«5g7ec|fg)i¥i)^5al/-'>3>AS*^«* (#) (c*bS?Is 

shfefc©, -e©iS**c,ttT®$st-fb$8+eL, c©g(bceaf
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*L,

#11 -3-2-1® C4'lal©'> < ^ L-— v a > £ 81' b ti 9:4: y 3 V © U -i* V—^tSU £ >T-lb 0 t 
5L'>Uligg)gAl6l(:tt#i6-2400m*6,+300m»s9o© W-9-C:9-g!|i*ftTV>.S, #11-3- 
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Shuttle System diagram

The shuttle system provides more accurate BHGM densities over short vertical 
intervals by eliminating errors in depth difference measurements.
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Fig. II -3-2-3 Shuttle-type borehole gravimeter.
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Fig. II -3-2-4 Concept of borehole gravity measurement.

-236-



7a = <DG • <t> * SG + DW • SW) + ( 1 -*) • DR

ZV&7D y 5 V-i>3 >©j''f ySicH-SL,

6X3p(cH-yn y *©$8#a&tt*b, f©i@*#CN2, -e© 
®*^#T©%ggtbCea L6E*g*k»6.

■ *tt»Ctt, B1:¥k|BlbOkabe(1979)©*SicS'd< 3«SlM»7D!77AStt 
tfeo c©yD^7At-tt;Err;v©ES©<4eT©e*©ifeAswig"c-fe5o 
^7-*;Hf-®T-«5etfeJR#tt, &B#M©15T#, 21T#SE23P#i:, sic««©19R# 

T-S>-5o cE6©%#0@E&#II-3-2-50t:mTo SII-3-2-5HC5tt"Ea©fi£E*e> 
mn-3-2-2gi©tf;i/yD k»sT-$^„

4 c©%#|±v\f & b , IS it A [9 C 7k ¥ A (9 CSSS© 7 n y ^ &*VtT
i'5. cn%4o©8t4f;icie-Dfc2a®©aA$ibstisufc, ?®«oi
■oit, si$s-c-©e*
e®a$Fsm$i) (k'cA^©m**#AA^©m*^©$m) -e&t>, & m hv 

7"©tn;F*)e*n-6*i$vzz2 o©42>y—r«5©e*s (t>»-^m=2.5m) ©# 
raW'a«)t:s>^o s-ssn-Biwatt, Bt©*->5iU-i'a><kiBik,

1 if ■ 2if ■ 3¥ • 4ifSOT.l^f*5. '$«j(i<feBS66l56XiFi: L£*®i:
L Tit* & tr „

(4) ft*®*
1) **fi©a«»

mil-3-l-60~SBII-3-l-9HC15T4t, 21T#, 23P#®0-'19R#t»o £***»& 
St. 1ST*, 21T4t*J;Ut23P#tt$B«tii©e6a*Elb©*$VI:c.5lc$>D , It 
*£tl-2.a*'$llt>$iSllll6DE4.1*FT-500;ugal*e>+350/(Zgalk#SK;k8V'o Ch- 
?.©bt#tt^®CjEi.'C tbfoiz, $*)5©S)$6i6:®Eti)ttS <toTu^,„ wib

<, t©#i±mmm#¥$ <^cTi\%. wm-soo 

m~-1000mt;*MtT*S©«'J>*sfe-Sfc©, ^©llltftffliAfiff, TfllTttlE 
©e*$i6As*S < tC-5o

-A, 19R#C*5lt5e*'$to©*SSti:4S®8i© 3 JK,#®'$l(i©#910E® 1SS 
k'J'^Uo &BM%#4.1f-C%-50/zgal-+5//gal©^#7k%-3TV^o igft-500 
m—800rn©m#-e%@©#f ©l#An#*'&Z:©, f ©±#?E©m±^mA^, Tffll 
TitftfflaTrStWIg#) feti-So

c©->5iiy-^3>T-ffp>n4ga©^«bAs*siit-n«, 4%#ktm*g#f 

©^©©ttMaisrsgTife-s i;#A-5o v*u, a-©e*ife©e*$8ei©it«tr 
tt-fe >tt-8ES©gi$tlg©E^* 6 , '>+ y©jRl*lE*lt©A6sSe)bsJ;

I'k^X-So
2) $fiee*a©$«)

m 11-3-i-ioia~mii-3-1-138cist#, 21T#, 23P#%m9R#i=mo%mmm* 
a©m#&wt-o c©mmm©aw:v>^*©t>»-imm&2.5mkLt2ot>

-239-



°

n t z-’smox^mt&mmcowvwwfflvis-itm
t*¥!2.jys^s¥®»$ ' 

”'9*i^ri'®^Biss»a-#dK>a«#xTZ ‘#x9i

‘#nz ‘#xsifinhxi-z-e-iim~HH-z-e-iim °9"44a'?9^^#aqf
‘n^n z^a-miutf

m#®$am%®a- 'q%@ai^//oEg—

uiOOS-«*»*i.#dEZ!fi¥#iTZ ‘#X9iri£T-^E2-ir(l)
»S»®4iH a^tffesasas®^!-

-e-im~noi-z-E-iis>.^5$ °§-s2-$W(< T:R^5-ci*5ii®0w®$-^E

°9-%> $'r/±B(<T^5-»ESS«21$

‘s?9-«2-«J9'zfi^as!®—

°£9^0»3'.il§3»3iE0|i»T‘5t<m3$(i$--fi-<3-0»a) :l-*



n-3-3 mm ■ sf®
i.mt&mmm
(1) a*'$»kSJl:lT*tiEi6©filMti©1&l»

*5V'tt), 5$®©VE^*»©*<iW-(bkE*$lifflg8#6ii^..5^toic, VfiRKWg* 

6i8<J6«i*iiofisricjb-it5i6T7keEi6©E«ijk, 12%6©Em#a#©m*mi@A(c 
*tt5ISlBlilJ;S&HSLT$fco SHSI#t:*5lt5e*$«jk*to'$lbCr3V^T(iSll. 
3-i-i3H~sii-3-1-320tc^ufeo cc-ct±m*mmk*e^*©#N#©#w&&a 

mz.'n~>ko za&m&mn-ss-mcg. t&tzo *m^#©#f 
*G-e©6©*$*-©EE@*effl7k(6'$K!6Ex.TV^»V'i:ex.e>n^?L#-e(d:a*$ 

tek*to$li©ffiS8,Eld:ffiV'o £fe, No.5?l&-Stri' < oA»©S;#T-aAh*tft©P®

V^-C«4-©kC6^A6tif, 6CNo.5?LK43»^*{6EfflgBSka*aiEi»IS

(2)

E#IA©&#^Bf$7HE'WA^TDR±*7kE»blcj:^Eg@%^©*^*0 (^S0.35m 
*5.0.4m#6 1/^;i/) $ >) >X'£$n46'0'3o

No.5%}:Att-5m*mim#j&^*k*@$'fb%mDR*e*0bb#&mii-3-3.iat:^ 
T, HJL-CIi, jtta4*®©*»*As±@Vfcll|^10^Ttl»6E@SJ/£lc1t?,E©a*$ 
KjAS|gtoe.nrj3b, timmA?a#T*e©$m%»$ib 
ke*'$K)®flEiC*fiM»s|gii)e,n5*i, 50cm#g©7keg#K#LT%10//gal©gm 
#»&n, *fit»0»fflCTtLta, ii@©m*^6E®dh,-E>a*$«)«*6» 
T±%tg%cb, mmA©#*^ & »iocm©%iaii#5 < imm* A=#v\ c a & 6,
^SStt^©*»*©'$lb©®e6#8g;f-^ST-tt»V'*j:#x^ =

2. «$s*aijs$®toi4

(1)

Wlffll^T-iTi^b, k!6«©6e©E

eT-stc'SiiUTvi^o w©gtec&
tz&, t©m&Ac*<s. stz, bgB

f-BSto (###») 6.

^^©ffiEiis < frt>'nt)tixutztfi, ch,6©$<t±#$A©@m, asma, h t

±m©mm©m#A'6-mi:#t#-r^-5t©-c&^6. t-c^-sscintrex
CG-3M«*|t(;(4LongDian (1959) <DTJV=f U XA £ J; ^»»iI7D ^ 7 ktsftffiZtlX 
*b, S'i$Beuiffl»ffiE%^©e*i+E^«ikS!»iiE»6s7:'fxrv-f 
SBSt$ft-E>„

»lO,ugalttT0SI$SSiy*S-C$3,i9«^, *t&«*i»JsEt©E;btf'© K ') 7 h ^ 
f7®#l®fxy)>cij, c©jL9%a#%&#»#]E%*:Eb:%jz:c,#, r~io»/z

-265-



m u -3-3-1$ a jyM.m t *{*$#0*1*1%

Table II -3-3-1 Correlation between gravity change and groundwater change
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# II -3-3-2^ Baytap-G(C j: 6^1'^#^#^:
Table II -3-3-2 Results of tidal analysis by BAYTAP-G.

Group Symbol
Factor

Ave SD Amplitude1 2 3 4 4' 5 6 7 T 8 9 10
1 01 1.2118 1.1991 1.2129 1.2207 1.2262 1.2123 1.1972 1.1540 1.1492 1.2246 1.2535 1.2041 1.2055 0.0292 6.9182
2 01 1.2019 1.2116 1.2037 1.2133 1.2139 1.2079 1.2143 1.1982 1.1980 1.2048 1.2039 1.2113 1.2069 0.0060 36.1764
3 M1 1.2387 1.2147 1.1919 1.3168 1.3098 0.9852 1.2229 1.2629 1.2497 1.2522 1.0604 1.1386 1.2036 0.0983 2.8376
4 P1S1K1 1.1914 1.1931 1.1904 1.1917 1.1913 1.2022 1.1850 1.1734 1.1727 1.1834 1.1984 1.1933 1.1888 0.0089 50.1169
5 J1 1.3380 1.2590 1.1854 1.1768 1.1754 0.9938 1.2453 1.3337 1.3338 1.2585 1.3486 1.2544 1.2419 0.1007 2.9275
6 001 1.2682 1.1728 1.0323 1.0582 1.0603 1.3294 1.1613 1.1397 1.1306 1.1700 1.8936 1.0716 1.2073 0.2331 1.5573
7 2N2 1.2183 1.1264 1.1730 1.1478 1.1426 1.1405 1.6430 1.4437 1.4286 1.1956 0.9528 1.1889 1.2334 0.1838 1.4796
8 N2 1.1716 1.1856 1.1796 1.1917 1.1905 1.2121 1.1833 1.1747 1.1742 1.2023 1.2207 1.1962 1.1902 0.0154 10.7887
9 M2 1.1935 1.1892 1.1881 1.1897 1.1895 1.1851 1.1906 1.1909 1.1908 1.1923 1.1912 1.1891 1.1900 0.0021 56.3406
10 L2 1.1341 1.2323 1.2548 1.1443 1.1504 1.0365 1.4995 1.1464 1.1307 1.1656 1.5082 1.1896 1.2160 0.1450 1.6273
11 S2K2 1.2020 1.2037 1.1960 1.2108 1.2116 1.2139 1.2058 1.2038 1.2041 1.2035 1.2247 1.2092 1.2074 0.0073 26.5965
12 M3 0.9854 0.9530 1.0867 1.1084 1.1035 1.2298 1.1303 1.2423 1.2385 0.8165 1.6263 0.9055 1.1188 0.2096 0.8265

t\3ooo

r Phase

Ave SD Amplitude1 2 3 4 4’ 5 6 7 T 8 9 10
1 01 1.23 1.90 0.74 1.85 1.66 0.52 2.15 3.88 3.78 2.24 4.53 1.31 2.1468 1.2760 6.9182
2 01 1.83 1.38 1.18 1.33 1.36 1.05 0.88 0.51 0.53 1.19 0.41 1.40 1.0874 0.4312 36.1764
3 M1 1.88 0.01 1.81 4.28 5.25 1.75 -1.60 9.18 8.91 -1.56 0.39 3.60 2.8243 3.5886 2.8376
4 P1S1K1 0.65 0.58 0.44 0.17 0.24 0.28 -0.28 0.42 0.38 0.45 0.77 0.48 0.3806 0.2692 50.1169
5 J1 -0.64 0.68 -0.48 0.33 0.57 -4.17 -0.24 -2.65 -2.49 -2.06 -10.44 1.07 -1.7098 3.1843 2.9275
6 001 7.21 3.29 5.58 -15.80 -15.70 -16.24 -0.46 -10.56 -10.35 -0.92 15.31 3.96 -2.8918 10.5452 1.5573
7 2N2 -1.91 0.60 2.41 5.16 5.33 13.79 18.96 3.56 3.38 0.65 -13.64 2.96 3.4365 7.9311 1.4796
8 N2 0.32 0.97 0.82 0.36 0.56 0.43 2.08 0.84 0.76 0.96 5.09 0.55 1.1463 1.3269 10.7887
9 M2 1.27 1.51 1.70 1.55 1.59 1.66 1.42 1.46 1.45 1.50 1.06 1.66 1.4858 0.1791 56.3406
10 L2 3.39 2.60 -3.31 8.24 7.84 -14.66 -6.08 -2.00 -2.96 -3.11 -9.24 4.90 -1.1989 6.9073 1.6273
11 S2K2 0.52 0.53 0.74 0.15 0.26 1.31 1.00 0.65 0.65 0.74 0.26 0.61 0.6173 0.3246 26.5965
12 M3 5.15 -1.57 3.26 0.85 1.10 -5.33 -3.64 -12.59 -12.27 6.42 -45.07 5.17 -4.8764 14.1609 0.8265

Response Coefficient

Ave SD1 2 3 4 4’ 5 6 7 T 8 9 10
-0.4039 -0.3547 -0.3871 -0.3908 -0.3428 -0.2336 -0.1828 -0.4264 -0.4280 -0.3855 -0.3508 -0.3342 -0.3517 0.0744

$?#tIEPh1: 1: 1999.4.16 0:00 - 1999.5.11 23:30
2 . 1999.5.11 0:00 - 1999.6.5 23:30 
3: 1999.6.5 0:00 - 1999.6.30 23:30 
4: 1999.6.30 0:00 - 1999.7.25 23:30 
5: 1999.7.25 0:00 - 1999.8.19 23:30

*I+:CG-3M-2)
6: 1999.8.19 0:00 - 1999.9.13 23:30 
7: 1999.9.13 0:00 - 1999.10.8 23:30 
8: 1999.10.8 0:00 - 1999.11.2 23:30 
9: 1999.11.2 0:00 - 1999.11.27 23:30 
10: 1999.11.27 0:00 - 1999.12.22 23:30



m ii -3-3-3# 111 *5 id- 5
Table 11-3-3-3 Tidal model in Yanaizu-Nishiyama geothermal field.

(fa-si)
1 01 1.2055 2.15 6.918
2 01 1.2069 1.09 36.176
3 M1 1.2036 2.82 2.838
4 P1S1K1 1.1888 0.38 50.117
5 J1 1.2419 -1.71 2.928
6 001 1.2073 -2.89 1.557
7 2N2 1.2334 3.44 1.480
8 N2 1.1902 1.15 10.789
9 M2 1.1900 1.49 56.341

10 L2 1.2160 -1.20 1.627
11 S2K2 1.2074 0.62 26.597
12 M3 1.1188 -4.88 0.827

iu gal/hPa) -0.3517

ilEIS$i|FJrNo.2125lcfcxl-t^EPIIBIl(aARU*».E>

1999^4fl11B~1999^12fl22B)$105jlSlJLTsBAYTAP-
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SB II-3-3-4* 
Table II-3-3-4

$6ee*igESJS<s$-is (¥/mi¥6)

List of VGG measurement results (1999)

Station htdiff Sf Error gdiff Error gdiff VGG Error in VGG Location
(cm) ("gal) (microgal) (microgal) (microgal) (microgal/m) (microgal/m)

3000 104.30 4055.3537 3.4 -257.7 4.5 -247.1 4.5 Site 300 (same as 1998 survey)
3001 4055.0960 2.9
3010 104.00 4055.4907 1.0 -271.8 1.5 -261.4 1.7 30m from site 300
3011 4055.2189 1.1
3020 104.65 4049.0103 0.4 -310.5 3.2 -295.1 3.3 near BM91
3021 4048.6999 3.2
3030 105.20 4054.5938 1.9 -278.3 3.5 -264.5 3.6 at T-junctn
3031 4054.3155 3.0
3040 105.20 4055.4191 2.0 -294.0 2.5 -279.4 2.7 near shed
3041 4055.1251 1.6
3050 105.18 4055.0694 1.7 -310.0 3.2 -294.7 3.4
3051 4054.7595 2.7
3060 104.95 4055.0082 3.0 -313.8 4.8 -299.0 4.8
3061 4054.6945 3.7
3070 105.00 4055.1553 1.9 -268.8 2.0 -256.0 2.2 50m from site 300
3071 4054.8866 0.8
3080 105.20 4055.7329 1.9 -294.8 3.4 -280.2 3.5
3081 4055.4382 2.9
4000 105.50 4052.5822 1.7 -304.4 2.6 -288.5 2.8 Well 21-T (87N-15T)
4001 4052.2778 2.0
4010 105.50 4046.5073 1.4 -302.0 4.0 -286.3 4.1 BM 4
4011 4046.2053 3.8
4020 105.80 4035.4387 3.0 -353.4 3.9 -334.0 4.0 BM 42
4021 4035.0854 2.6
4030 106.00 4035.4889 0.0 -356.3 0.0 -336.1
4031 4035.1326 0.0
4040 106.00 4034.4113 1.3 -353.7 2.0 -333.7 2.2 20m from BM 43
4041 4034.0576 1.5
5000 105.80 4034.2947 0.8 -371.9 4.7 -351.5 4.8
5001 4033.9228 4.6
5010 105.30 4032.6848 2.3 -347.4 3.2 -329.9 3.4 at edge of well pad area
5011 4032.3375 2.2
5020 105.25 4032.8570 1.3 -310.8 3.0 -295.3 3.1 Site 700 (same as 1998 survey)
5021 4032.5462 2.7
5030 105.25 4032.7813 0.0 -331.3 -314.8 under small roof
5031 4032.4500 0.0
5040 105.10 4047.5638 3.1 -291.8 6.9 -277.6 6.8 BM 59 near well 97N-31P
5041 4047.2720 6.2
5050 105.20 4062.3842 4.5 -295.7 4.7 -281.1 4.8 BM 25 at bridge
5051 4062.0885 1.4
6000 105.63 4070.7155 2.7 -313.0 4.9 -296.3 4.9 BM 22 at bridge
6001 4070.4025 4.1
6010 105.90 4056.3582 3.4 -332.1 4.6 -313.6 4.7 BM 20
6011 4056.0261 3.1
6020 105.60 4048.2249 2.6 -312.0 3.6 -295.4 3.7 BM 2
6021 4047.9129 2.4
7000 104.83 4054.7708 0.9 -299.5 2.2 -285.7 2.3 BM 6
7001 4054.4713 2.0
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Station ht diff fif Error gdiff Error gdiff VGG Error in VGG Location
(cm) (Mgal) (microgal) (microgal) (microgal) (microgal/m) (microgal/m)

7010 105.00 4062.4413 1.7 -282.3 3.4 -268.8 3.5 BM 36 at bridge
7011 4062.1590 2.9
7020 104.88 4048.1913 2.8 -309.3 4.9 -294.9 5.0 BM 99
7021 4047.8820 4.0
7030 105.08 4054.6144 1.6 -294.9 5.1 -280.6 5.1 BM 97
7031 4054.3195 4.8
8000 104.35 4067.1682 0.6 -276.4 1.2 -264.9 1.4 BM 7
8001 4066.8919 1.1
8010 104.55 4061.1267 3.2 -311.9 3.4 -298.3 3.5
8011 4060.8148 1.0

Errors in VGG calculated assuming an error in ht diff of ± 0.1 cm.
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#11-3-3-5# 

Table II-3-3-5 Range of values for VGG measured in different parts of the world.

Location n VGG min 
(microgal/m)

VGG max 
(microgal/m)

Reference

Poland 29 -307.2 (±0.1) -313.0 (±0) Fajklewicz (1976)

Germany 14 -303.0 -319.6 Janie et al (1970)

Japan 55 -269 (±2) -369 (±2) Kumagai et al (1960)

Canada 11 -280.7 (±0.4) -321.8(±0.6) Thyssen-Bornemisza & 
Stackler (1956)

Canada 38 -210? -320
Ager & Liard (1982) 1

France 6 -251.8 (±1.2) -311.8 (±0.6) Roder & Wenzel (1986)

Italy 6 -307 (±4) -363 (±4)
Berrino et al (1998) 1

Italy 9 -266 (±3) -354 (±3) Berrino (1995)

2000)
• Costa Rica CD Poas iAcjJLl : 420/Zgal/m
• Sicily (D Etna ^[ll : 365//gal/m
• Iceland CD Breiddalur : 201 fJL gal/m
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