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ELECTRO-OPTICAL DISTANCE MEASUREMENT IN THE
SOUTHEASTERN REGION OF KYUSHU DISTRICT

By Michio TARKADA, Tamotsu FURUZAWA, Fumio OHYA,
Masahiro TERAISHI and Yasumi SONODA

Synopsis

Two base-line networks for distance measurement wtih Geodimeter are constructed at the coastal
region of Miyazaki prefecture in Kyushu district. The Miyazaki network consists of 8 base-lines
and the Nobeoka network consists of 4 base-lines. Results of repeated surveys of these networks
will reveal the horizontal strain changes in this region which neighbors on the source region of histo-
rical major earthquakes in the Hyuganada sea.

At the Miyazaki network, the first survey was carried out at March and the second at December
in 1981. Observed strains for these 9 monthes contain quantitative uncertainty but qualitatively
agree with the results of continuous observations by extensometers at the Miyazaki Crustal Move-
ment Observatory and those of repeated surveys at rhombus base-lines and first triangulation net by
G.S.I.. The Nobeoka network was surveyed only once at December in 1981.

An effective distribution of base-line azimuthes is also discussed to estimate a homogeneous
strain field.
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Fig. 1. Location of base-line networks and related crustal movement observatories.
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Fig. 2. Miyazaki base-line network. Fig. 3. Nobeoka base-line network.
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Table 1. Results of distance measurements

Miyazaki Network

No. ‘1:;1 ;; T P fiief‘me‘ Ikeuchi Heiwadai l Mochida ‘ Matsuzaki
- | ;} m‘ mm| m mm, mm
1 } Mar. 23-26, 1981 | 19909 0712 | 175’14 6573 | 13575.280+3 | 7641.905:4
2 | Dec 13-15, 1981 .029+4 ; .648+5 ‘ L227+3 E .918+3
No. [ ‘“\\E}ase-Lme Vamashita | Kiyotake Horikiritoge | Shiroyama
|Date — | ge
i m mm| ! m mm mm
1 Mar. 23-26, 1981 | 6336.339+2 | 8630 95 i i 3776,530.£2 |  2676.231+4
2 De. 13-15 1981 .306+1 | 94 | 516+3 | .217+3
Nobeoka Network
No I;at; Tl \Biser-Lme Tomiyama l Hosomi ‘ Mukabakiyama X Kagamiyama
- B m mm " m mm| m mm, m  mm
1 , Dec. 11-12, 1981 = 8813.834x5 8797, 780+3 ‘ 9942, 955+2 17292, 8913

A-PLAN OF BASE LINES
__5km,
E OBSERVED STRAINS
-PRi NC\PAL \;TRAINS

Fig. 4. Principal strains calculated from various combinations of base-lines in Miyazaki network.
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Fig. 5. Secular strain rates observed by extensometers at the Miyazaki Crustal
Movement Observatory and principal strains calculated from them.
Notations of A.B.C are the same as in Fig. 4.

L0, # UTCHE RO EETH S, KDON 4T/ vx—vi2lehm e Eigick 3608, #ED 3
DETRER >HMERAERL, FIZEREBEHICL SNTREATMSH 45° FThTnd, CO@EBED I/ V—FD
13, BIFICIIEH 2 BROATHERBA > TORWETH S, L L, ThEisniEl U035
BEAETERERIEL SN, 4,92 — v 4o4H SHIF LT ZOFRERES 3 I ILA—FERHF IO
BHOER LIS E RIUT, £ OEBAHOBRAS UIEERRE 208, ZOHERFIEREIEE
BETNBEEGELON, EHRETHEERFAPBR>TNE T EDBMBLL S, WTRICEX, Zhld
FORRIASHRBANBEFERTHLLTRVEMETH S,

5. BIAF— 2L OLER

BETROLEERE, ChE TOCOMBOREOHBKEEDEAMELLELT, SOBEEAT
BDERET B,

TSRS SRR O B OBEBRSRE Fig 5 IURT, CCIRENTV 3 EFEHIZIZITH
TICHES, EILICEUTHD, SRR FHORAMIERNEOERE—HLTHS, L LEN
iR 97 ATREFERI 3X107 [0F &7, Geodimeter DIEFUTTH 5, H~T Fig. 4 THILFROE
EBBVELEHOTETH b TN Z D RERTRNL, HEFMCE, BLABX DEENEN 1
R BEISNTENSNE O EELIZZEEL,

Wi B BRI X 2 AHABRD T — 4 % 2AT . —
>t Fig.6 KRTLIUEBELERONRTH Y,
19674ED) 3k 197946 % T 4 ERIE TR DbI TN 5%, FE
EigmanS B, WAl [HE] ©2 SR NTAERD»S
BB ), HEEMEO—EE LTHER LTV, ¢
DEFERD S BEEAOZATCE T, RHFAELL
ORIEREE ORD 6 FEMOEFEE, REINTVLE
MEA L DEHELT Fig.7 RNCRYT, ELbEED

BRCONTRHEERAEE Lesic s 3%hdsh ¢ g
3 EEZONHEREEGTRENE XY P ENEBDY, Fig. 6. Miyazaki thombus base-lines by
7/ Fig 4 ICRTHBO ARSI NEREREZLADLODOTIR Geographical Survey Institute.

— 5 —



28 ORKBIKBAETAER 255 B-1 (57, 4)

RHOMBUS -2.7
BASE 20
LINES .
IKEUCHI -54°
MOCHIDA
HITOTSUBA
1973.2-1979.12
———=CONT.
6
P 8y,
4
1
\
195W
o
\
‘I
1

FIRST
TRIANGULATION
08Z-SGY-UST i

1+4.4

Fig. 7. Principal strains calculated from
results of observations at Miyazaki
rhombus base-lines (above) and
from results of first triangulation
net adjustments (below).
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Fig. 9. Addition of a basc-line to 8 base-lines network (left figure) reduces the standard errors

in homogeneous strain solutions. The rations of standard errors in the solutions based

on 9 base-lines network to those based on 8 base-lines network are plotted in function
of azimuth of added base-line (right figure). Suffix “mpv”’ means most provable value
and “S” is sum of residual squares and “n’’ is a number of base-lines.
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