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Reliability of Baseline Distances

Kazuyasu Katsume, Eizo MaTtsupA and Yoshinori Mivazawa

Abstract

In the case of direct measurements of distance for detecting a small amount of earth
movements caused by such as landcreep, fault displacement, Secular or seismic crustal defor-
mation etc., it is necessary to estimate correctly the accuracies of tape or wire length used for
those works. From this point of view, a baseline wire (W—416) and a baseline tape (NS-1)
kept in Geological Survey of Japan, which are made of invar alloy and 25 m in length, have
been calibrated every year during 1966 ~ 1973, as compared with the Guillaume’s scale.

As the results, total length change during seven years is —10.75 mm for W-416 and
~2.81 mm for NS-1, and the length change for the last one year is —0.20 mm for W-416
and —0.02 mm for NS—1 respectively. The length of both measures became stable with time, as
shown in Fig. 1, the constant of scales in Jan., 1973 is 25 m —11.87 mm for W—416 and 25 m
—9.44 mm for NS-1.

Distances of the old and new 25 m baseline fields established on the grounds of Geological
Survey were annually measured with W—416 and NS-1. In addition, influences of temperature
and humidity were also examined. The ratio of distance change of the old baseline was between
0.556 X 107° and 0.913 X 107® (temperatures at the measuring time were 9°C~29°C)
during four years of 1967 ~ 1971, and that of the new baseline for two years, 1970~ 1972, was
0.155~0.203 x 107% (temperature, 10°C~33°C). The difference of these values is inferred
to be depended mainly on the stability of the foundations of each station.

From above those tests, the writers emphasize that special attention should be paid to
the foundation of station to prevent moving and/or tilting which are the dominant source
of error for shorter lines, and weather conditions such as temperature, humidity, etc. must be

constant as possible in observation times.
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LEhTW3, 20X RARARRELS D2, SH
DRAEREEFEL, DI ANBRIRIERE LD
DB THBH T LIEOXWESNBANRHBNIDT
UFzhizonwTilks,
ERREEICERECHEI D, ZhThbEEiRk-T

mie
o./
A | |
754
B
50 S50

B A v A—TUA Y —DYDH

TEY | BTEBZ LB ZOMYBROBRIL
F—FRIVIAY—RIZTESE L, EH (Hlglokght
) CE-oTHLREHENLDOTHD, FEXNDA - Bz
RY 2R, VA YRR 3FEER ) HE/Y R
L7iebDTHE2R, AR 1 Eof ) —0.001 mm,
BoDEA1E—0.008mm Lid. ZDk5MIPRET
RHB0B, Y BECEMCI VEAEPREL2>TL
B, ELZOfY L, ZhEERTELRWREICR -
el &, RERZELTLSLDLHRIND. BE,
REOHEWLOREEENENE bR T3, 8%
LULDZ L ZD—RTHHH.

2.2 W.4IBR & NS.IR[C K B3BS0OAEHELE

W.4I6RBIUNS. IRIC X 5T, % - IHFEBEE
PRELIRERIZ, ThrEhE3R - E22RLE6ER:
% 5HicsR L.

CORE XY WROLEC BT B REEDERE 5
L, BEOBRWLE, TRWLE, TRbBABLE
HicEWiZ ETAREB-> 2 REZRLTEY, B8X%ZI10
~20C0f, >% Y ERRREEZERE 5CHE DAL
BTRILTWS., LiedoT, ZoMBOEBRAIEE
B—RMEEOBT A2 b0 LHRT I LMTE S,

¥, TORXMEBEREL LT, HEESERERE
BEAEULTWBERIRSWTIE, MROKOBE N X
8 (REKD b ORIFE L EFEOBEN), +42b
H, WAy v—R, NS. i35 —7R (1%,
EEW <, MERXREBRCBNT 2R)DOEVRD
Y, HRIBITHT BB EREROFRRD. Z OFER
i, B2RBIVESHIOUMCES, 20k IR
BE OWERREC X > TRIEERZh FhMELER
BETILOLEEINS,

L7ed>T, 8%, H/HARCRS YT, BER
HERERD B O CERROIFBELFERL, 2o
BELRAT I LIZLTVS,

2.3 B FEERBEOREMICDONT

2.3.1 BEBBEOEES

FEFHROBERER T T Cant 1.2 0EB X U
3%« & 2T, EEEEICO VT, L. 3Hin ik~ 7.

2P, BR42ENE~4FEPECRIT 58 X% 1£D
L DARR X WE Rz oW T o E5E 24 & B oo BEEE
OEBMESRS &, RE 1 CH2 ) 0 &M,

BIK MROENE (DELLR)

P | o0 | -0 | @0 | 0 | -0 | 0 | 0 | ©-0
W. 416 R — 5.80 - 17.07 - 9.54 - 9.79 - 9.79 — 10.16 — 10.55 — 10.75
Ns. 1R = 3.14 — 4.09 - 2.99 - 2.9%4 - 2.87 — 2.89 - 2.7 — 2.8l
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HoE A ER AR
WEFNA24E 758 ~ 43EEHIEE 0. 643 % 1075

7”43 »  ~44 0.913x 1075
“s44 s 45 0.556x 1075
745 »  ~46  » 0.634x107°
Thsd. ZhdHEW.4I6RENS.IROPHEIC L - T

RDOTEY, =k, ofHs, ANERR4EMORER
FE3529°C L IRIR BT 9 C L »ZE20°CH DR EH# iz
B 520w, 1 CHY) DBIEMERTIOTHS (B
SR, 1ETLiZzoNWT, eIz LTH3).

PEXY, 25mflicinWT 3~4 mm BBl noRKEA
BEX0B AN, 0B, SROBESKL.16x10
T DFAD0.5~0. 8 iz FL T 5.

ZOXRHCEMFEOELR, ESHTLOBREDE, *
fo, B WBOES (BRH, 1973) kv, 3w, &
{ OIFFEHFREORE, Mix CEBRIBERME D
LR OEGREBEALE>TEHL T3 LD LE
zbhd. ’

S 51, AERGRITREIIECOBEEST Shiz.
THIFERERED L &, BERREFRE LB LI
IVHBEOBENEHSZ LB E LS b V) Chole
P, ThiZb bbb T, 2B, EARIEVThroE
BAE TR T 2MIBNORER D > 72 b &
WETE, AERBOEWREP o722 2ITX>T, &
DY BRARERREBETR T LR b D LEES
ha.

2.3.2 HWEBHOHE

L3I _ e & 5 o SElIc R EL , o HE
2ERE (B4R 2REL, zoEREEAEL
TREREEOR - EOIFITR LR, ThARBEDLD
LAY L EH B s ARG RLMoBEomE LB L

FEFN4S4EWTSR ~ 464E 9788 0. 155% 1073

746 #  ~47 0.203x10°®
T, 10C~33CnzE, 23CHlzBWT0.89 mm~1.17
mmThH3,

ZoghE ik, FREERGOBACKHIFD LIzt
EEY E2MHERBOGAEIEIRL THS) Tl
WEELTWD. 2B, DPERVG, TREET 8
DEEE LT,

DERLO - B b WCREZEIC L K

NEBRZNBABROBEREOMP REZRIZ L 28&
BEZBN, HEROBAEOETLRL VT,
YD) X BFEPBRNLOEEDRS. £z, 2)IZon
TR, REREHR2 S B UBREREERTTo b0
TRVWOTHES LIV, E2MOW.416R-NS.IR
DEEDPL, TR bHEEETETHS ) LEES D,

(2% % 9 5)

2.3.3 HERH T-BERAERREToc L &K

BER I UROEEM
FRERBRE, FORIY, AEHEED > bk
FOSmDMEDREEZS L, —BRTIH, SLL3E
LERLTWARNY, Lkdo TAEREREME—BR
FOREZIC X 2BERIZIT C0ARVWID LWL S, X
7o, EMREBIVCEIEREICOWT, 8K BT
PooPD LI, WEBRCBIIIERRORKEL
BMEDZEIHETH S, ZOEETFTERE, JHEH
ERREME 0.7Tmic BWTEVREZEOARA B R 5 2
LRV HMMARREBR RS THAH I LEFBETE 2N
2B, TRETORERROBRRL EBL, Thi), T
L3 23.20 2 c 7 BIr L5 b 0 L, AEHEE
CEBbDTHAD LWET D2 LR TE3,
TNBHDT EALEARBBIIANELGTITBWTE
FLTBY, RBERBRRECOWTL—RMEEEDOH
WHDTholcbEE L.

2.3.4 FER, $iR No.1l. No. 2k FizonTnfE

wElE

MREIR, PERBCBIIRERRBERLLTES
K-BIRTTFLZbD L, HERG TROILETHR -
EORLNHY, ThEAORERE (THE) & sk
+25%L, ST.11%—0.15 mm, ST. 2G#X +0.10 mm G
ZOEIPE. EHERC—BRAEETo2ES
RoBTR»PLG, ST (72720 S T.2iKkHD 13,
THEERETRTRREL > TWA, 28, 3« HEE
MBI 2EERERBREFOTBRIFAC X 5 26
AERLTEY, &L i—BRAEN SRR A 3 —
Rk, EL3BEORVMEANBEETES.
Lo THIRERZ Raic L, L CHHFDORNE
RKTOWEE ST DR EDEEERFAIZ L1tk D,200~
300m o HEHEVEREREICB W T, 4 v A—Rig
ETFIWEBEIELALI LD LY SN 5.

2B, SEORBRTIE, BFRFFORBEEZAEL, &
EREE LTAVWER, RO, k1l mofl
BobnXY, HEMNEOHEEENEF R L {EiESHh
B &) EBHE GHR, 1970) b Y, x7, KRR,
BEHOBIHEME RLBERROBIcE Lo ATHRET S
FEREREWIBRLELA TV (BEE» S8,
1971) AR DEEIC>NWTIL, ThdDHFERRENSZ
EIED,EBRIVERERTELZLIOLEEZONS.

¥ & &

LUETHITZERIRE OEBRB L CEEROREIONT
EREHLTBLZ L, EAMRECR T 2ERRD

22—(450)




AVA—BBROBELBIVERE LETERECFHEE (BE—F - REHREK - ERFR)

EHEECHIDBIZLEEMLELT, AV A—ERR -
WERETENICRE Lo - BERS - TEMR 2L
oW THEBRER b CTEENERBR L 1T - IRk
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1. v A—HEBR W, 416- NS. | o MERERE

() ZB1ME, BEFfIENELYEE, BFEFEET
7 EEH DR R,

W.416 25mRo#4  —10.75 mm

NS.1 ” n —2.81 mm
DY HIEWMR L bEAEIER L (EBEOENLE
B 1R

@) WROZEME (F1F) k>0 T, F8EHEEI
ElOBREEDZE
W.416 25mR}3—0.20 mm Dz
NS.1 v #—0.02mm ~»

T, NS.IRZ, LKRBECEAVEL RoTW
3.

@) ARRBROK TR OBEFASENEESE I BRI 5 R

HEE,
W.416Ry3  25m—11.87 mm
NS.1 » 25m—9.44mm <Thhb.

2. BREREZEIZLTROETFNE - IBERS

(1) 25miPERBEOHRE - B42~46F 0 ¢ FRick
I BEEOB E Mk 1C%72 v ,0.556~0.913%x 107
(7272 LRIZRREE 13 9~29CR)) Th 5.

(1) 25mFEMFEORE R4S ~47TED 2 F ik
F BEECEE iz 1CY72 v ,0.155~0.203% 1075
(7272 LI ERHEEEI0O~ 33°C/) Th 5.

(W) FrEAEERET
25m+0.62mm R=40.09mm Th 5.
2B, HERBCOWTRARERLDEHELEN
7z.

8. SAROWERBRAER

(1) FERE X VRDLHEMA ST. 1- ST. 20ORE
BiE (BTR)

ST.1R25m+3.37 mm R=+0.06
ST.2R25m—2.40mm R=40.06 Th 5.

nB, ThbHRBRETo R

(1) BAAORIEAREREHSRE DN, &
LIPS hAUORMBRERR L AEREREHLS
BEOHDZ L.

() MR CORELHELZAY & 55E, MESRH
DHHLICRREGERHZBZ L.

CEETHZLBNETHS.

BRROEMICY 2o Tk, BERNECELBRREE R

UFT R BRI — T OB THRE WIS E, ¥
TP NERB ORI ERR O BUYE2 b Btk Bl o T,
HHREAT AR «c MAS—HEEE? S, SbIHE
BB EBIORE I H Iz > TREER/ NRITIHE R 1220
FrpoBRRTAEWIE N, 2B, %, K&
DLV FELDIYi->TiE, FHIEERFSRKEEE 2
5Nz, MBTMITE SN — 7 EEREILEE» b Kkih
THERWEREWe, ZZREERBRHOEERTS
WETHSB.
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