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Meteorological Effects on the Crustal Level Change at Omaezaki

Masahiro KisH10, Hiroshi KOIDE and Michio TAKAHASHI

(Received March 23, 1994; Accepted September 5, 1994)
Crustal level survey of Omaezaki referred to Kakegawa has been conducted by the Geographical

Survey Institute. Possible meteorologlcal effects on the crustal level change is 1nvest1gated It is found

that the air temperature, relative humidity, and global solar radiation are closely correlated with the

seasonal component of the crustal level’ change No meteorological effect is found, however, to correlate

with irregular component.

It is also demonstrated that the Bayesian seasonal adjustment program ‘BAYSEA’ based on the
Akaike’s Information Criterion (AIC) is effective in the decomposition of the level change into trend,

seasonal, and irregular components.
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Fig. 1 Crustal level survey procedure (Labor Umon of the Ministry of Con-
struction, 1986).
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Fig.2 Secular level changes of bench mark 2595 at Hamaoka near Omaezakl (Geographlcal Survey In-
stitute, 1993).
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Fig. 3 Annual level changes of Omaezaki as-

sumed by the Geographical Survey Insti-
tute in revising seasonal changes. '

Fig. 4
1982 to August 1993, AP :
humidity, CA : cloud amount, SD :

Daily mean observation values of metedrological elements at Omaezaki from January
atmospheric pressure, TP :
sunshine duration, SR : global solar radiation,

: temperature, RH : relative

PR : precipitation. An arbitrary scale is used to show only seasonal ‘change, and the
scale for the atmosphemc pressure (AP) is turned .upside down.
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Step response of the low-pass filter used.
Input Vn is an impulse of finite duration
with random noise. Changes are shown in
the output, Un, with parameter A (Kashi-
wabara, personal communication).
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Fig.68 Alow-pass filter, A=0.96 (Fig.5), is applied to the daily mean observation. values shown in Fig.4.
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Fig.7 Decomposition of consumption of soft drink by the computer program ‘BAYS

EA’. {a): original data of consumption of soft drink, (b): trend component, (c) :
seasonal component, (d): irregular component (Ishiguro, 1981).
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Trend component of secular level change of bench mark
2595 (Fig. 2) decomposed by ‘BAYSEA’ (Akaike and
Ishiguro, 1980). The middle trace of RIGID=0. 40 gives
the minimim ABIC, which indicates the optimum de-

RIGID= 10.0

composition.
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‘Trend, seasonal, and irregular .compo-
nents of secular level change of bench mark
2595 (Fig. 2) decomposed by ‘BAYSEA’
‘using parameter RIGID=0.40 (Fig.8).
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4 [HEF | WM hP x Tl % B M/ mm cn | k% | BES
11982 |2.0[2/ 5- 2/t |11|012.0| 4.6 [49.5| 3.5| 7.8]14.0 0.0 | 157.6 | -0.87 { -0.48
201982 | 5.0 |5/ 6- 6/ |34]006.6}19.8|81.4| 6.9 7.6|18.4]248.0|178.4| 0.58| 0.15
31982 | 7.5 7/22- 7/3 |10 011.3]23.3-190.0] 9.1} 5.3|15.0| 89.0[172.8| 0.42| 0.56
4/ 1982 110.5 10/18-11/ | 19]016.7 | 17.6 | 71.6 | 4.8] 6.8 | 12.0| 61.0 [179.7 | -0.13 | 0.20
511983 | 1.5 | 1/21- 2/ |12]019.0] 6.9 |55.0| 2.7 8.1|12.2| 8.5|158.4|-0.87 | 0.05 ]
6 1983 | 4.5|4/19- 5/ |18 017.3[16.9(84.9| 7.6 4.8 13,7’ 88.5 | 159.9 | 0.58 | 0.27
71 1983 | 7.0 7/ 6- 771 | 12| 002.5 [ 22.8 | 79.2| 8.6 4.5]14.3| 21.5]192.7| 0.42 -0.03
8 1983 [10.0 [10/13-10/2 | 14} 015.8 | 18.2|66.7 | 6.9 5.0|10.3| 54.5|181.0{-0.13| 0.04
91984 | 1,0 ] 1/10- 1/2]14]013.8] 4.7|59.7| 4.1] 6.2 | 9.1| 20.0 [162.3]-0.87 [-0.04
10/ 1984 | 4.5 | 4/26- 6/1 | 53| 013.8|18.5(80.7| 7.5| 6.8|17.7 |215.5 | 165.3| 0.58 | 0.14
11 1984 | 7.0 | 7/ 3- 7/ 5[005.1{27.7|89.8| 6.9 9.5 22.0 0.0 |173.0| 0.42-|-0.29
12| 1984 |11.0 [11/ 1-11/ 8{o014.8]15.9]62.5] 3.5 7.3|11.3 0.5|176.2°|-0.13 | -1.12
1371985 | 1.0 | 1/10- 1/1| 5]008.1] 5.2|57.2| 5.1| 5.5| 7.7| 0.5 153.8-0.87] 0.22
14| 1985 [ 4.5 | 4/25- 4/2 | 5| 008.9|16.2]75.4| 3.9| 8.8]20.0 2.0|161.2| 0.58|-0.18
15/ 1985 | 7.0 | 6/21- 7/1 | 23| 001.4 {23.3[90.9|.9.2| 4.1|13.8|340.0 | 180.7| 0.42|-0.25
1611985 10.0 J10/18-10/2 | 80121 16.7165.7| 6.0] 5.2 11.7} 0.0|181.4]0.15|0.01
171986 | 1.0 ] 1/10- 1/1 | 7]012.4| 4.0|47.6| 3.1| 7.4|10.5 0.0 |153.3]|-0.87 | 0.03
18/ 1986 | 4.5 | 4/23- 4/2 | 2}008.7 | 17.0 [84.0| 5.2 [10.2|24.4 7.0 1162.9| 0.58]-0.33
190 1986 | 7.0 6/21- 7/2 {31}002.9({22.4|89.5| 9.0 3.6|14.8|227.0|170.6| 0.42| 0.16
201 1986 [10.0 10/ 9-10/2 | 15 010.7 [ 17.1|63.7 | 4.0 8.1|14.9| 30.5[174.5|-0.13 | 1.02 ]
b1| 1987 | 1.57|1/15- 1/2 10| 012.8] 7.5 |61.2| 5.2| 8.1| 9.8 | 36.0 | 172.7 | -0.86 | -0.01
0o 1987 | 4.5 | 4/23- 4/3| 8] 009.9|16.1]67.3| 5.9| 8.5|19.9] 20.5|176.2] 0.55| 0.40
23 1987 | 7.0 | 6/19- 7/2 | 34| 002.6 [ 23.7 | 81.0 | 8.4| 5.4|17.2|402.0|186.2| 0.45| 0.21
4] 1987 |10.0 J10/14-10/21] 8] 006.5 | 19.8 |65.9| 6.1 | 5.1|11.2| 24.5|177.4]-0.13| 0.12
5| 1988 | 1.0 1/°8- 1/1§ 11| 011.7 | 8.0 |55.6| 2.8| 7.5|10.4| 2.0 |161.4[-0.85[-0.01 |
6| 1988 | 4.0 | 4/21- 4/30/ 10| 004.8 | 15.6 [ 68.1 | 6.7 | 5.8 |16.5| 64.5|174.9| 0.50 [ -0.82
271 1988 | 7.0 |-6/10- 7/28/ 49| 002.4 | 22.6 | 82.1 | 8.8 | 4.6 |15.7 {355.0 | 178.3| 0.47 | 0.34
28 1988 |10.5 [10/16-10/28 13| 011.2 | 18.6 | 68.4°) 7.7| 4.8| 9.9 | 18.5{179.5 ["-0.13|~0.27
bo| 1989 | 1.0 1/10- 1/24 15[ 012.3]10.3 |67.5| 7.2| 4.2| 7.9] 73.5[167.2]-0.83 | 0.80
30( 1989 | 4.0 | 4/22- 4/29 8| 006.8 | 14.569.8| 7.1 | 7.5|19.6| 88.5166.8| 0.48|-0.31
31| 1989 | 7.0 | 6/20- 7/14 25| 004.6 | 22.2 | 83.5| 9.1 | 4.3-]15.7{411.0|182.1| 0.48| 0.27
52| 1989 110.0 |10/12-10/21] 10 | 009.5 | 18.4 1 68.6 | 6.0 | 6.1 |12.9 | 46.5183.4 -0.12]-0.28
1371990 [ 1.0 1/10- 1/20[ 11 [010.1| 8.4 |63.4 hs‘.i' 58 3] 510 [175.5]-0.85 [ -0.22 ]
34 1990 | 4.0 | 4/20- 4/26] 71005.8 |15.3|74.6| 7.2| 5.7|16.8 | 64.0|181.0| 0.47 | -0.04
350 1990 | 7.0 | 6/20- 7/25( 36 | 003.8 | 24.4 {82.4| 8.0 | 5.1|17.7|223.5|186.0| 0.49| 0.15
36| 1990 [10.0 {10/12-10/19 81 010.3|20.5|72.8| 7.4 4.9|11.9] 14,5|187.6 | -0.11 |-0.50
707981 [ 1.0 1/10- 1/29 13| 011.5] 6.5 |60.8| 3.7| 6.8|10.0| 36.0175.2]-0.85 | 0.10 |
38l 1991 { 4.0 | 4/23- 5/ 4 12|007.3]15.5]69.9] 6.2| 7.1[20.2| 42.5}166.7| 0.45|-0.05
(39 1991 | 7.0 | 7/ 2- 7/26) 25 ] 002.5 24.4185.0| 8.2 7.2]21.3]127.0|178.0] 0.49|-0.17
10 1991 1100 J10/23-11/ 3121 010.2 | 172} 74.7 | 8.5] 2.7} 7.2| 73.0]188.2| -0.08} 0.48]
11992 1.0 1/ 9- 1720012} 011.7 | 7.9(62.3| 3.8} 3.9| 9.0| 20.0]170.3|-0.84|-0.39
2 1992 | 4.0 | a/24- 5/ 1| 8| 003.0|16.3|68.9| 5.4| 8.0(20.0|109.5]|185.5| 0.42°[-0.37
31992 | 7.0 |6/ 6- 7/24/49]003.1 | 22.2 |84.2 | 8.5| 4.9|16.0|367.5(183.7| 0.48|-0.00
14 1992 110.0 10/13-10/17 5[ 007.4 | 20.1 |78.8| 9.1 | 1.5 7.1 40.5{200.3}-0.06| 0.29
511995 [ 1,07 1/14- 1/18 5] 007.2] 8.2 [77.2| 7.6 | 2.0| 8.7 | 36.5]179.5]-0.79 | 0.72
16] 1993 | 4.0 | 4/23- 5/ 1| 9)004.6 [ 15.1{76.6| 7.8 | 4.4|14.0| 63.5|178.0] 0.42-0.10
47l 1993 1 7.0 | 7/13- 7722 10| - 0.7 | 22.6 | 84.5| 8.8 4.5|14.8| 50.5|181.5| 0.47|-0.10
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Fig.10 Observation values of meteorological el-
. ements at Omaezaki averaged over the
period of level measurement.

NIRRT B, 15k,

BIhTWb GRi,

2) IKERIBA~DEH
k#2595 GIRFEHT) ORELEL) 1K, ERLEHO
E#4% 412 LTI TBAYSEA, #8REL, 3&50
ORIGIDA 518 5 i TR 4 Fig. 8 TH5. 05
b8 bABICO/N & WRIGD=0. 40D & DR % Fig.
9&%?.L&ﬁﬂ§ﬁ&j&%,¢&ﬁ3&ﬁ,T&
BIEA D Table LISRT LD
FEZLI LRE B, BAYSEA) OBAICKELT
ER L 7. _ :

THS OB, OIBTELVELTAMELZC LT
5%, ThIZOVTREB (1992) H1HHE - AEIEOH
UEZBEWT, MMEIEOLTERE R, 1980FRHIE
BRI > 72, BECAZEEUMELTVS) &
BRTOWBEIEEHFHMYTH S, T, OI992FELIEIZ
TCTEEAD, 198TEELRTO T RE & FIEE, /-
BENUTIB -7 ETHSB. 1R TIRIBIEDIO

- AEIE 19865 D108 BICHEEIR X RENBD SN 5.

X5IT, SEAIKHBWTIE, 19824LIM | HEjZitkE%
AL, AABISZ VT ABICRBREMICZEEVS
BB LU TVBEN, OIEFTHMELIZUHAENS 4 -
AL T AHOHIBRERBNS B8, RY, @
| BERDILBE I ELADIBA B2 TENBEHMNTH 3.
3) [EEXERCEY & BHNEHE L OHE
ZREBERZRVEY EEBHNEB O LK EITH 70
Fig. 4 ISR UCBAED > & TREREBICH T 3

T%kz %m%ﬁi&0ﬂ§®ﬁﬁwﬂ&§ﬁ§§
Tﬁ%%&ﬁ&@ﬁ%%%

EMEHRS ARG
MRER |t B | F OB | WRER |L R | T B

& E |=-0.54-0.30|-0.72 0.051 0.341-0.24
A & |=o0.81| 0.89] 0.68° | -0.03| 0.31-0.26
® B |*+0.77| 0.87] 0.63 0.16 | 0.43|-0.14
& & |+0.60] 0.76] 0.38 | 0.24| 0.49-0.05

B B 0.07| 0.35]|-0.22 -0.29 | 0.00 {-0.53

H & & [*0.77| 0.86| 0.62 -0.23 | 0.06 | -0.48

% A & [+0.46] 0.66| 0.20 0.19| 0.46|-0.10

[} #% | x0.34] 0.57| 0.05 -0.04 | 0.33]-0.25
E,FR ¢ HRSEOBEROSIORNER
x o REERISHED



aiE oM E T EB~OIRERDOBE o 9

THE & BEAT, FHEAIEBRS A Table 1 12, T
BEOZE({LAFig. 10icR L7z, B, BREMi>LT

BREAZNREDOAKRVOT (Fig. 8), TORICIF

N IEH - T

OKER, 1986FEN SEEMBENNE B EL I,

| BEAET (Fig, 10T Lo FE) 2@
Rond. £, 1992E108E,SIEEAHE bBITE
{1-TV3. QFRE, BERCEED, 1986FEE,S
EEHIEIVNE 8- 1. KUE & R 19926510 B
LK, ERIBKEL-TVWA. QBEHBOLHIE
ROZEERLI3IE—E - 7245, 10934 1 AHIEH S
RO > TV, @F/KERIZ19824F, 1989F K U9
REDED 70 LD ThH B, @Y ILI86FEN S L7

BRI AR L oA, OBER L EIRC, 1992108 BEN
SEBNEAVINE { 1o 7k,

BREERR UMY OEFLILE SKES, [HRHED
TEBIfRE3 Table 2D E B TH B, SHSY & HEHIH
WIERS, $bhb, BEHMEEICRVERERLAER
BRE, BERVHEHET, ROWTEER, SFE BKE
bREFHHES Y THEBRRMEMERLEL. 055, &
F, SR BSEERHELKE LGERL, SERXE
skbtc b 2 A, EMEBFRKIZ0. LI EELD, BEKE
| % CREBEABEI L. 725, HRERES B & D
124 MRS SN A - 7.

Riz 1S & OHEETE, 2LRBHONED - BEH
HRE, By, SET, bTHrOHBERLAERRS
VI, BEREYE, EE O5E BB BETH-

RIGID=_ 0.40

-100mmw :
10 4
120 4 7 BAYSEA
_130 i OR o
-140 4 A
-150 -
-160
=170
-180 4 Wal
-180 T T T T T T T T T

82 83 84 85 86 87 88 89 90 91 92 93
Fig.11 Secular level change of bench mark 2595,

with the seasonal component having been
removed. The results from BAYSEA
processing are plotted together with those
of the Geographical Survey Institure
(G.S.I).
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