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Monitoring on the atmospheric boundary layer and activity
of the Kusanagi and Asabata faults with laser ranging

Nobuaki NIITSUMA!

Abstract Automatic laser ranging is continuing to monitor the atmospheric boundary layer
and the activity of the active Kusanagi and Asabata faults along the laser paths from the
Crustal Activity Observatory of Shizuoka University to Yatsuyama, Yambara, Torisaka and
Shizuhata.

The temperature of the laser path calculated based on the assumption of constant dis-
tance of the laser path is used for the analysis on the diurnal and seasonal changes in the
air temperature of the laser path.

The median position of laser intensity curve with the stepwise vertical directional adjust-
ment relates to the air temperature difference of the laser path and surface, consistent with
the relation of temperature gradient and curvature of the laser path.

The laser intensity curves have usually multiple peaks and their relative height and posi-
tions change diurnally and seasonally. The multiple peaks represent existence of multiple
courses of the laser path relating to total reflections, caused by the non-uniform tempera-
ture gradient around the laser path,

The surface temperature rises rapidly in insolate heat up stage after sunrise, and then
the speed decreases in insolate heating stage. The laser path temperature decreases signifi-
cantly in insolate heating stage. The abnormal low-temperature of laser path before noon
represents crossing of cool air mass in a part of convection system induced by the insula-
tion.

The upper limit of the standard error on the laser path temperature for ten repeated
measurements, the time zone, and the peak position of ranging on the laser intensity curve
without influence of diurnal and seasonal changes are selected for monitoring the distance
of the laser path.

The distance varied in the order of several cm, and the relation with the change of tilt
at Crustal Activity Observatory of Shizuoka University indicates that the distance change is
related with the gravitational collapse along the Kusanagi and Asabata faults. The distance
change is related with the balance in the accumulation of dislocation along the eastern and
western margin of the Philippine Sea Plate. The distance extended after Taiwan Earthquake
of Magnitude 7.7 at 1999 September and the behavior of the changes deformed into saw-
teeth shape.

The eruption of Miyakejima and earthquakes around Niijima-Kozushima in July 2000
happened at the maximum extended stage in the saw-teeth shaped change.
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Earthquakes around Niijima-Kozushima and south Kanto Area relate with the shortening

of the distance.
pened at the shortening stages.

Earthquakes in the central and southwestern part of Honshu Island hap-

Key Words: laser ranging, atmospheric boundary layer, laser intensity curve, total reflection,
Kusanagi Fault, Asabata Fault, gravitational collapse, Udo Hills, Taiwan Earthquake,

Miyakejima Eruption, Philippine Sea Plate.
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Laser paths for monitoring the activities of the Kusanagi and Asabata faults.
i curves : BiBfault ; H~&J|- BB EE toigawa-Shizuoka Tectonic Line, +HIL#&E#H Jumaiyama Tectonic Line,
R -8 Tashirotoge Thrust, BEiEWEKusanagi Fault, FREEHTRE Asabata Fault. BE##straight lines : JelHIEE
¥laser path ; SC : BEKFHBIEEHEHFT Crustal Activity Observatory of Shizuoka University, YT : &Ll
Yatsuyama, YB : LLE Yambara, TS: B#RTorisaka, SZ : B##¥Shizuhata. SM : #EH) K& & Shizuoka Station of
the Japan Meteorological Agency.

10m * 20m *+ 100m * 200m *+ 300m * 600m * 1000m B E#F (E+HEF2 F5T 5D 1 BIUSH 0 1 IERIZH LK), 18
$4%2 2 BN, One dot broken lines represent plunge axes for the tilt along the Asabata and Kusanagi faults.
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Ten days routine processing results on calculated laser path temperatures and meteoric data at Shizuoka Station

of Japan Meteorological Agency.

VERNZHEERIZE « IR 7 a2/ 5 ALRUZTHT-7=. This graph was drawn with newly developed software LR1, FEI
circle : ZEILEE KiBtemperature of Yatsuyama Laser Path, =fFltriangle : ILEX SiBtemperature of Yambara
Laser Path. HBikopen : IEEEpositive skewness, B#solid : AFEEnegative skewness. HF&Fmeteoric data : 15
F#KE one hour precipitation in mm, S atmospheric pressure in hPa, R temperature in C, ZE&FE vapor
pressure in hPa, BEILILFER S NNW component of wind velocity. K#EER thick vertical mark : H#® beginning
of day, HEREER thin vertical line : KM X » &) maximum and minimum of atmospheric pressure.
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Fig. 4 2001FEOEA2AMOLX BB (L), XBREBELHFHLIEEBWER(P), FRIAVEEXE - IFEJEEOBKR
().
Two days result of laser intensity curves with the stepwise vertical directional adjustment (upper), laser path
temperature with meteoric data (middle), and relation of median position of laser intensity curve and tempera-
ture difference between laser path and Shizuoka Station of Japan Meteoric Agency (lower), for each month of

2001.

FElcircle : B 1IU¥EE Yatsuyama Laser Path, =ftriangle : LWEX# Yambara Laser Path, IMAsquare : BHFEEE
Torisaka Laser Path, =finverted triangle : B¥##¥ 88 Shizuhata Laser Path. Hikopen : IEEE positive skewness,
HiRsolid : AFEEnegative skewness.

YEENE RUBERIE  AEATAI 7 0 /5 ALRUCTAT - 7. This graph was drawn with newly developed software LRI T
DI, [EIR - RBHRELEBFHEL SMh N 5 KB E S [IBZDOBEMR. Oblique line in the lower graphs represents

relation between temperature gradient and curvature of laser path.
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55, FRUXRTE, BRAXH,rLHITHFET, £F
DENEHEHICFE L TEVZORENEL, BEMRY
EROBEHFIZOAHEET S,
FZREHELSIBEDOBEIZ, THOBRIZEIT SR
KBEIFROBIZEKLTCBETHDZ L2835,
OBIEITKEDOKBEZEBL TEbDEFZXHT
EMTE S, HTKETIE, BROKIZEZEROKK
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RN ->THWDEDT, BEIMIZFRLETHY, LEKK
DREZE > TCEBIZHEINTLES. 3EEDOTHE
HESAERBER L2V DI, ZOTLEIZERT S
TH55.

DEoKSI D, EEINIL, THREHEOFTR
ZHDIEE, V-V —XAEEER LTRSS NI
EEZDZEMNTETHY, LTORZERGAHS
HEINIERAXBEE DD TH S,

BB B ENE W DI TR EHEDIEA,
BATH6 stepBETHY, BEILEKID S
BEl-TEY, BIZEBRIZIFKZTHMNELNFET S
M, ZHEILEET LEHOEI i > C2lEk L b Z
tHDdHB, B EHDOBIIEAIHUBEIFET 5
EMHDHA, FTORBREBE, FERICHEL, ICTEE
=<, BREBOBERRF 2 RKR L T35 (Fig. 4a).
FRGEBEOEIIE, KEANEEIZX DB OERE
BEIZH - T 5,

BEUNXBOZTREMBIT, FEELHEEIED S
na5szZ &, ABREIEL, EENENENVIZRED
2, KBIZIEKETHEIENEE-EZ bR D,
AR BEENER I NZEE I, ERMNEEE
EFLTWAZENRH BB IEELREHEE 50
bThb. Fiz, FELUNXBORE ) X LEEEWL
WEIEHREENTEY, KERHEBOTE, SEUE
BEEAERRICBEN-(:EHROMBE L >THD
=iz, FERINUBESKSIEBEDERIZLRLZ NS
NWZE LRI ERTLEHETHSD.

BRRFEER T ARMR

THEHET BREERRIZIETA2EHIITH
IBETAHZEIZE T, KIEBERLEZHESTHS
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T3 (Fig. 4). BATREEEBHABROZXEHRED
SBETHE®SIL, KEAREOERHEAEZRLTH
5, [EAROWAIZIE, BHEMBIZLI2HEKIED
FREEEADAROBAD2ONREZ BN, HHE
EEBHIZEER LIRS ER/EBEXEMEEEEMGBE
B FORBHEERB TS 00, BTG
SAMAL, TOREIMERBIZEI TCHLHEYEZ
TWbEEZBNS. ABRENEETTEZEINE
HERBTHY, ZOBETHARALROKEZEERL
TNWBZ&IZiz5,

BB EEERIZE, TXEHBEOFBELAELE
ELTWS, IHEHMBOT HIBBHMEE CTLECHE
LT EHENRRIBEL, THOBNEARRE
FTEHHIZEEALEICEETS. EHBEOMEKIL, ®
RMIORESHBEEDEENRRE D EERL.
KN THIZIBE T 2EOEE XTI KE O R ETE S
EZLHZENTE, bRIEE THEIZBITAHREEER
ZELWERBRHEINZY., BIEEIZ b 5T R
JBE—ETHY, THERIZSRHIZE D Z EATH
b BREOAZEZERDOKRISFEOHEL, BN
BIZAREETHHDT, —RIZERBIODS bizlkd
A, BWMEREEEBHICEEEICE-NS. HEHE N
IR THZ s, HETEBRIN-SMITI RS
5p%, FOLEADEHET A -HICEHEINEEIZH
AL, HIFKBOKSEENRRZNTNWE»STHS
.

BHIREERNEDONEDIFEHTHS11H1Z1T,
B THAEL - IWEXBRIVLELWSREHE
OFTHBEAIRZ > T3 (Fig. 4k). TR EHZIT,
BIRE/22 - 3k E B LTHY, EHERHLEIZEDS
UARBIZH AL, REBEBEHBAIIZRAE 25,
ORI EREEIAROEET, FEILZ LU TWLERE
HEAZFNIZKR S, WWEXBTYH, EEERIBSBN
2k EHENEEIZIE LN TWS, SEIUEE TIEE
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FHiIZ B THE LIRBRESSCOBNI &2 DD
2, BEXBIIEVWTREOERTHAZE L THLHBRIE
AR REN 2N,

REFBORIREER ETESIURAOE(L

XBIKBOERNBEERIE, HEOIRFEZARIZD
FOEEBMABDHENS. BHEELDIZZEEREEZR
+FRT AR, BRI LAEENE L TCROIMICRZD
(Fig. 4). ZOKREBLAEEDOETEXBIBRORY
BRI, B<AHGLTWD, i XBIREOEEHE
FARALTCREER[BOB{LLBEDONEZ 06, B
MREERII SBELTBCHATIEERORELR
LTWwbEHEZ BN,

SEOCBEZ, EMERBLTCHEEL, ORBEKRE
CREORANDY, BEEIZIEORNNHD. =
DOBEELZ, HEIZXSHEFERIZ LS ERERARE
FE#E LTHEbRTWAZEEZRLTWD, BITRE
ERIZ, KEOBAKEBNOBEIFHIZHICLTED -
T3 (Fig. 4). ZOBRE, BiiREEBERLEHHEL
EEMEBIZ LA D TR, BHERE2EIIR
NHEAFITHDZEERLTVWD, ZOKEDORE
FZ, KREOBIEET IHESIZIE, &KX - &2
EENA-DIZEN bR ZFEMIZBRET S &
TERWAHA(Fig. 3), 20&S 2N 2BV THIZR
T oTW5, WHITHNZIZHBROKSHHDIZHIZK
EALRL, BRAXIZIZAHIZIIHMEBEMBIZL > T
SENRETTAEND BAXELIERME U TERESN
T3, ZOKEDBRARELEXABIECHERE -
EKIUE - BE - BEEMICEIE 501K, BBHIZR
FEOmL - B/IhERD, ERTEZAHLHIZLRIZHR
L7=(Fig. 3, Fig. 4).

SEOFEIIHEBRIZIATROLAIZERT S
ZEN, BREEL s BEOB»HHBZ ENTE DS,
BEM LSRG, EE-EHEAFAOERTHHEEIL
OEFEBICMUELTHY(Fig. 2), BRAEFdES LU
EEIHEAZELLTEY, BRREIEERRDOFAKE N,
¥ROREEROBE L RE - REX(LEZERICHE
Wt 5%z, LRICKB%®MmMz, fEXAERICAR
BEMEHR, BEERARPORES S 72 EKTE
HEIIZ Ul EBOXEIZ W CERE L C2HMYEE
REAZTINTWAHIZ &AL HEEL, 16H6R
MEEETH - EIZEY, FORMANRIMBEERE
BIELTWAIRBIT LY. FOKER, B-EEE-
EESFEORERIVERDESMELTWD Z &2
BE L7

IORERZIE, BHIREEROALRSLT, KEE
EHBEBREDEELRLSIAMEGLTHV(Fig. 4), #HE
HIEOASHE I KRZABEEYSZTWAEETX LS.
BRiREERIY, HRICXAHMENBROATIEL S
T, AROBANRDETH DA, ZOLRIIHEMS
SHEEEEHALZO LEA»OHEBINVWEZEND
BEFORERBILHEATES X OEH OB HRERE
THdHZENyMSH(Fig. 2).

HHEEHIZEESIEBEBFOSRILEBEOEHEAE
RingEh, ZREELABREHICLAETS. ERASK
NERENDE, LRAZHEHRTLHT-DHDAKIDTAL,
SEOLARIBONIZIRD., [RBEEEFRFOEERRE
O, BROKEAHNIZX > THREELT
WaAbZEE, KBOBENENSET TCHRIZRZ-TW

ZZE0D, BROBKEEL LD, BHREERIE,
ERERAROEREREEB LUV ZD LEANDH KBS
& - THRIET 24, BRBBRINRSEND L,
HEHRLBIZDI S RARENRIAE Y, [&E
KR EEBIIBOZED RN L(FE, 2000, REDE
{4 5 (Fig. 5).

T EBERAONEMERMYE & EXBEORE

KBRIEEREEREBEEOERREHIZELL, %
NARBFRIZBERZVWBEIZIE, XREBEELSEL
L& LT, HREBHEERT I-OIFERTAI &
NTExD, HREZBEZEEKEBOZEE, BLVWEHE
TEafE-1HY, EHEHLDHS. HXERHEEER
AR L CHDAEZRT, TORBRER EE L
=0T, HEEZHCEHEEBZEENIZRI ZHDRE
WETS.

HEPIZHBLKEITHT 3B 41, RBREST
TRERZEZTRLTEY, HWREBBHERDI-DIZHKE
EOBLEEETIIZZBLTCO AL, RBROLEE
i3, I0EHORERRISEHINZEEEZEICL 5T
EERMICHDSZ EMNTE D, WBREEARFTO-HIZIE,
EREEDNIWHOEENL, FRALE RKES
BmXEOMEIL, HBEIZHIE L T0.15CH L), 0.10C
(B3« B, 0.0 CULUEDZFERAL. Znbhokt
BEEBEZT, AEEICH L T0.6mma» 50.7mm DE
EHEHEIIAGLTWS, ZOHIRIZE > TD43845D #l
EREENRRIIN .

I EA % ORIEE % 1REE ORI XS L
THELERREZEH L-EZA, ELVWARZEL
MBI SMIZ I -7 (Table 1), EBBEZO/NX kR
3, AEICEABMIZB W TRBROKERENEE LT
WBZEFERLTEY, EMEEREMA/1-DORIEIZ
B LU-BREEEIWE S BHEBIZLAERBREDR
bix, XBIZE->TRZLY, SEUEEEBECK T
BHEMIIEEBREINICHFIZKEL BHDIZH L,
ILEYEEE & BIREBIZ RIS BEIC K& 5,
BREZED/NX WEME T EE TR DD DM
e L, SERUEBEOEKIZ OV TIZ0RD D4,
IWEE EBROIEBIZDN T4 5 1TRRORME %
MELE. ZOHIBRIZL > TT300RERREAER X
nr-.

THEHENEEE DB, BEET - HIRIZX -
THEBERAKCLRELRDZZIENDDIDT, AIE®f T
TR A RHALE & FRFRAIE & D ESkwAHd /& Aol
EREXRI L. LRIOFREEIZE T, Skwhil
BEEZFELAOKBESHFOH/HRIZOEL T
AHBERBRIND LI, FIBREEEZHREL:. &
LS B DR IZ DWW T SkwA 0 B 1O ®E, 1L
EEBROXBIZHENHTIZ-0.505108EIZEHE L.
ZOHIBIZ & 5 Th26DAIERENEN N, BE
f#ewh oD B EYEIA A BELS L7-1998E3 A LIBT D BIEIZ D\
T, SkwilfR %47 » TV iz O ToEA K Z W (Fig.
6).

KBROEE
BELAZEIZE > TROONSEERRE, KEHS

JUVEESKkwWIZ L » TEIISN-HEREEERE D
Ex ARRBIZER L2 (Fig. 6).
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Fig. 5 =ARN - BARY - REMCHITIBRIALA - HGEATRESRIUKBI ST I EABHBEOBBEEES JUXR

S0R - # ESIROBEGR (FE, 2000).

Lifting of warmer air mass and sinking of cooler air mass in the insolate heat up, insolate heating and cooling
stages, and laser path temperature and skewness of laser intensity curve referring surface temperature

(Niitsuma, 2000).

£ Left Figures : SHOBE(RED), tRIMREL 2EILKEE. RESBRIR, FRL/HTE BROKIBHMMOE

EERL, RHRIZFRINMARE.

Movements of air mass (arrow), insolate heating of surface and Yatsuyama laser path. Dotted line for warm

air mass and solid line for cool air mass. Dots mark for insolate heating of surface and shade mark for non-

heating surface. YT: Yatsuyama, SC: Crustal Activity Observatory of Shizuoka University on the Udo Hills.
GXBEEIERFAE Horizontal axis in Right Figure corresponds to time.

IR (Fig. 6: circle) I22W T, 1996505
BHREBHEDHY, XEBEIOLX2cmDEHMNHLN T
H3.19TEIAL OB ENMeEERHE L, ZBEX
NGHEWVHIMAN9BERE T <. 1999FF LI,
HEENERREML, KECHRITI2EWROEEH %
RLTWA, BEMIZEBREMRIEZ > -0Did, 1999
FEIOATHY, AXRENEBE, H2cmEML T3,
SFEREROFICOBMIZMETIED S0, EMIET -
J=DA20004EI1Z139 8, 2001FEIZIE8A & ZDAMII1IE
FVHENKSTH 3,

I EEE (Fig. 6: triangle)iZ DWW Tid, 199852 5
EHRBE N ZBE L-s, AEKOHEIZ X 5> TI9994
CHIEZFRH LTS, XREORKOENRIZ, Z0
W HlICRR . > THEY, emEML TV 5. BHEH
13, FRIUABORRDEMIVLEOIATHY, W
FERBEOEMART LTI EIZE. T OEMLL
BRlX, ZEBIUBEFERIZESROEB T RTY, B

fIZCERETRE - TWA XD ThHhd. HHMOEMIES
BILEBOBRERABLTREZ s TW5A, 2EIBEDE
FMEIZ B BILERE T B Tl ab,

BiRNE (Fig. 6: square) iZ2WTIL, 2000, 5
BRAEZHE LD, AEROBETHE L CEY,
2001 EIZBR L7=2%, 200111 A5l LT LE -
T3, XBEERLE WEXEERIAEL TH3.

BEMECE% (Fig. 6: inverted triangle) iZ, 20004E128
IZEMAIE TR LS, HEROBEDDIZ, &
RPESES, MEROEHEZH/DIZN - Tz,

KBRTE & BN - RS ROEE

BRIUNBOICEER IZdecmOE, WEXKIZE W
TIEBecmDIBTHE - EMET > T A (Figb). ZD
e, BEFEICHBRENMEL, 2FHBREIER
LTWBEDIZRBZEHTEAN, RIEMTHE



Table 1 1998438 » 52002438 £ TOAFEMO KR RIREETZHIR (B#110.15C, WF0.075C, BIR - B#0.10C) DT

o OE B

REEZ DOV TORARERRE AR TROE L RBREZEOREFIC L 2EL [HEH].

Difference and the standard deviation between laser pass temperatures and surface temperatures at Meteorological

station in one-hour time-zone for four years from March 1998 to March 2002 [number of measurements].

B3R (Torisaka)

f&##% (Shizuhata)

B5E (Time) | &L (Yatsuyama) ILBEE (Yambara)
0 0.28+2.61 [842] 0.58+1.83 [527]
1 0.35+2.51 [781] 0.87+1.88 [538]
2 0.47+2.68 [699] 1.05+1.90 [531]
3 0.15+2.67 [705] 1.20%+2.02 [511]
4 0.63+2.70 [652] 1.48+2.05 [512]
5 0.30+2.72 [644] 1.20+2.24 [493]
6 —0.23+2.62 [618] 1.01%2.45 [450]
7 —0.10+2.94 [621] 0.09+2.16 [432]
8 —0.0942.95 [495] —0.74+1.60 [328]
9 —0.56+3.11 [351] —1040+1041 [232]
10 —1.07+3.29 [287] —1.77+1.39 [178]
11 —1.33+3.12 [244] —2.00%+1.23 [172]
12 —1.04%3.23 [246] —2.11+1.15 [196]
13 —0.66+3.41 [261] —2.07+1.16 [268]
14 —0.44+3.44 [651] —1.99+1.03 [426]
15 —0.09+3.28 [571] —1.77+1.02 [665]
16 0.51+3.15 [884] —1.40+1.08 [920]
17 0.40+2.91[1208] —1.04%+1.30 [848]
18 0.1942.73[1184] —0.81+1.48 [769]
19 0.36+2.67[1192] —0.55+1.57 [777]
20 0.28+2.64[1127] —0.31*+1.66 [740]
21 0.33+2.64[1067] —0.03+1.67 [736]
22 0.30+2.53(1014] 0.09+1.80 [686]
23 0.27+2.51 [934] 0.53+1.83 [596]

0.61%+1.45 [204]
0.701.72 [388]
0.43%+1.69 [243]
0.41=1.87 [248]
0.44::1.98 [256]
0.52%+2.21 [224]
0.12%2.10 [208]
0.24+1.65 [126]
0.01+1.53 [128]
—0.08+1.30 [ 711
—0.04%+1.43 [ 50]
0.38+1.09 [ 72]
0.26+1.37 [ 93]
0.37%+1.32 [ 87]
0.14+1.49 [142]
—0.10+1.59 [163]
—0.38+1.39 [184]
—0.41+1.52 [209]
—0.36+1.62 [242]
—0.22+1.69 [236]
—0.30%1.52 [256]
—0.30+1.49 [246]
—0.34+1.46 [222]
0.09+1.68 [232]

0.33%+1.04 [ 59]
0.48+1.08 [ 76]
0.72+0.96 [ 62]
0.59+1.10 [ 49]
0.76+1.19 [ 49]
0.68+1.10 [ 48]
0.47+0.90 [ 52]
0.05+1.08 [ 80]
—0.21%+1.42 [ 57]
—0.37+1.59 [ 35]
0.27+0.83 [ 14]
—2.92+0.96 [ 11]
—1.43+1.14 [ 13]
—0.60+1.14 [ 3]
—3.14+1.08 [ 5]
—1.77+1.32 [ 12]
—0.65+1.09 [ 24]
—0.17+0.90 [ 67]
—0.21%0.75 [ 87]
—0.17+0.85 [110]
0.04%+1.11 [ 87]
0.29+1.03 [ 82]
0.09%+0.97 [ 62]
0.46+0.95 [ 61]

HRERTHY, RIBET I HED, KESESIC
BBTARMBEREVIETLTIVWE LS THS, K
ERIJEISHB 2ZHELERL, 1ALB2H M
BE, TA2L8RIZ»HEEERY, XBEFLY
HENTNWDHZ END, XBOKEKEBIZEET SR
PTOXRBREOEBHE IHBZE ., XBENRZDLS
REHFHEAEZLTCHAELTDYH, 198FEDLFIZIZ
9NEDEEFOKKBESFERFL THY, 1999FLF 3
198FELXFLHB L, PBRIZEMLTWE I END,
199EEMBIERRBEDERA S -2 EI3HITH S
(Fig. 6).

B AKEHBRIEDHEAFFOEMEIC L B E, BHIC
KA TKEEERNIZE S5 EHHREHOMIZ, F
B 1 D BEOERELIBRAEI N TS (Fig. 6).
AFIZREEBESIEICEM L, BERICRFEEEICEN
LTWwd, 1IA»B1R2AIZERADOHEILEEAE LY, 2
AP B3RICEXKOEEEERE 25, BEILEKH S
B ORMICER U198 I FILFIZ 1y AL E
LTS, EROFEERSIZ, SRUXBERL
ERCEZESE, BHEMORICIIEERE MFEL T
W5, 198EKEFR EEBER Y BRI HEL
TEELTEY, BEEEICHES LB EBREAHE
LTW5,

BEALET AL, BEEEROEH HHTHLZ 05D
(Fig. 2), EEINETT 3 ERBEIMEET ZHIEA
FETE 5. EREFTRAZEIN-1IDBOMEES, K
RIZEDBEODEE*RITHEZEMIZET L TA
5. ZTREHEOEII2AREDY, BEAEHLEE
ETHY, 19AERIZE LY RBEOTLIZAEIL
KBIZOWT02mm ERMEIZ 20, 1 PAEOES)

PHIMTRY DX RAEROBOMEEI S+ 5&, T
IZTEHESIN-EES#OBIVIZEE L TS EE2 5 -
ENTE, BEE#@»OISOEMIZHEA L CTHRBEE
L KREL 25, 1DADEEIZX L CER%4-8cm %
LEE5-DiIZid, EEEE TOEBEA140-280m Ll +
BN Wizl s i, EROMAITME - THE
EXELTWAZ &S, BEEA FZIZHEEL
HWTOMTROTRVEIZR > TEEELTCWHWAE NS
BEMBEIZOWTOFHEAEKT 5 (Fig. 7).

W IR E I IR I B T (FE, 2001),
ZOHEFEI0kmEE THY (Fig. 2), HEENME oM
TROEA 74+ VE VBT L — MIBY EIF T 58
b7 7 COEMIR20kmTHD Z 05 (Fig. 7),
EIREEEITI0kmBEAFEIN, BRI T3
REEMOERE, EBMBOEHIC L > TEoES
NS HEHEIZH B,

AHRENEFTLERRT HiR

KBEEGH - HBEDHIC OV THEINIEREEET S
B, AVWICHBERNL, [SRTRT B - KLAK
(BiRm)] O [BEARVDZDRALTHRE L-EnHE
CRETHRETSHE] & THROERHE 125
BENTH2HBETH S,

1997 IZHB RALEIEM S Y MR L23A3H »
STHIMS T2 S UFREEERS PR BIER
L7z, 199843 A 2 B4R IZ T THBRILYEK E2320mm
EL, AATIIIREIZELRICFELER SR
RUBOERP4A2IHIZHHB LTV 5 (Fig. 6). #h
LAMRIOBFEIZA £ THEMEL, FELXERHFMPHBIIS
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Fig. 6 XHBEY - - ERESH - 7« VEVHBIL— rHEAEERICBIT 2B =5 2 — FMA B X /-1,
Changes in the distance of laser paths (upper), tilt record (middle) and balance of the Philippine Sea Plate
caused by earthquakes along eastern and western margins (lower).

_ERUpper graph : EAMEE, TAHEHE BREMIXIcm. Upper direction for extension, lower direction for short-
ening, and the interval of divisions corresponds to 1 cm. # FHlcircle : B IUXHE Yatsuyama Laser Path, =8
triangle : IUEEY¥# Yambara Laser Path, Mfsquare : BIR KB Torisaka Laser Path, #=finverted triangle : E¥i&
J#&Shizuhata Laser Path, 10ERREIZ 1T 5K TUR OBEMER2EANNWEKBIZ DWW Ti0.075C « BIRERE S X UBHB R I
2N Ti20.10C « BRI DOWTIZ0.15CLUT, WE « BEXEBICE W TX4-1TRHOEEHN-0.5005+1.0, B - SL¥%
BB NWTI0-4BOEER 0L, 6 +1.0DBIERREEZEA L=, The plotted data are distances of Yambara Laser Path
with less than 0.075 C of standard error on ten repeated measurements for 14:00-17:00 with skewness from -0.5
to +1.0, Torisaka Laser Path with less than 0.10°C for 14:00-17:00 with skewness from -0.5 to +1.0, Shizuhata
Laser Path with less than 0.10°C for 0:00-4:00 with skewness from 0.0 to +1.0, and Yatsuyama Laser Path with
less than 0.15C for 0:00-4:00 with skewness from 0.0 to +1.0.

FRX Middle graph : #EKEMBIEHBIRFTOBRIGHECHE L BFHMOWE. Tilt record, measured with tiltmeter of
Applied Geomehcanics type 701-2 at Crustal Activity Observatory of Shizuoka University, and precipitation for the
last five days. BEMIBRIZ, RN OWTIII0BA, FEICDOWTIX100 mm. The interval of division is 10 second angle
for tilt, and 100 mm.

FHLower graph : KEFTO [HE « KILARGFER) ] CEBMEIN TS TBEXRUZORITREL-E0BIBET

EIT--BI & HROELHE] OF T« VEVBIL— FEBIIBITEZKEET L — FERAARIZEIRT LB E 7 ¢
JEVET L8— FERICHITSHBOY S ZF o — PO LR EAC™M ; BAH, 1975)%RD, FEICHT5RHEEL LHEFD
RAEEXH /-0, BEMBIE, 1 m.
Balance of the Philippine Sea Plate based on significant earthquakes listed in "Monthly Report on Earthquakes
and Volcanoes in Japan” of Japan Meteorological Agency. Curve represents balance in the accumulation of dis-
location along the eastern margin, 10°*™* (Matsuda, 1975), for the earthquake with Magnitude M along the west-
ern margin of the Philippine Sea Plate. Interval of division is 1 m.

Bé¥Horizontal axis : K BRIZEM T/ HNERIZA#. Big and small marks represent beginning of year and month.
ECNIBEERITE « A 70 /5 LALRIKC TfT o7z, This graph was drawn with newly developed software LRI.
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Fig. 7 FZENWTA « BRERUTINZ L 5N X OIZ S > CHERIL, B0 P S 71BN THARATL 7 « VEVBT L — MZBD RIF3

HEERSR & URE R,

Cross-section showing tectonic setting of tilting Udo Block suggesting collapse along Kusanagi and Asabata

faults, and subduction of the Philippine Sea Plate.

E#Rstraight solid and dotted lines : JIBEX:B Laser paths for ranging ; SC : B AKX HAIEE BRI Crustal Activity

Observatory of Shizuoka University.

KHlarrow : 74 VE VBT L— FEARRARIZE B 755 B movement caused by the subduction of the Philippine Sea
Plate, corresponding to decrease the tilt angle of the Udo Block, B%Elblock arrow : HIEW S - FREMBIZHR >
WIS EEmovement caused by the collapse along Kusanagi or Asabata Fault corresponding to increase

in the tilt angle of the Udo Block.
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