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AimClE Analysis of plate spin motion] W9 XA ML THY, 5E ML TW5D,

% 1% lIntroduction] TiE, HERDOFEMDO—>DTH D7 L — NS & ZDOFEIIZONT, T E TORIMFEESLLITHIZE
EHEAT L. AL BIIZ DWW TR T\ 5, T, BIEA OF . F#IZ Global Positioning System(GPS) 7 & DIk
FOBBIZ LY | FME L — FETF AT S, B 100 knbl FO/NS S L — FOFEERER), L — N EDOHDDZE
FERH L0 o2h b, LvL, AT TR, INDOFMT —2 B3 +a5BEInd . £ 1000 kmPl EOFEET L — k
DIICEREH T TNz, fERE L ChAALe 7 L — b OB OBBEF S, OB NWEMET S5 Z LB TEThieh
STy KL TR, FFMR T L — hETFADTFT—=F EMNT, ZRETITRVNES R T L — NOMS 2 &) - E 8, Kl [mlisE
BOEEKLZOFENEZASHCTHZEEANE LTS,

%5 2 % [Toroidal-poloidal analysis] CiX, FFMI/R 7 L — FET/MICESE, BREE Cha A X -KRu A Xy aR
DT, BEF 2 DT L— RSB T L— FEF L PB2002 R 56 £LD 7 L— b Z & ¢e NNR-MORVEL [Z>V VT, LS 0.1 (I
L% 10km BIRFD 7Y v R) TTFYXALL, ZOEENAREFFBILBUEB L. hr A XA A ZVps & IRE 1000 (B K
% 20km A7 —)V) FTRDIz, FATHRTIE, KR BT OBOfFYHICIESE, FL— MNEENIED e A Fu/Km
AZNVIEFRBIZE ST —ETHD EINTWZ, Fi2, ZO—EMER, v MASHEOBEY I = L—ra VEIIBITS [
KO LIOMBE) oML SN TE 7, Lol AFETIE. bAoA 20/ Re A ZVHIEREE & HIZORET L, @kt
(BLZEADE) TIEEICHEMT2 Z 20D THLMNI L, #Hifcl THERS LX) OHERBFEIRRL TS, £/2, e
A ZN/Ra A ZNVEOERETOREMMR, 7 L— Mk BIIX, A4 R, TAXT bb) REBEEDO XS ICBHLINEHK
EEBRIC L VT L (5 2 335 L O Appendix C) ., flil % DZNEMNE- 2 5885 T LT~

% 3% [Driving force of plate spin motion] TlX., & D7 L — hDlallEEZRhH U, [RIEES) O 58 12O THT
ZIToTn5D, £T, FL— FETILPB2002 (2D, 7V L— hOEBHESS ML E TL— FOBRELEEDEHEA A T —
A—/VE Y ORERES) (AHE o) & REMEESET 2ERA A 7 — K —VE D ollsEs) (AFF o) (9L,
ZOFER, wdd 7 L—FORESIZLIOLTIZE ETHDIN, 0T b— b A NEEFEWERDH D Z EBNbhroTz, FL— b
A XH3HY 1000km LA FOT L— h DL IR E REHRHEEZ 7T —FH, ZAULERERTL— MI 2 BOT L — M &BRE, 13
FEEE L CTWRWE ERbo Tz, Z OREIZZF D> 7 L — +E5 /L (NR-MORVEL, 3 L TV GPS 7 —# 2% < IV /= GSRM v2. 1)
THEEND LT, [PESEBOFEN ) ZF5ET A7, LHRADAT TELTRNT L— D ML I NT R (7 L— MEHH
HAER &7 L— MERHEIZMb B HTRESND) 2T LT, TOFRE, o DT b— A XEFEEIEX. 7 L— MERBZ X
ONBRINEERH D Z L, BIOEOREX 3-75MPa OFPATH D Z L &2/R Lz, ZORRIT, KHEIZX > TSz
JEHNCHES L L — MEROHEERE L LA TH D,

% 4 # [Spin motion and buckling of the Philippine Sea plate] TiX, WEHAARTFTOTZ 4 VLT L —FDAXT T DR
WEMT L, ZoRESESIOFRHEZHT L TWD, 74V E7L— NI, 2ax7L—hE i, I RE 7 1L —
FCHYRBORE R 2AT 20BN T L — N CTh DR, ZOEREB OB RN TH D, AimCTiE, AR
TDORZTRET 2 HEEAFHEE AR S o CHRE L2 EMUE L, HIh R 2 A L CiT 21T o7, £/, 74 VB
7 L— MBI F1E2 2 OB X OLARIAT 2 T TIZOWTERMICEHE L7z, £ OFER, Wl HAR FIZibAiAte 27 713,
O~ b XD b K% 40-390 FERMESRA R & < | 4-40MPa F2EE O FFE 5 10 O£ /1% 400-1900 TTAEMI= T, REPERIC AT
LizEHEEL T D,

%5 5% [Summary and conclusion] Tik, AMFIEDFERIZONTE & O, HEROHFIEL L TW 5, KX TIE, ZEMR 7
L— METVCHESE | RESLTLUE Y ORBREIK S o (CERTH5Z & T, FIDT haA XL/Ra A X Vo ERETT O
M BER, 0 DT b— A REFEEFER L, BISEBORE /& 7L — MEROMEZHT LT,
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Rapid growth and development of space geodetic methods, such as the global positioning system (GPS), have
enabled us to construct high-resolution plate models, including the small plates (less than several hundred
kilometers in plate size) and deformation of the plates. In this thesis, based on the high-resolution plate
models, we analyze plate motion and the driving forces, particularly focusing on vorticity of the plate velocity
field and spin motion of the individual plates. First, we perform spherical harmonic expansion of the plate
velocity field to higher degrees (up to 1000) than ever and find an increase in the toroidal/poloidal ratio at the
higher spherical harmonic degrees, which is different from the conventional view that the ratio is broadly
constant. We investigate the effect of the variable geometry and motion of plate upon the toroidal-poloidal
power and discuss the possible causes of the increase in toroidal/poloidal ratio. Next, we decompose the plate
motion into a “spin” motion around the geometrical center of plate and a “straight” motion along the great
circle. We investigate the relationship between the plate size and the two plate motions and find that the spin
rotation rates of most of the small plates (Iless than ~1000 km in size) are distinctly higher than those of the
larger plates. This relationship constrains the overall strength of plate boundaries to be 3 to 75 MPa, which is
consistent with several seismological estimates, including those constrained from The 2011 off the Pacific
coast of Tohoku Earthquake. Finally, we analyze the torque balance for the spin motion of the Philippine Sea
plate (PHS), indicating that an eastward force is applied to the subducted PHS slab along its northern edge
and could have caused the wavy geometry of the slab beneath southwestern Japan by viscous buckling, not
by elastic deformation. Based on the folding theory, the slab viscosity is estimated to be 1 to 14 X 1024 Pa s.




