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Use products of Ocean General Circulation Models
(OGCMS) to evaluate effects of ocean current and
bottom pressure changes on length-of-day and
polar motion during 1992–1994

● Princeton Modular Ocean Model (MOM)

● Miami lsopycnal-Coordinate  Ocean Model (MICOM)

Compare model-predicted effects with
observations of length-of-day and polar motion
excitation

@ After removing atmospheric effects



VARIATIONS IN EARTH
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o POLAR  MOTION: THE OUAS1-PERIODIC,  P R O G R A D E

klOTION  OF THE ROTATION AXIS
AROUND THE NOFrTH  POLE
(scale -Iornc:ers)

● LENGTH-oF-DAY
VARI,4710N.  VARIATION IN THE ROTATIONAL

SDEED. [-.1 rn~;day)

MI LESION:

●  OYNAMICS  By  EULER,  17=

● CPANDLER’S  DISCOVERY OF POLAR MOTION, IE91.

. AS TROMETRIC  C) E3SERVATION  BY 11S [In[erna!ional Lati:ude  Service)  SIINCE lXC

● ADVEIW  OF ATOMIC CLOCK IN lg~]’S

o NEW  OBSERVATIC)N  TECHNIQUES SATELLITE DOPPLER, SAIELLHE  LASER FLANGING, VERY-  L13NG-SASELINE
INTER FE ROMF[  RY SINCE 1970’s.

● AT IMOSPHERICOCE4NIC  CIRCULATION?

●  SEISMIC  AcrwlljES?

● IMANTLE CONVECTION?

● CORE -MANILF  COUPLING?

● S OL A R  ACTlvITIES7
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SCIENTIFiC  SISNIFICAIAICE:

o TO IL! P130VE  UNDERSTANDING OF EARTH’s GLOBAL DYANAMICS

o lkPEFiENCE FOR EARIH’s INTERIOF{  STRUCTURES



LONG PERIOD LICNNILLE EQUATION

o Assmrw  rotation is small pwhrbaticm  from state d
Wliklri”n ro’k’thm  at rate Q. Keeping WTns to first
cmkx result:; in kmg period LhwiHe ecpiatkm
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* Yoder ef a/. [1981] model used to remove effect of all long period solid Earth tides

o Dickman [1 993]  model used to remove ocean tidal corrections to the Yoder et a/. [1 981 ~

ocean

:}

e? j&-Jj ~&KM series exmbhwc! using ~Kahan filter to form SPACE96
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E% C) USSINESQ MODELS

VYm’a:

Am(t) p“(t) <WD
/9c(t)  = ~“(f)  + A/2(f) =- ~“(t) +#(f) — = —

m(t) m(t)

superscript c (LJj denotes  Corfecieci  (umoweckd) pammete~ ~t),
Ap(tj k the correction app!h?d,  m(t) k tT)Ode]  mass at time f,
<m> is time-averaged model mass = m(t) + Am(t)
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CORRELATION
BETWEEN SPACE96  & {L .41J’i / OAM SERIES

AAM / OAM series

AAM wind
AAM ib

MICC)M current
MI(2OM height

AAM w+ib
MICOM C+h

AAM+MICOM

PMX

0=26
CL%?

PivlY

0=-13
0=31

().80

0.50
() ~)cl,8-%

CL23
C)=wi
0.69
0.37

0,76

BETWEEN SPACE96-AAM RE31DUAL & (3AM SERIES

OAM series PMX PMY CMF%X
MICOM current 0=45 OAI 0.42
MI(2OM height (lZss 0=44 0=47

BETWEEN SPACE96-OAM  RESIDUAL  & AAM SERIES

AAM series Fwlx FWrY CMPLX



?& VARIANCE EXPLAINED
(IF SPACE96  BY i.f.f” / (3AM SERIES

AM/l / OAM series

AAM wind
AAM ib

MI(XIM current
MICC)M height

AAM w+ib
MICOM C+h

AAM+MICOM

PM)( PMY

‘i 3

9=9

‘48,7
7,7

62.4

Cwmx

2,(3

14s8

44.8

9.5

OF SPACE96-AAM  RESIDUAL BY OAM SERIES

OAM series PMX PMY CMPLX

MICOM current “i$l=tl 14=8 ‘i 6=5
MKOM height ~~,:j 19.1 222

MKX3M c+h $J”j ,$j 7fj,~ 24.9

OF SFVMX$NXLAM RESIDUAL ‘BY .LAhl SET?ES

AAM series IPMX Fww CMPLX
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By making proper allowance for climate and mass drifts, angular momentum
variations produced by 2 substantially different OGCIVIS were shown to be very
similar

e Both current and mass terms agree

Comparisons with geodetic and atmospheric data show that the model-simuIated
OA.M series can significant] y improve closure of the Earth’s axial angular

● Results enhance confidence in robustness of model simulations

High-qU~]ity  geO&tic  measurements have the potential to serve as benchmarks for
validating and improving complex geophysical models

● Benefits to both geodetic studies and ocean/atmosphere modeling



ACKNOWLEDGMENTS

The work described in this poster paper was
performed at the Jet Propulsion Laboratory, California
Institute of Technology, under contract with the
National Aeronautics and Space Administration.


