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Q1: Initial resultsof detectingthe temporalvariation:
SG/VLBI(Cuiet al., 2014):

Furtherquestions:
ŵ Thedifferencein the variationdeterminedwith SGand VLBI?
Ŷ Tocorrectthe atmospheric/oceaniceffect in VLBIobservations;
ŷ Thevariationobservedfrom GlobalSGstation isdifferent, why?;

1990 1995 2000 2005 2010
428

429

430

431

432

Time (Year)

P
e

ri
o

d
 (

S
D

)

 

 
LSQ-Sun-synchr

Bayesian-Sun-synchr

1990 1995 2000 2005 2010

410

420

430

440

P
e

ri
o

d
 (

S
D

)

 

 
Bayesian

LSQ

1.09

1.1

1.11

Time (year)

 

 
d(Y1)/d(O1)

   Polynomial fitting

Motivation̔

1. Is there a temporal variation in FCN period? 



Q2: Mechanism: GMJ̙

Motivation̔

Vondrak 2017Е

1. Is there a temporal variation in FCN period? 

2. What is the Mechanism? Geomagnetic jerks (GMJ)?



Q2: FCNAmplitude/phase?=Excitationfrom:

Motivation̔

Correlationwith GMJ: Director indirect relation?

geophysical fluids

CMB-coupling (inertia, EM, Vis, Topo)+other sources?+ FCN period change

Re-setting initial value
At GMJ epoch

!Method problem: 
Re-setting initial value

At any epoch will improve 
the results;? ? ?

Period: CMB-coupling (inertia, EM, Vis, Topo)

1. Is there a temporal variation in FCN period? 

2. What is the Mechanism? Geomagnetic jerks (GMJ)?



1. Is there a temporal variation in FCN period? 



Test with synthetic data (mainly diurnal waves)
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Correlation of K1&ɣ1 and period of FCN

Å The correlation of FCN T and

amplitudefactor of ɣ1 is up to -

0.98; however,ɣ1 didnôtreflect

thetruesignalwell, butK1 did;

Å In this case,this high correlation

leadto largediscrepancyof FCN

parameterdetermination.

É This explains̔ Q1~1. The difference in the FCN period variation determined

with SGand VLBI˻

2-SD sinusoidal variation



Q1~2. How to correct the atmospheric/oceanic effect in VLBI

É Calculatetheexcitationwith time series(Unknowinginitial valueéé).

É Build modelfor AMF andestimatetheamplitude/phasein -365.26; (Koot etal, 2011)

É Extractthesignalin retrogradeannualband(-365.26);

Atmospheric AMF Oceanic AMF

É Normal timeïfrequencytransform(NTFT) proposedby Liu and Hsu (2009, 2012) is

designedfor unbiasedmeasurementof the instantaneous frequency, phase and

amplitude of a time series.



FCN period ïVLBI Corrected with A/O excitation;

Edge effect

Atmospheric & Oceanic Effect to nutation (-365.26)



FCN Period variation-VLBI

(AAM+OAM)¦2

Around
3 or 4
sidereal days
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Relationship between the variation of amplitude 
factor and the FCN period variation

Q1~3. The variation observed from Global SG station

Precision Level  of tidal parameters:
Red dash-dot line: The standard deviation of amplitude factor for diurnal waves 
(Q1~2¦10-4, O1~4¦10-5, P1~9¦10-5, K1~3¦10-5Σ ˕мϤп¦10-3Σ ˒мϤн¦10-3) 
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Sensitivity of K1 to FCN period variation

WaveK1: 4 SDvariationin FCNperiod.

ÅNeedtheSTD of tidal factorsof K1 is in theorderof 3~5¦10-5.

Å If the STD becomeslarger such as 7¦10-5 and 10¦10-5, the fitted results

graduallydeviateandleadto somefalsetrend.
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Precision level of different observations

Tidal analysis (Eterna/3 years window)
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Questions:

ŵ Thestationswith bestK1 std level ~Europestations;

Ŷ Possibleexplanationof variation in tidal factors:

V instrument calibration, 
Vpre-processing problem, 
Vnumerical artefacts due to insufficient frequency, 
VTemporal variation of Atmospheric loading effect,
V temporal variation of Ocean loading effect, 
VŜŀǊǘƘΩǎ ǎǘǊǳŎǘǳǊŜ ƻǊ ƎŜƻŘȅƴŀƳƛŎ ǇǊƻŎŜǎǎŜǎ

(Meurerset al., 2016). 



Positiveside:
1. K1 and 1̞;
2. Agreementwith VLBIresultsat sametime span:



2. What is the Mechanism? Geomagnetic jerks ?



FCN & Geomagnetic jerks

GMJ̔ 1991/92̆ 1997̆ 1999̆ 2003̆ 2007̆ 2011̆ 2014



Å Satellitedata(Champ2000~2010)

havemadeit possibleto calculate

the global secularacceleration(S

A) of thefield, i.e., its second-ord

er derivative,andto relatejerkso

bservedat fixed locationsat theE

arthôssurfacewith largeSA pulse

s at thecoresurfacein 2006and2

009, +2012.5̕

Å As pointedout in Chulliat et al. [2

010], geomagneticjerksoccurat t

hebeginningor endof SA pulses.


