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Abstract: Analysis of the Global Mean Sea Level (GMSL) and Global Average Earth Temperature (HadCRUT4) reveals presence of quasi-periodic components with periods of ~ 60, 20 and 10 years. 60 -year
component of temperature changes Is correlated with the secular changes In the Earth rotation velocity represented by length of the day (LOD) while GMSL is correlated with the amplitude of the Chandler
wobble (ChW) of the Earth’s pole. We speculate that Hiatus and deceleration of the Global Warming, observed in 2010, are related to the deceleration of the Earth rotation and Chandler wobble amplitude
decrease. The mechanism Is not yet explained, but it may involve Atlantic Multidecadal Oscillation (AMO), responsible for 60-year changes in temperature, North Atlantic Oscillation (NAO), which forces
AMO, brings wet and cold summer to Northern Europe and drafts to Mediterranean (2017 yr), EI Nino (ENSO), and, possibly, astronomical factors, such as 18.6-year cycle of the Moon orbital nodes regression.

Global Mean Sea Level

~60-year component

. Sea Level

Temperature (HadCRUT4)

) (Church and White) -
Global Earth Temperature g |
0.6 - HadCRUT4
. HadCRUTS3 _
04 —---- parabolic trends Hiatus | e
HadSST (only sea surface) Y 5
N , ln | Al | |'|Elli-. Illr:lﬁ"'-.-" fl - \ # | Il Ez :
0.4 _ ~‘ JI.'FI" “ g i'l' gy !llu'll II".II ||""‘|" - rllf'l |'|-'ﬁ"‘ll J‘ E_E I
| -1‘__4' a
0.8 T 1 T [ T [ T T T [ T T T T - I . : : : |
1860 1880 1900 1920 1940 1960 1980 2000 '\, O\ ni M LA - f,fﬁ
year L N VA AVA L VAVAN AT AT AWAVZSN
Global Mean Sea Level R IRV i SAUDRY AV S
190 = Church and White (2011) reconstruction Y v '
| Jevrejeva and Moore (2008) recostruction | - | : | 5 ,

00— ____. parabolic trends

year

Common oscillations in temperature and sea level
HadCRUT4+Church&White

Chandler wobble and its excitation for two different filter widths
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Multichannel Singular Spectrum Analysis (I\/ISSA) Wlth lag parameter L=22 years

50 : @ 13’535 ﬁ filter . ﬁ fltar years
N ' ' ] - half-width — half-width Chandler wobble
= - A Temperature anomaly, LOD, J,, and magnetic dipole Chandler wobble envelope )30,8 . 1130 yr1 08 — 180 yr- 1 amplitude is
0 — i LOD reconstruction : 608,::‘;3(1)8;:;1?:\:; :;omaly | 06 — changing because
| " 250 ] == == Chandler wobble envelope It correlates N Stz (1ol
-90 — 2 {i . with SL 04 — accelerates it, then
_ & 4 . B brakes
100 — & = -
L L L B = N E ’ C Tl
1880 1900 1920 1940 1960 1980 2000 e R N = 0 % 06 0.8 1 1.2 0.81 0.84 0.87 09 ({n“
year = o VWA iy -§ - s year- year-! ,
P S % . N y B i -2 on : :
3 ‘ i d o 10 E-1 :% " Chandler wobble amplitude NLSM fit
0.4 - [}HH{ ' ’, " — 4 § 2 -4 Period, |Amplitude, |Phase
imor.o 1 0.5 —|- - A\~ defrended and inverteditemperature 20 1 years |mas (1880) There are many
g ] } 60-year component of temperature changes corr=0.78+0.03 -6 ~80-year 83.44 |42.6 40.8° arguments collected
0.0 - O 4 | | | | | | | | | | | , | : 0 —| T I T I T I T I T [ T I T ] component In favor that climate
i 1860 1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000 2020 ~40-year 42 0 54.6 101.5° changes and Earth
y . “‘3 Y Time (year) component rotation are interrelated
0.4 - In this work N SL-T cross-spectrum mean 134.8
\ we study natural ra v Earth rotates slower emperat - :
b : . Ly emperature - sea leve ase dela i ) . . . -
I ... w0, oo~ ‘* __ Wheget;@ggefzt“fe 016,  crossspectrum 61; ¥ e Conclusion: Climate change and Earth rotation seems to be interrelated. Besides Global Warming
Qe 120N 1NN 19700 1040 1960 19R0 2000 2020 2030 - : : -year - i} ] i} . i
Trend (1) of temperature anomaly (2) and its prediction (3) {f."*?fﬁ ¢ +»\ -0 trends there are quasi-periodic components of 60, 20, 10-year periods In temperature and sea
: . M 0.12 — - | - i i
eference: made by Lyubushin and Klyashtorin [2]. “:A;\;{ I -0 level. 60-year component of Earth rotation rate (inverted LOD) matches temperature changes.
1] Zotov L., Blzouard C Shum CK Ap035|ble interrelation between Earth 0.08 - . -0 2 Amplitude modulation of the Chandler wobble includes ~40 and ~80-year components, the latter
\Vol. 7, Iss. 3, 2016, p. 216-222, KeAi, China. | \ 0 be produced by the changes of circulation in the ocean and atmosphere (AMO, NAO) or by
[2] A. Lyubushin and L. Klyashtorin Short term global DT prediction using (60- ... a0 €Xternal factor, for example moon orbital nodes regression (18.6 yr).
S P R EL P PRSP
10 100 1000

70)-years periodicity, Energy & Environment, Vol. 23 No. 1, p.75-85, 2012 1

period, years

1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020

year

Acknowledgements: the work is supported by Paris observatory, NRU HSE, and RFBR grant No 16-05-00753.



