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The Earth has tilted on its axis differently over the
last few decades due to melting ice caps
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NASA's asteroid-bound NEAR spacecraft took this mosaic image of Earth in January 1998. NEAR Spacecraft
Team/JHUAPL/NASA
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Earth's axis — the invisible line around which it spins — is
bookended by the north and south poles.

The axis tilts, and thus the pole shift, depending on how weight is
distributed across Earth's surface.

Melting glaciers have changed that distribution enough to knock
Earth off its axis, research showed.
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Since 1980, Earth's north and south poles have drifted about 13 feet.

The poles are where the planet's surface intersects with its axis of

rotation — the invisible line running through the center of Earth's

mass, which it spins around. But their geographic locations aren't
Jump to As the Earth's axis moves, so do the poles.

Main content iy published in March 2021 found that Earth's axis started

2earCh ag drastically in 1995, speeding the movement of the poles
ccount

hanging its direction. The culprit behind that shift, the
researchers found, was melting glaciers.
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Melting ice changes how Earth's weight is
distributed

"The trend is mostly driven by the sustained mass change that is
happening in the Greenland ice sheet and many glaciers around the
globe," said Surendra Adhikari, an Earth scientist of NASA's Jet
Propulsion Laboratory.

Advertisement

Adhikari spoke to Insider about the phenomenon and was not
involved in the study.

If you average out thousands of years of observation the Earth's axis
points in a single direction — toward the North Star, also known as
Polaris. But astronomers quickly realized that wasn't always the
case. Sometimes, the axis would point at another star, wobble
around, then come back to the North Star.

Scientists figured out that Earth's poles can wobble, Adhikari said,
even as its angle in relation to the sun stayed consistent. This can
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The Earth wobbles around its axis

The Earth is not a static ball. Its molten core can shift, ebb and flow.
Its crust can squish and expand, depending on what's laying on top
of it.
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Imagine that the Earth is like a spinning top: If the top's weight is
evenly distributed, it should whirl perfectly, without any wobbling
to one side or another. But if some of the weight were to shift to one

side or the other, that would change the top's center of mass and
Jump to f rotation, leading it to lean toward the heavier side as it spins.
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Chunks of ice float in meltwater pools on top of the Helheim Glacier near Tasiilaq, Greenland.
Reuters

Sometimes, changes in the distribution of molten rock in Earth's
outer core can alter how the planet's mass is distributed. The way
water is distributed on Earth's surface also plays a big role.

So when climate change caused a huge melt of glaciers in the
planet's polar regions and that water joined the ocean, the weight of
that water got spread across a different area.
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Jump to

The trend started around 1995. Before the mid-1990s, satellite data
showed that the poles were moving slowly south.

But then they turned left and started shifting to the east at an
accelerated rate, moving by about one-tenth of an inch per year.
The poles' average drift speed between 1995 and 2020 was 17 times
faster than that from 1981 to 1995, the researchers found.

The poles shifted quickly as ice started
melting faster due to climate change

That acceleration aligns with accelerated melting around the north
and south poles, which has been driven by the planet's rising
surface and ocean temperatures.

Advertisement

Greenland has lost more than 4.2 trillion tons of ice since 1992,
which has raised global sea levels by 0.4 inches. The rate of that
melt increased sevenfold, from 36 billion tons per year in the 1990s
to 280 billion tons per year in the past decade. Antarctica's glacial
~~lting js also speeding up.

Main content ' 1980s, Antarctica lost 40 billion tons of ice annually. In the
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lecade, that number jumped to an average of 252 billion tons
ar.
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A small iceberg in a fjord in southern Greenland. Education Images/Universal Images Group via
Getty Images

The study suggested that changes in how much fresh water is
stored underground affect polar drift, too. Once humans pump that
groundwater to the surface for use as drinking water or for
agriculture, it eventually flows into rivers and oceans,
redistributing that water weight to Earth's surface.

Nearly 20 trillion tons of groundwater have been pumped out of the
Earth since the 1950s, The Guardian reported.
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Local weather can also have a (small) effect
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A map show how weather distribution around the globe can influence the earth's spin axis.
NASA-JPL/Caltech.

The spin axis of the Earth doesn't move steadily in one direction.

Within a year it might also wiggle back and forth.

These wiggles are influenced by a combination of "everything that's
happening on the planet" over decades, Adhikari said. That makes
it difficult to tell exactly what has caused a big shift in the axis.

In a 2016 study, Adhikari and his colleagues were able to trace back

an "interannual” wiggle to extreme rain and droughts. Extremely
waterlogged soil is very heavy, whereas an extreme drought can
suddenly make the soil very light. That's enough to knock the Earth
off its axis — slightly.

"This year as we speak in California we have been having,
fortunately, a lot of rain, which is a good thing because we had a
super drought for the past many years," Adhikari said in the
interview in March 2023.

Advertisement

Main content

Search
Account


https://www.businessinsider.com/earth-tipped-over-84-million-years-ago-study-2021-6
https://scienceadvances.altmetric.com/details/6563765

"If you generalize this idea globally, depending upon the pattern of
the water mass distribution, we could see its impact on the
rotation," said Adhikari.

Our days might be a tiny bit longer
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of Earth taken by NASA's Earth Polychromatic Imaging Camera. Reuters/NASA


https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CQb-5KqFVZYtCwK_i3g_az4P4AbDMhKB0_9abpocSr4XpqN4OEAEg__D4IWClgICApAGgAaHAmPEoyAEJ4AIAqAMByAPLBKoEmANP0ODfOixp7s8F59ln8c0R1ntjOhGjoIUl_m33h_lrVzZRauAAb6djaJPPBoXYBq0tHTzlNULzn2UMD88yRoTVAKCOLMLGnLT_-ujgHVXW6yWnAQiqh9aj7HmxukcRhoh8aqQAOo_SXSao2--X3ZP4IUGt1WZo8A-TC_eEHVURUz1OSs7i00KVAoCyfk_VgTPwAf98QGrWfN3PF5PkCvD-kZxhBMTJTQsawuXz_IBveRalnZbvX99XtWvGX5nsEBpi7ItLeQnmucvcisk-7tv3lzdfMcDDjnixGspvivjBrWlXzMFOIY9oQU5mUztrOPSYiUvDh-X8lDTqMREHenGYd9XuD-svh_NZHcMPE51e1qGL58YRpS3A2lTuEbBiZgtQ5xjSUoutOoPKrfZ2G_UDxTMSVeWHeW-AF7m6vrqtB5m5G_koa-r_npd19nDcyPEaFCbzkYZROeAWK9cIREASIuWP4PRPG9D_au6-oV6cHZO63w_FWl2xmdb-4UVh7YtTQbwYMM_O7a3_Ip1ScfOT3_EVmgawkbzABP_108XABOAEAYgFv5zVrU36BQYIJRABGACgBi6AB57kuZ4EqAfZtrECqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpr4bqAeaBqgH89EbqAeW2BuoB6qbsQKoB4OtsQKoB_-esQKoB9-fsQKoB8qpsQKoB-ulsQLYBwDACAHSCBYIgOGAYBABGB0yAssCOgKAQEi9_cE6gAoDkAsDmAsByAsBgAwBogwQKg4KDOS0sQLutbECtbixAtoMEQoLEJCDp_q0udC11QESAgEDqg0CQVXIDQHiDRMI9Zer093HggMVwJfYBR3a5wAf2BML0BUB-BYBgBcB&ae=1&ase=2&gclid=EAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASABEgKsUvD_BwE&num=1&cid=CAQSOwDICaaNUiE_mwJpyvLUs2RltCLqjqWLCUervjiolXRDUUGyocP1tkXuGz6YgMWeYI3U443bfink9Yd0GAE&sig=AOD64_27QwQx21HN2y3yhag_vmj_dwuiPw&client=ca-pub-1037373295371110&nb=19&adurl=https://www.temu.com/au/moon_subject/un3.html%3F_bg_fs%3D1%26subj%3Ddpa-un-dal%26_p_jump_id%3D644%26_x_vst_scene%3Dadg%26goods_id%3D601099515919560%26sku_id%3D17592211126632%26adg_ctx%3Da-03e33bd0~c-b9f1e9be%26_x_ads_sub_channel%3Dfeed%26_p_rfs%3D1%26_x_ns_prz_type%3D-1%26locale_override%3D12~en~AUD%26_x_ns_sku_id%3D17592211126632%26_x_ads_channel%3Dgoogle%26_x_gmc_account%3D710696708%26_x_login_type%3DGoogle%26_x_bg_adid%3Dgd1972371-1%26topic_classify%3D113%26_x_ads_account%3D2192628666%26_x_ads_set%3D20765298239%26_x_ads_id%3D154764901119%26_x_ads_creative_id%3D680406624860%26_x_ns_source%3Dd%26_x_ns_gclid%3DEAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASABEgKsUvD_BwE%26_x_ns_placement%3Dwww.businessinsider.com%26_x_ns_match_type%3D%26_x_ns_ad_position%3D%26_x_ns_product_id%3D%26_x_ns_target%3D%26_x_ns_devicemodel%3D%26_x_ns_wbraid%3D%7Bwbraid%7D%26_x_ns_gbraid%3D%7Bgbraid%7D%26_x_ns_targetid%3D%26gclid%3DEAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASABEgKsUvD_BwE
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CQb-5KqFVZYtCwK_i3g_az4P4AbDMhKB0_9abpocSr4XpqN4OEAEg__D4IWClgICApAGgAaHAmPEoyAEJ4AIAqAMByAPLBKoEmANP0ODfOixp7s8F59ln8c0R1ntjOhGjoIUl_m33h_lrVzZRauAAb6djaJPPBoXYBq0tHTzlNULzn2UMD88yRoTVAKCOLMLGnLT_-ujgHVXW6yWnAQiqh9aj7HmxukcRhoh8aqQAOo_SXSao2--X3ZP4IUGt1WZo8A-TC_eEHVURUz1OSs7i00KVAoCyfk_VgTPwAf98QGrWfN3PF5PkCvD-kZxhBMTJTQsawuXz_IBveRalnZbvX99XtWvGX5nsEBpi7ItLeQnmucvcisk-7tv3lzdfMcDDjnixGspvivjBrWlXzMFOIY9oQU5mUztrOPSYiUvDh-X8lDTqMREHenGYd9XuD-svh_NZHcMPE51e1qGL58YRpS3A2lTuEbBiZgtQ5xjSUoutOoPKrfZ2G_UDxTMSVeWHeW-AF7m6vrqtB5m5G_koa-r_npd19nDcyPEaFCbzkYZROeAWK9cIREASIuWP4PRPG9D_au6-oV6cHZO63w_FWl2xmdb-4UVh7YtTQbwYMM_O7a3_Ip1ScfOT3_EVmgawkbzABP_108XABOAEAYgFv5zVrU36BQYIJRABGACgBi6AB57kuZ4EqAfZtrECqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpr4bqAeaBqgH89EbqAeW2BuoB6qbsQKoB4OtsQKoB_-esQKoB9-fsQKoB8qpsQKoB-ulsQLYBwDACAHSCBYIgOGAYBABGB0yAssCOgKAQEi9_cE6gAoDkAsDmAsByAsBgAwBogwQKg4KDOS0sQLutbECtbixAtoMEQoLEJCDp_q0udC11QESAgEDqg0CQVXIDQHiDRMI9Zer093HggMVwJfYBR3a5wAf2BML0BUB-BYBgBcB&ae=1&ase=2&gclid=EAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASABEgKsUvD_BwE&num=1&cid=CAQSOwDICaaNUiE_mwJpyvLUs2RltCLqjqWLCUervjiolXRDUUGyocP1tkXuGz6YgMWeYI3U443bfink9Yd0GAE&sig=AOD64_27QwQx21HN2y3yhag_vmj_dwuiPw&client=ca-pub-1037373295371110&nb=9&adurl=https://www.temu.com/au/moon_subject/un3.html%3F_bg_fs%3D1%26subj%3Ddpa-un-dal%26_p_jump_id%3D644%26_x_vst_scene%3Dadg%26goods_id%3D601099515919560%26sku_id%3D17592211126632%26adg_ctx%3Da-03e33bd0~c-b9f1e9be%26_x_ads_sub_channel%3Dfeed%26_p_rfs%3D1%26_x_ns_prz_type%3D-1%26locale_override%3D12~en~AUD%26_x_ns_sku_id%3D17592211126632%26_x_ads_channel%3Dgoogle%26_x_gmc_account%3D710696708%26_x_login_type%3DGoogle%26_x_bg_adid%3Dgd1972371-1%26topic_classify%3D113%26_x_ads_account%3D2192628666%26_x_ads_set%3D20765298239%26_x_ads_id%3D154764901119%26_x_ads_creative_id%3D680406624860%26_x_ns_source%3Dd%26_x_ns_gclid%3DEAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASABEgKsUvD_BwE%26_x_ns_placement%3Dwww.businessinsider.com%26_x_ns_match_type%3D%26_x_ns_ad_position%3D%26_x_ns_product_id%3D%26_x_ns_target%3D%26_x_ns_devicemodel%3D%26_x_ns_wbraid%3D%7Bwbraid%7D%26_x_ns_gbraid%3D%7Bgbraid%7D%26_x_ns_targetid%3D%26gclid%3DEAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASABEgKsUvD_BwE
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CeLsQKqFVZYtCwK_i3g_az4P4AbDMhKB0_9abpocSr4XpqN4OEAEg__D4IWClgICApAGgAaHAmPEoyAEJ4AIAqAMByAPLBKoEmANP0ODfOixp7s8F59ln8c0R1ntjOhGjoIUl_m33h_lrVzZRauAAb6djaJPPBoXYBq0tHTzlNULzn2UMD88yRoTVAKCOLMLGnLT_-ujgHVXW6yWnAQiqh9aj7HmxukcRhoh8aqQAOo_SXSao2--X3ZP4IUGt1WZo8A-TC_eEHVURUz1OSs7i00KVAoCyfk_VgTPwAf98QGrWfN3PF5PkCvD-kZxhBMTJTQsawuXz_IBveRalnZbvX99XtWvGX5nsEBpi7ItLeQnmucvcisk-7tv3lzdfMcDDjnixGspvivjBrWlXzMFOIY9oQU5mUztrOPSYiUvDh-X8lDTqMREHenGYd9XuD-svh_NZHcMPE51e1qGL58YRpS3A2lTuEbBiZgtQ5xjSUoutOoPKrfZ2G_UDxTMSVeWHeW-AF7m6vrqtB5m5G_koa-r_npd19nDcyPEaFCbzkYZROeAWK9cIREASIuWP4PRPG9D_au6-oV6cHZO63w_FWl2xmdb-4UVh7YtTQbwYMM_O7a3_Ip1ScfOT3_EVmgawkbzABP_108XABOAEAYgFv5zVrU36BQYIJRABGAGgBi6AB57kuZ4EqAfZtrECqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpr4bqAeaBqgH89EbqAeW2BuoB6qbsQKoB4OtsQKoB_-esQKoB9-fsQKoB8qpsQKoB-ulsQLYBwDACALSCBYIgOGAYBABGB0yAssCOgKAQEi9_cE6gAoDkAsDmAsByAsBgAwBogwQKg4KDOS0sQLutbECtbixAtoMEQoLEJCDp_q0udC11QESAgEDqg0CQVXIDQHiDRMI9Zer093HggMVwJfYBR3a5wAf2BML0BUB-BYBgBcB&ae=1&ase=2&gclid=EAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASACEgKdqPD_BwE&num=1&cid=CAQSOwDICaaNUiE_mwJpyvLUs2RltCLqjqWLCUervjiolXRDUUGyocP1tkXuGz6YgMWeYI3U443bfink9Yd0GAE&sig=AOD64_2U7EbFo_hBRVTVmxOe_OPxbeHw_A&client=ca-pub-1037373295371110&nb=9&adurl=https://www.temu.com/au/moon_subject/un3.html%3F_bg_fs%3D1%26subj%3Ddpa-un-dal%26_p_jump_id%3D644%26_x_vst_scene%3Dadg%26goods_id%3D601099519085325%26sku_id%3D17592227120612%26adg_ctx%3Da-57ef9ada~c-e8ffe2bc%26_x_ads_sub_channel%3Dfeed%26_p_rfs%3D1%26_x_ns_prz_type%3D-1%26locale_override%3D12~en~AUD%26_x_ns_sku_id%3D17592227120612%26_x_ads_channel%3Dgoogle%26_x_gmc_account%3D710696708%26_x_login_type%3DGoogle%26_x_bg_adid%3Dgd1972371-1%26topic_classify%3D113%26_x_ads_account%3D2192628666%26_x_ads_set%3D20765298239%26_x_ads_id%3D154764901119%26_x_ads_creative_id%3D680406624860%26_x_ns_source%3Dd%26_x_ns_gclid%3DEAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASACEgKdqPD_BwE%26_x_ns_placement%3Dwww.businessinsider.com%26_x_ns_match_type%3D%26_x_ns_ad_position%3D%26_x_ns_product_id%3D%26_x_ns_target%3D%26_x_ns_devicemodel%3D%26_x_ns_wbraid%3D%7Bwbraid%7D%26_x_ns_gbraid%3D%7Bgbraid%7D%26_x_ns_targetid%3D%26gclid%3DEAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASACEgKdqPD_BwE
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CTEHQKqFVZYtCwK_i3g_az4P4AbDMhKB0_9abpocSr4XpqN4OEAEg__D4IWClgICApAGgAaHAmPEoyAEJ4AIAqAMByAPLBKoEmANP0ODfOixp7s8F59ln8c0R1ntjOhGjoIUl_m33h_lrVzZRauAAb6djaJPPBoXYBq0tHTzlNULzn2UMD88yRoTVAKCOLMLGnLT_-ujgHVXW6yWnAQiqh9aj7HmxukcRhoh8aqQAOo_SXSao2--X3ZP4IUGt1WZo8A-TC_eEHVURUz1OSs7i00KVAoCyfk_VgTPwAf98QGrWfN3PF5PkCvD-kZxhBMTJTQsawuXz_IBveRalnZbvX99XtWvGX5nsEBpi7ItLeQnmucvcisk-7tv3lzdfMcDDjnixGspvivjBrWlXzMFOIY9oQU5mUztrOPSYiUvDh-X8lDTqMREHenGYd9XuD-svh_NZHcMPE51e1qGL58YRpS3A2lTuEbBiZgtQ5xjSUoutOoPKrfZ2G_UDxTMSVeWHeW-AF7m6vrqtB5m5G_koa-r_npd19nDcyPEaFCbzkYZROeAWK9cIREASIuWP4PRPG9D_au6-oV6cHZO63w_FWl2xmdb-4UVh7YtTQbwYMM_O7a3_Ip1ScfOT3_EVmgawkbzABP_108XABOAEAYgFv5zVrU36BQYIJRABGAKgBi6AB57kuZ4EqAfZtrECqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpr4bqAeaBqgH89EbqAeW2BuoB6qbsQKoB4OtsQKoB_-esQKoB9-fsQKoB8qpsQKoB-ulsQLYBwDACAPSCBYIgOGAYBABGB0yAssCOgKAQEi9_cE6gAoDkAsDmAsByAsBgAwBogwQKg4KDOS0sQLutbECtbixAtoMEQoLEJCDp_q0udC11QESAgEDqg0CQVXIDQHiDRMI9Zer093HggMVwJfYBR3a5wAf2BML0BUB-BYBgBcB&ae=1&ase=2&gclid=EAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASADEgLKZPD_BwE&num=1&cid=CAQSOwDICaaNUiE_mwJpyvLUs2RltCLqjqWLCUervjiolXRDUUGyocP1tkXuGz6YgMWeYI3U443bfink9Yd0GAE&sig=AOD64_1BoD9cIJfDUPmPwzODfiIh0dJFew&client=ca-pub-1037373295371110&nb=9&adurl=https://www.temu.com/au/moon_subject/un3.html%3F_bg_fs%3D1%26subj%3Ddpa-un-dal%26_p_jump_id%3D644%26_x_vst_scene%3Dadg%26goods_id%3D601099514231906%26sku_id%3D17592201752501%26adg_ctx%3Da-8ab91715~c-e71d3da2%26_x_ads_sub_channel%3Dfeed%26_p_rfs%3D1%26_x_ns_prz_type%3D-1%26locale_override%3D12~en~AUD%26_x_ns_sku_id%3D17592201752501%26_x_ads_channel%3Dgoogle%26_x_gmc_account%3D710696708%26_x_login_type%3DGoogle%26_x_bg_adid%3Dgd1972371-1%26topic_classify%3D113%26_x_ads_account%3D2192628666%26_x_ads_set%3D20765298239%26_x_ads_id%3D154764901119%26_x_ads_creative_id%3D680406624860%26_x_ns_source%3Dd%26_x_ns_gclid%3DEAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASADEgLKZPD_BwE%26_x_ns_placement%3Dwww.businessinsider.com%26_x_ns_match_type%3D%26_x_ns_ad_position%3D%26_x_ns_product_id%3D%26_x_ns_target%3D%26_x_ns_devicemodel%3D%26_x_ns_wbraid%3D%7Bwbraid%7D%26_x_ns_gbraid%3D%7Bgbraid%7D%26_x_ns_targetid%3D%26gclid%3DEAIaIQobChMIi_-s093HggMVwJfYBR3a5wAfEAEYASADEgLKZPD_BwE

Earth's axis of rotation isn't straight up and down like the axes of
Mercury or Jupiter, but tilted at an angle of 23.5 degrees. That's why
the northern and southern hemispheres get varying amounts of
sunlight at different times of the year, which is why we have
seasons.

The recent change to Earth's axis won't affect our everyday lives,
but it could slightly tweak the length of our days.

Earth takes just under 24 hours to complete one rotation. But the
movement of its axis, and therefore its poles, could add
milliseconds to that spin time, making our days a tiny bit longer.

Advertisement

Still, Adhikari warns that there's no reason to panic.

"The magnitude of the spin axis change here is really, really small,"
he said.

"In principle, it does impact the way how the planet gives solar
insulation and stuff like that. But let's be clear that this would be a

iny, tiny effect," he said.
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