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Class Schedule

Shaun Schlesinger and Ramankutty, Nafure, 1924
Ocean Dynamics | Chapters 2 & 4 of Climate Lecture 17 -
11/03 and Circulation and the Oceans AT 1T Instructor Centyetsl, 2012
Video AMOC Varigbility
11/08 OC%?.DS TO? n Chapters § & 6 of Glimate AT 18 Rachel
) ima E N and the Oceans Lecture 18
Climate Variability
11/10 Global Warming Chapters 7 of Climate and AT 19 Alisha
and the Ocean the Oceans Lecture 19
Tips on Writing a ) Ross
11/15 Good Paper Te Be Determined AT 20 Lecture 20
Chapters 1 & 2 of
Introduction to Climate and Ross
117 Ecosystems and Ecosystems and e Lecture 21
the Cryosphere Chapter 1 of The
Crysophere
Reading to be Natali
11/22 Cryosphere determined from The AT 22 atalia
Lecture 22
Cryosphere
Reading to be
determined from AT 22 Yixin
129 Ecosystems Climate and Lecture 23
Ecosystems
Student Each Presentation is 18 minutes, with 5 mins for discussion.
12/02 TBD. TB.D. Ne AT Presentations 2x 23 = 46 minutes
1and 2 Paperis due on the next class meeting after the discussion.
Student Each Presentation is 18 minutes, with 5 mins for discussion.
12/06 T.B.D. T.B.D. No AT Presentations 3x23 =70 minutes
3,4, &5 Paper is due on the next class meeting after the discussion.
Student Each Presentation is 18 minutes, with 5 mins for discussion.
12/08 T.B.D. TB.D. No AT Presentations 3x23 =70 minutes
6, 7&8 Paperis due on the next class meeting after the discussion.
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AMOC: Atlantic Meridional Overturning Circulation

MATURE - WOL 367 - 24 FEERUARY 1994

LETTERS TO NATURE

An oscillation in the global
climate system of
period 65-70 years

Michael E. Schlesinger & Navin Ramankutty

Pepartment of Atmospheric Sciences.
University of illingis at Urbana-Cnampaign,
105 Soutn Gregory Avenue, Urbana, lllinois 61801, USA

In addition to the well-known warming of ~0.5 “C since the middle
of the nineteenth century, global-mean surface temperature
records' ™ display substantial variability on timescales of a century
or less. Accurate prediction of future temperature change requires
an understanding of the camses of this variability; possibilities
inclode extermal factors, such as increasing greenhouse-gas
concentrations” ' and anthropogenic sulphate aerosols* ', and
internal factors, both predictable (such as El Nifio'') and unpre-
dictable (noise'*""), Here we apply singular spectrum analysis'® **
to four global-mean temperature records'™, and identify a tem-
perature oscillation with a period of 65-70 years. Singular spec-
trum analysis of the surface temperature records for 11
geographical regions shows that the 65-70-vear oscillation is the
statistical result of 50-88-year oscillations for the North Atlantic
Ocean and its boumding Northern Hemisphere comtinents. These
oscillations have obscured the greenhouse warming signal in the
MNorth Atlantic and North America, Comparison with previous
observations and model simulations suggests that the oscillation
arises from predictable internal variability of the ocean—atmus-
phere system.
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AMOC: Atlantic Meridional Overturning Circulation &
Volcanic Cooling

Monthly Temperature Anomaly (°C) _—
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where:

i denotes month

A, =32Wm2°C!

L4y = {1 -2,/3,) 1

GHG RF = RF due to all anthropogenic GHGs
LUC RF = RF due to Land Use Change

Aerosol RF = RF due to Tropospheric Aerosols
SOD = Stratospheric Optical Depth

TSI = Total Solar Irradiance

ENSO = El Nifio Southern Oscillation

AMOC = Atlantic Meridional Overturning Circulation
Qocean = Ocean heat export =

K(l + Y){ATMDL i ATOCEAN SURFACE .r'}

Canty et al., ACP, 2013: https://acp.copernicus.org/articles/13/3997/2013

Hope et al., Earth’s Future, 2020: https://www.essoar.org/doi/10.1002/essoar.10504179.1
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AMOC: Atlantic Meridional Overturning Circulation &
Volcanic Cooling

Mon’rhly Temperofure Anomuly (°C) /
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where:
i denotes month
A, =32Wm2°C!
L4y = {1-2:/A,)!
GHG RF = RF due to all anthropogenic GHGs
LUC RF = RF due to Land Use Change
Aerosol RF = RF due to Tropospheric Aerosols
SOD = Stratospheric Optical Depth
TSI = Total Solar Irradiance
ENSO = El Nifio Southern Oscillation
AMOE = Adlantie Meridional o o Ol

Qocean = Ocean heat export =
®(1+ V){ATwup i~ ATocean surrace i}

Canty et al., ACP, 2013: https://acp.copernicus.org/articles/13/3997/2013

Hope et al., Earth’s Future, 2020: https://www.essoar.org/doi/10.1002/essoar.10504179.1
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AMOC: Atlantic Meridional Overturning Circulation &
Volcanic Cooling
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Canty et al., ACP, 2013: https://acp.copernicus.org/articles/13/3997/2013
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AMOC: Atlantic Meridional Overturning Circulation:
Driver of Long-Term Variability ?!7?

Atlantic Overturning Circulation: Today

* Low-frequency ocean heat transport variability by AMOC
driven primarily driven by strong northwesterly winds off
eastern North America that initially cool and densify
Labrador Sea waters, increasing the sinking in that region.

Cﬁhlmﬁlgmmr . E . , o j
stotom y oo i » This increased sinking strengthens AMOC, which leads to

Niarth Atlantic Deep Water (5

an increased OHT.

« The strengthened AMOC and OHT carry more warm water
northwards into the Labrador Sea, causing a reduction in
sinking, and hence a weakening of AMOC and OHT.

Gulf Stream

https://pcc.uw.edu/blog/research/mechanisms-of-low-frequency-variability-in-north-atlantic-ocean-heat-transport-and-amoc/
Oldenburg et al., J. Climate, 2021: https://journals.ametsoc.org/view/journals/clim/34/12/JCLI-D-20-0614.1.xm|

See also: https://www.gfdl.noaa.gov/research highlight/a-simple-conceptual-model-for-the-self-sustained-multidecadal-amoc-variability/
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