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A snapshot recap from the SCAR Lecture at ATCM XL

The Paris Agreement aims to keep global warming
well below 2°C - “the safe guardrail for dangerous
climate change” identified by the Intergovernmental
Panel on Climate Change (IPCC).

The Parties agreed to “pursue efforts to” limit
temperature increase to 1.5°C.

The Paris Climate Agreement went into effect in
November 2016.



A snapshot recap from the SCAR Lecture at ATCM XL

Business as usual

Ambition



Developments since ATCM XL
IPCC Special Report on Global Warming of 1.5°C

https://www.ipcc.ch/sr15/




Developments since ATCM XL
What are global emissions?

2018: 33.1 Gt CO,

Table 1.5 = World energy-related CO, emissions by fuel and scenario (Mf)

New Policies Current Policies LTI 2
Development
2025 2040 2025 2040
Coal 8951 14448 14284 14170 15207 17930 11335 3 855
il 9620 11339 11862 11980 12303 13984 10 657 6 836
Gas 4551 6794 7757 9731 7945 10561 7 543 6 906
Total CO, 23123 32580 33902 35881 35454 42475 29535 17 647
Note: Mt = million tonnes.
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Developments since ATCM XL — Implications




Developments since ATCM XL — Implications




Developments since ATCM XL — Implications

“We find that since AR5, expert uncertainty has grown,

14

in particular because of uncertain ice dynamics effects.

“Our findings support the use of scenarios of 21st
century global total Sea Level Rise exceeding 2 m for
planning purposes.”



Developments since ATCM XL — Approaches

Sustained and coordinated research efforts

Examples
e Thwaites Glacier and Totten Glacier
Programs

* International Ocean Discovery Program —
Antarctic

* SCAR’s Proposed Antarctic Ice Sheet
Dynamics and Global Sea Level Scientific
Research Program



Developments since ATCM XL — Approaches

Enhanced communication of the implications to
global decision-makers — joint action
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Developments since ATCM XL — Impacts

Global Assessment Report on Biodiversity and Ecosystem Services

The only mention of Antarctica and/or the Southern Ocean (summary)
Ocean mining, while relatively small, has expanded since

1981 to ~ 6,500 offshore oil and gas installation worldwide

in 53 countries (60% in the Gulf of Mexico by 2003) and

likely will expand into the Arctic and Antarctic regions as

the ice melts {2.1.11}.

Little discussion here
either




Are Antarctic and Southern Ocean Environments
Neither Diverse nor Globally Important?



Southern Ocean Living Environments
Diverse, Spatially Structured

Benthic ecoregions Pelagic ecoregions



Southern Ocean Living Environments

a Species richness
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Southern Ocean Living Environments
A Cradle of Diversity/An Engine for Variety

2,274 0.21




Southern Ocean Living Environments
A Cradle of Diversity/An Engine for Variety

How fast do new species arise

How fast do species move elsewhere



Southern Ocean Living Environments
Protecting Them

Image to follow




Southern Ocean Living Environments
Protecting Them

SCAR: Retrospective Analysis of Antarctic Tracking Data

Hindell et al., in revision



Southern Ocean Living Environments
Do We Have Evidence for Change?




Southern Ocean Living Environments
Challenges and Change

* Changes in abundance
challenges to ecosystem management

* Winners and losers from change
unknown ecosystem modification

* Lowest capacities to tolerate warming
extinction



Antarctic Living Environments
On Land



Antarctic Living Environments
Diverse in Unusual Ways



Antarctic Living Environments
Diverse in Unusual Ways

www.eurekalert.org



Antarctic Living Environments
Diverse in Unusual Ways

www.eurekalert.org



Antarctic Living Environments
Already Changing

Drought-tolerant mosses replacing moisture-dependent ones in East Antarctica



Antarctic Living Environments
Already Changing West and East

Biological rates have increased hugely



Antarctic Living Environments
Already Changing in the Dry Valleys



Antarctic Living Environments
Non-Native Species Increasing Too

IP 120

EN G Report of the 2018/2019 summer

campaign of the joint monitoring
programme of non-native flies in King
George Island / Isla 25 de Mayo




Antarctic Living Environments
Non-Native Species: Expect More Change

Globally worst invasives

Cold climate invasives



Antarctic Living Environments
Ice-Free Areas Expand



Antarctic Living Environments
Non-Native Species: Ice-Free Areas Expand Ranges

Duffy & Lee 2019 Biol Conserv.



Antarctic Living Environments
Climate Change Impacts are Profound

Images to follow



Antarctic Living Environments

JUCN Red List Index Antarctic Bird Species

Red List Index
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Antarctic Living Environments
Challenges and Change

* Rapidly changing species and ecosystems
challenges to ecosystem and ASPA management

* Growing invasive non-native species numbers and
impacts

abundance decline, ecosystem change

* Changing intrinsic properties of Antarctica’s
ecosystems

compromised scientific values



Antarctic Environments
Global Significance



Antarctic Ice Sheets and Life Elsewhere
Cities > 1 M and Protected Areas Globally

Bamber et al. 2019 PNAS Cities > 1 Million people
Our findings support the use of scenarios
of 21st century global total Sea Level Rise
exceeding 2 m for planning purposes.

Protected
Areas

Chown & Duffy 2017 Nature Ecology & Evolution



To Conclude: What the Science Says

* Not reducing greenhouse gas emissions to zero by 2050
will mean widespread Antarctic transformation

* Antarctic and Southern Ocean environments contribute to
the maintenance of life globally in important and
unexpected ways

* The window for action is 13 to 32 years: success depends
on urgent global collaboration — the Paris Agreement is
critical



The Paris Agreement and
Antarctic Living Environments

Image to follow
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