
Methods and Data
Emergent constraint (EC)  on future AA based on 
current sea ice cl imatology in CMIP6 [5] in 
conjunction with satel l ite observat ions (OBS) [6] .

Motivation
●  Arct ic amplification (AA) is a robust feature of 
cl imate change, and is expected to continue in 
the 21 s t century [1,2] .

●  CMIP6 models project a large spread in the 
magnitude of future AA:

Results

Figure 3. Relationship between current-climate SIC and future AA and amplifying climate feedbacks: Relationship 
between a) SIC and AA, b) SIC and sea-ice albedo feedback (SIAF), c) SIC and lapse-rate feedback (LRF) and d) SIC 
and Planck response (PR’). Color coding by magnitude of AA. OBS - Mean observational estimate (2016–2022). Bars 
along the y-axis give the  95 % prediction ranges.

C O N TA C T

Ol i v i a  L i nke
Leipzig University, Stephanstr. 3, 04103 Leipzig

  +49 341 9732938   olivia.linke@uni-leipzig.de    0000-0002-5286-2185

Emergent constraint on 
future Arctic amplification

●  The magnitude of AA relates to the strength of 
long-term sea ice loss across cl imate models [3,4] .

Hypothesis: The current-cl imate sea ice 
amount sets the stage for cl imatological sea ice loss 
in the future, which mediates the magnitude of AA.

Ice-free Arctic 
by mid-century?

Presen ted  s tudy :  [ 1 ] ,  
CMIP6  h igh  em i s s i on  
scenar io  (ES)

Pred i c t i on :  2038–2059

Prev i ous  s tud i e s :

[ 9 ]  CMIP5  h igh  ES

[10 ] ,  [ 11 ] ,  [ 12 ]  CMIP6  
i r r e sp ec t i v e  o f  ES

Future AA and role of climate feedbacks?

●  20 CMIP6 c l imate models us ing 
the highest emiss ion scenar io [7]

●  Sate l l i te data f rom EUMETSAT:
➢  SIC output

●  Time period:
2005-2099

●  AA magnitude:

=Ratio of l inear 
temperature 
trends [8]

Conclusion – EC on future AA
Across CMIP6 models , a  lower current sea ice amount 
l inks to s t r o n g e r  f u t u r e  i c e  l o s s  [ 1 ]  a n d  l a r g e r  
f e e d b a c k  wa r m i n g  c o n t r i b u t i o n s ,  t h e r e b y  
m e d i a t i n g  a  s t r o n g e r  A A .

21 s t-century predictions:
➢  SIAF 4.0–9.1 K
➢  LRF 1.2–3.1 K
➢  PR’ 1.6–3.1 K
➢  AA 2.5–3.3
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ABBREVIATIONS
AA  – Arctic amplification
EC – Emergent constraint
OBS – Observations
SIC, SIE – Sea ice concentration, - extent
ES – Emission scenario
SIAF – Sea-ice albedo feedback
LRF – Lapse-rate feedback
PR’ – Planck response
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Figure 2. Relationship between current sea ice amount and timing of an ice-free Arctic: Inter-model relationship 
between SIC and first year with ice-free September across CMIP6 models. Color coding by current sea ice extent (SIE). 
OBS - Mean observational estimate (2016–2022). Bars along the y-axis give the prediction range per study.

AA = 
dTs,Arctic / dt
dTs,Globe / dt

Figure 1. 21st-century Arctic warming, as local amplification factor: Ratio of local and global-mean 
warming trend 2005–2099. Dotted areas: Ice covered ocean in the current climate (2005-2034).
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