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Introduction

Recent heat, drought and wildfire conditions across Europe have raised fresh alarm about the
effects of climate change. But these risks should no longer be surprising. Climate scientists
have warned for decades that rising greenhouse-gas emissions would make heatwaves more
frequent, longer and more intense, worsen drought conditions, and increase the likelihood of

dangerous fire weather.

That warning is now visible across Europe. According to the Copernicus Climate Change
Service (C3S, 2026) June 2026 was the hottest June recorded in western Europe averaging
20.74C, which is 3.06C above the 1991-2020 average. Maximum temperatures reached 40
degrees in almost half the country of France during the first and second heatwaves in June and
July respectively. Drought conditions across most of Europe are assessed as critical by the
European Drought Observatory. As of the beginning of August, most major European rivers,
including the Rhine and the Danube, are reaching record low levels, creating major disruption
to the agricultural, commercial, tourist and energy industries (The Guardian, 2026). In extreme
heat and drought conditions, bushfires are raging across Europe. In France, a record-breaking
fire near Bordeaux forced the evacuation of more than 200,000 people while burning
approximately 42,000 hectares. The European Forest Fire Information System reports that
more than 90,000 hectares have already burned in France alone this year, making it already the

highest yearly total since 2006, with a couple of more months of summer to go.

These events are not evidence that every climate projection is unfolding exactly as forecast.
They are evidence that well-understood physical risks become far harder and more expensive

to manage once they are already occurring.



A quieter but potentially larger risk

Less visible than fires or heatwaves is the gradual change occurring in the Atlantic Meridional

Overturning Circulation, or AMOC.

The AMOC is a major system of Atlantic currents that transports heat, freshwater and
nutrients around the ocean (Risk Frontiers,2022). It influences Europe’s climate, tropical
rainfall and monsoon systems, regional sea levels and marine ecosystems. A major
weakening or shutdown would not simply make Europe colder by ushering an ice age. It
could reorganise rainfall and temperature patterns across large parts of the world, with
consequences for agriculture, water security, ecosystems, infrastructure and global supply
chains that would be an order of magnitude greater than those occurring this summer in

Europe.

The science has increasingly pointed towards AMOC weakening under continued warming.
The main uncertainties concern the scale, timing and speed of that decline, and whether it

would occur gradually or through a more abrupt transition.
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Figure 1. AMOC reversibility in EC- Earth3. Annual mean AMOC maximum at 40°N for (A) the “meltwater reset”
experiments and (B) the “CO2 ramp-down” experiments. The gray—-shaded time spans in both panels represent the
standard “reference” and “meltwater” simulations, with the meltwater forcing stopped at 2250. Source: Mehling et al,
2026, Figure 5.



Two recent studies illustrate that uncertainty. Mehling et al. (2026) simulate severe but
gradual weakening under very high emissions and find that additional Greenland meltwater
makes the decline stronger, particularly after 2100, without necessarily making it abrupt or
irreversible. Figure 1 shows that cutting off the meltwater supply does not restore the AMOC
transport but ramping down CO2 emission does restore the circulation to levels even higher

than seen today.

The study by Holden et al. (2026, in prep) estimates a material probability that the AMOC may
already be committed to a future collapse, with that probability rising substantially the longer
high emissions continue. Figure 2 shows that even if CO2 emissions were to drastically
reduce from a 2025 peak, there is a 10% probability that the AMOC would be close to
shutdown by 2150. Their results suggest that simulations that do not capture a shutdown of
the AMOC still show a slowdown of about 15% on average by 2100. The authors also show
that if a decrease of emissions were to be delayed, this would increase the probability of
AMOC shutdown, reaching 80% if emissions are not reduced before 2100. That study is still

under review, so its exact probabilities should be treated cautiously.

Although these studies differ in their models, assumptions and conclusions about exactly
how the decline may unfold, both accept the central direction of change: under continued
high-emissions scenarios, significant AMOC weakening is expected. Moreover, this is not just
a result shared by these two recent studies but is reaching consensus in the scientific

community.



a Probability of committed collapse versus b Year of collapse versus committed year

100% s .
year of peak emissions E
1
2260
- Ll
- L]
2210 s . R e
. L] - L
. "
2160 i " a 8
" - -
. -". . .
_»J"' i :
2110 - o« ° "o
.
2060 .
2005 2025 2045 2065 2085 2105 2000 2020 2040 2060 2080 2100 2120 2140
C Relative AMOC strength through time - 2025 peak emissions . : TR
12 T P 12 d FFlelatr\!\‘z.M'!OC strength through time - 2105 peak emission
10
10
e 08
06 s
04 04
02 02
00 00

1900 1350 1550 2000 2050 2000 2100 2150 2200 2250 2300 1900 1950 2000 050 2060 2080 2100 2180 2300 2250 X

Figure 2: Probability and timing of committed and actual AMOC collapse through time. Source: Holden et al. (2026, in
prep., Figure 2).



Emissions choices still matter
Both studies also point to the same practical conclusion that reducing CO2 emissions can

reduce the risk of AMOC collapse and even restore its strength.

Mehling et al. (2026) show that the AMOC gradually recovers when emissions are strongly
reduced, regardless of the influence of Greenland meltwater input. The recovery takes
decades to centuries and is based on an idealised scenario, but it shows that the trajectory

is influenced by cumulative emissions rather than being automatically irreversible.

Meanwhile, Holden et al. (2026) find that delaying peak emissions increases the probability
of becoming committed to a future shutdown. It also suggests that continued emissions can
shorten the interval between crossing that point of commitment and the eventual physical

collapse.

The precise estimates remain uncertain, but the risk relationship is clear: earlier and

stronger emissions reductions improve the odds of avoiding an AMOC shutdown.

Risk implication
Europe’s current summer conditions demonstrate the cost of responding only after a climate
hazard becomes obvious. Heat, drought and wildfire risks were identified long before they

became recurring operational and financial problems.

The same mistake should not be repeated with larger climate-system risks. We may not
know exactly when or how rapidly the AMOC will decline, but science is showing us the

direction of change, the potential consequences and the factor increasing the risk.

For risk managers, uncertainty is not a reason to wait. It is a reason to prepare, reduce
exposure and act before the available options narrow. For decision makers, the task now is
to stop treating climate impacts as unexpected emergencies and start managing them as

foreseeable, systemic risks.
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