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A deeper understanding and better communication of 
earthquake risk has been a major challenge in 
geosciences for a long time. The Global Earthquake 
Model initiative aims to become the world’s most 
complete source of earthquake risk resources and 
works towards a globally accepted standard for risk 
assessment. As part of this collaborative initiative, the 
EU-funded SHARE (‘Seismic Hazard Harmonization in 
Europe’) project helped in generating the first consistent 
regional seismic hazard model for Europe (including 
Turkey). The model, published in 2013, overcomes the 

limitation of national borders and includes a thorough 
quantification of the uncertainties.

Seismic hazard data collected for this model consisted 
of records from more than 30,000 earthquakes with a 
magnitude of 3.5 and above on the Richter scale which 
occurred since the year 1000, as shown in the smaller 
map in this feature. To fully consider that hazards do not 
only reflect the mere occurrence of major seismic 
events, but also the damage they create, the model also 
factors in the earthquakes’ damaging effects. Moderate 
earthquakes in very densely populated regions can 
have a major impact. The vulnerability of populations 
depends on a multitude of factors that go beyond the 
actual earthquake’s magnitude.

The cartogram shows the spatial variation of seismic 
hazard in Europe derived from the SHARE model. It 
highlights the most vulnerable regions by resizing each 
area according to its so-called Peak Ground Acceleration. 
The data depicts the ten per cent ‘exceedance 
probability’ that a peak ground acceleration of a certain 
fraction of the gravitational acceleration is observed 
within the next 50 years. It is therefore a depiction of the 
ground motions and consequently the related seismic 
hazard in each area. The colour key categorises these 
values according to their relative hazard.

The spatial patterns of largest seismic hazards in 
Europe mostly follow tectonic fault lines. These range 
from Iceland in the northwest of Europe, situated on the 

Mid-Atlantic-Ridge, to the North Anatolian Fault zone in 
Turkey in the southeast. The Balkan and Mediterranean 
countries, as well as Turkey, with their much denser 
populations living in regions at high risk have a long 
history of destructive and deadly earthquakes. Remoter 
areas such as Iceland’s highly active and hazardous 
seismic zone leaves much smaller populations 
vulnerable to the natural hazard. The possibly strongest 
earthquake here in 1784 (an estimated magnitude of 
7.2Mw) caused severe damage to farmhouses and killed 
three people. In contrast, the first in a series of recent 
earthquakes in central Italy in August 2016 (magnitude 
6.2Mw) led to 299 deaths and caused severe damage to a 
whole town, leaving 4,500 people homeless. Other 
earthquakes in Southern Europe and Turkey cost 
thousands of lives in the past.

Interdisciplinary and trans-national research on both 
seismic hazards and a deeper understanding of the links 
between hazard and risk are important elements in 
mitigating earthquake damages and reducing the 
danger for affected populations living in these most 
hazardous regions.
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RECORD 
BAY

Saltwater, sand and seagrass. On Denmark’s Thora 
island, in the South Funen Archipelago is a small bay 
called Thurøbund. Though it might not look like 
much, this stretch of water is a carbon storing 
powerhouse. It is capable of taking in almost three 
times as much carbon dioxide as anywhere else 
recorded on the planet.

‘The bay is capable of storing 27,000 grams of 
carbon per square metre,’ says ecologist Professor 
Marianne Holmer. Because this figure has never 
been measured to be more than 10,000 to 11,000 
grams of carbon per square metre in other parts of 
the world, it easily outstrips all other recorded 
locations. ‘There’s nowhere that even comes close to 
Thurøbund,’ she says.

The bay’s extraordinary ability comes from an 
ordinary-looking source: its seagrass. Though it looks 
a bit like seaweed, seagrass is more like a terrestrial 
plant. It has roots, leaves and seed-producing 
flowers, and lives its whole life submerged in shallow 
waters. According to the report, seagrass meadows 
such as those found around Thurøbund are 
disproportionately effective at storing carbon 
dioxide. ‘Though they only cover a minor fraction of 
the seafloor, their carbon sink capacity accounts for 
nearly one-fifth of the total oceanic carbon burial 
and thus play a critical structural and functional role 
in many coastal ecosystems,’ write the authors of the 
report that discovered the findings. At Thurøbund, 
however, the miracle plants are also helped by 
geography. The bay is sheltered, meaning that when 
plants die they stay in place to decompose and break 
down, whereas on less sheltered beaches they 
would often be washed out to sea.

As well as their carbon storing value, seagrass 
meadows are an important food resource for 
Denmark, supporting local cod and shrimp 
populations. The leaves also provide shelter for 
juvenile fish and invertebrates. Nonetheless, Danish 
seagrass meadows have been reduced by 80 to 90 
per cent in less than a century, and almost 30 per 
cent worldwide since 1879. To help support carbon 
storage and sustainable food production, many 
scientists are now calling for the protection of 
seagrass meadows globally.
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An unassuming beach in Denmark  
is absorbing record-breaking levels  
of carbon dioxide
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