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Foreword

This report updates the hazard maps for peak ground acceleration and spectral acceleration at
0.2 s and 1.0 s with 5% damping for the United Kingdom (UK) onshore, including the Channel
Islands, using the 2024 offshore seismic hazard model (Mosca et al., 2024) and a Monte Carlo-
based approach for probabilistic seismic hazard assessment. It also adds the seismic hazard
maps for spectral acceleration at 0.15 s for the UK, the Channel Islands, and the UK offshore
Exclusive Economic Zone.
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Summary

This report updates the 2020 national hazard maps (Mosca et al., 2022) and the 2024 offshore
hazard maps (Mosca et al., 2024) for peak ground acceleration (PGA) and spectral acceleration
(SA) at 0.2 s and 1.0 s with 5% damping for the United Kingdom (UK) onshore, including the
Channel Islands, using the 2024 offshore seismic hazard model (Mosca et al., 2024) and a Monte
Carlo-based approach for probabilistic seismic hazard assessment. It also includes the seismic
hazard maps for an additional SA, i.e. SA¢ 15, for the United Kingdom, the Channel Islands, and
the UK offshore Exclusive Economic Zone. The maps described in this report are referred to as
“2026 seismic hazard maps”.

After a brief description of the 2024 offshore seismic hazard model, | describe the 2026 seismic
hazard maps in the UK region for four ground motion parameters, i.e., peak ground acceleration
(PGA), spectral acceleration at 0.15 s (SAo.155), 0.2 s (SAo.20), and 1.0 s (SA1.005s), and five return
periods (95 years, 475 years, 1100 years, 2475 years, and 5000 years). It is the first time that
hazard estimates are provided for a 5000-year return period and the UK onshore. Overall, the
2026 hazard maps confirm that seismic hazard in the UK region is generally low by worldwide
hazard standard and increases slightly in regions of higher observed seismic activity, such as
North Wales, the Welsh Marches, the northern North Sea, and the southern North Sea around
the Dogger Bank area, where the largest (5.9 moment magnitude) instrumentally recorded
earthquake occurred. The highest hazard is observed around the region of Snowdonia, in North
Wales, and in the northern North Sea. For a 475-year return period, these values are 0.06-0.07 g
for PGA, 0.16-0.19 g SAo.15s, and 0.13-0.16 g for SAo20s, and 0.02 g for SA1.00s; Whereas, for
2475 years, they are 0.19-0.21 g for PGA, 0.48-0.52 g SAo.15s, and 0.39-0.42 g for SAg20s and
0.05 g for SA1 0.

The report also includes site-specific hazard results (hazard curves, uniform hazard spectra,
disaggregation analysis) for selected locations in the UK mainland (i.e. Cardiff, Dover, Edinburgh,
and London) and a comparison of these site-specific results with those published in Mosca et al.
(2020, 2022) using the 2020 national seismic hazard model. In general, there is an increase in
hazard for all ground motion parameters at all sites, except for the PGA, SAo.15s, SAo20s hazard
curves at Dover. This is due to the differences between the two hazard models, which are
discussed extensively in Mosca (In preparation).

The 2026 seismic hazard map for 475 years, and SAo.15sis used to calibrate the design seismic
requirements of the second-generation Eurocode 8 to the hazard levels of the UK (BS NA EN
1998-1, 2026; PD6698, 2026).

Vii



1 Introduction

The British Geological Survey (BGS) developed and published the 2024 offshore seismic hazard
models, together with accompanying maps for the UK Exclusive Economic Zone (EEZ), to update
the previous maps, which were published in 2002 (EQE Ltd, 2002). The work was funded by the
Industrial Decarbonisation Research and Innovation Centre (IDRIC) and was informed at key
stages by external experts who reviewed the project's main components. The development of the
2024 offshore hazard model and maps addressed some of the limitations of the 2020 national
seismic hazard model for the UK (Mosca et al., 2022). Therefore, the 2024 offshore model
represents an improvement to the 2020 national hazard model, incorporating the latest data and
advances in probabilistic seismic hazard assessment (PSHA) methodologies.

The goal of the 2024 offshore maps was to provide a robust indication of the level of seismic
hazard to underpin the planning and design of offshore structures and carbon capture and storage
(CCS) sites in UK waters, e.g., Acorn CCS site in the Moray Firth Basin and HyNet North West
CCS area in the Irish Sea. They also help identify regions of high seismic hazard to inform the
need for site-specific risk assessments and provide a robust baseline for tectonic seismic activity
in UK waters, which can be used to help discriminate any seismicity induced by operations, such
as CCS, in the event it occurs. Unlike the 2020 national seismic hazard maps of Mosca et al.
(2022), which were developed to guide the application of the second-generation Eurocode 8 (BS
NA EN 1998-1 2026) in the UK and thus to calibrate the seismic design requirements, the 2024
offshore maps were intended to be used only for offshore engineering structures. For this reason,
the 2024 offshore maps in Mosca et al. (2024) do not show the hazard of onshore UK.

Unlike the first-generation Eurocode 8, where the elastic seismic design requirements were
anchored to peak ground acceleration (PGA) for a 475-year return period (EN1998, 2005), in the
second-generation Eurocode 8, these are anchored to the spectral acceleration (SA) at short
periods and at 1.0 s for 475 years (EN1998, 2026). The exact value for the short period is a
Nationally Determined Parameter, defined by each country, and corresponds to the peak of the
Uniform Hazard Spectra (UHS). Following guidance from the British Standards Institution (BSI)
committee B/525/8 for Structures in Seismic Regions (the committee responsible for the UK input
to Eurocode 8), this value was agreed to be 0.2 s for the UK in 2018. However, in February 2026,
the BSI committee B/525/8 reviewed this decision based on further analysis of the elastic seismic
design requirements of the second-generation Eurocode 8 and indicated that the use of spectral
acceleration at 0.15 s, rather than 0.20 s, is a better choice for the UK. Moreover, BSI committee
B/525/8 decided to use the 2024 offshore hazard maps, rather than the 2020 onshore national
seismic hazard maps, to calibrate the seismic action requirements in the second-generation
Eurocode 8 to the UK seismic hazard levels. This decision was driven by the fact that the 2024
offshore seismic hazard model was developed to account for some limitations of the 2020 onshore
national hazard model, slightly updated data and recent advances in seismic hazard
methodology, such as a separate aleatory model for the ground motion.

The present report expands the Mosca et al. (2024) BGS report to publish the 2024 seismic
hazard maps for the UK, the Channel Islands, and the UK offshore Exclusive Economic Zone, for
four ground motion parameters, i.e., PGA, spectral acceleration at 0.15 s (SAo.155), 0.2 s (SA0.20),
and 1.0 s (SAi00s), together with site-specific hazard results for the same ground motion
parameters and selected locations in the UK mainland. In Section 2, | give a general overview of
the 2024 offshore seismic hazard model. However, the reader can refer to Mosca et al. (2024) for
further information on its development. Section 3 describes the seismic hazard maps in the UK
region, which are referred to as “2026 hazard maps”, and the site-specific hazard results across
the UK. A quantitative comparison of the 2026 and 2020 national hazard maps, together with the
factors driving the difference in hazard between the two models, will be included in a peer-
reviewed publication (Mosca, in preparation). Section 4 provides general conclusions.



2 The 2024 offshore seismic hazard model

The offshore seismic hazard model comprises the region up to 300 km from the UK offshore EEZ,
which is the 200-mile zone around the UK coastline (Gibson, 2009; red polygon in Figure 1). This
region accounts for all seismic sources which may influence the hazard in UK waters since
earthquakes beyond 300 km from a site are unlikely to affect the hazard (e.g. IAEA, 2022).

To develop the offshore seismic source model, a comprehensive catalogue of earthquake activity
across the study area was built by combining existing earthquake catalogues and data from
regional and local monitoring agencies. Anthropogenic events, such as blasting, underwater
explosions, mining and hydrocarbon exploration, have been removed where possible. We also
removed foreshocks and aftershocks to ensure that the catalogue only contains time-independent
events. Then, published empirical magnitude conversion relationships were used to convert
different magnitude scales to moment magnitude (Mw) and thus ensure that the catalogue has
consistent and homogeneous magnitudes across the region of interest. Finally, the catalogue
completeness was assessed for different time intervals using both published information for the
earthquake catalogues from the region and by examining cumulative and annual numbers of
earthquakes for specific magnitudes. The reader can refer to Mosca et al. (2024) for further
information on how the data from various sources were prioritised and the decision to develop the
declustering and completeness analysis of the catalogue. Figure 1 shows the distribution of
seismicity, which consists of 4753 tectonic earthquakes (mainshocks and time-dependent events;
grey circles in Figure 1) and 4018 mainshocks (red circles in Figure 1) with Mw = 2.0 from the
year 1000 to 31 December 2022 within the study area.

The seismic source characterisation (SSC) model consists of four different seismic source zone
models (SZM1-SZM4; see Figures 18-21 in Mosca et al., 2024) to capture the epistemic
uncertainty in different rupture scenarios. Specific fault sources were not included in the SSC
model because of the difficulty relating earthquakes to particular faults in the region of interest.
SZM1 is strongly based on the main structural domains and the distribution of seismicity. It
corresponds to the SSC model developed for the 2020 national seismic hazard model for the UK
(Mosca et al., 2022) and the source model for northern France, Belgium, the North Sea, and the
Atlantic Ocean used in the 2020 European seismic hazard model (Danciu et al., 2024). SZM2 is
based on the geological and structural understanding of the region, focusing on zones that are
consistent with the known geological structures. This includes rocks of similar type which have
been subjected to the same deformation events and, therefore, have similar structural trends and
should behave similarly in a given stress field. Models SZM3-SZM4 are the two seismic source
models used in the previous offshore hazard study by EQE Ltd (2002). Each zone of the SZMs is
described in terms of the geometry, the earthquake recurrence statistics for the seismicity in the
zone, the maximum and minimum magnitudes, the distribution of the hypocentral depths, and the
faulting style.

Figure 2a summarises the logic tree used for the SSC model for the 2024 offshore seismic hazard
model. We used a four-value (6.5 - 7.1 Mw) maximum magnitude (Mmax) distribution, which was
adopted for the national seismic hazard models for the UK (Mosca et al., 2022), for all four SZMs.
We quantified the frequency-magnitude distribution (FMD) for each seismic source zone of the
four SZMs using the earthquake catalogue derived for the study and the penalised maximum
likelihood procedure (PMLP; Johnston et al., 1994). The results from the PMLP are expressed by
a 5x5 matrix of possible values for the recurrence parameters (i.e. the activity rate a and the b-
value), determining 25 triplets of a and b and their weight to account for the uncertainty in these
parameters. The hypocentral depths of the earthquakes in the study area are distributed
throughout the upper 25 km of the crust, with events along the Norwegian coast area being slightly
deeper than those in the UK and northern France. Given the stress conditions in the study area,
it is assumed here that future significant earthquakes are in agreement with calculated fault plane
solutions for instrumentally recorded earthquakes in the last 30 years. For example, for the zones
in the British Isles, they will be most likely to be strike-slip faulting events with N-S to NW-SE
compression and E-W to NE-SW tension (Baptie 2010); whereas, the earthquakes are expected
to be either strike-slip or reverse faulting with equally weighted N-S or NW-SE orientations in the
North Sea and Norway (Lindholm et al., 2000; Ottemdller et al., 2005).



An overview of the logic trees used for the ground motion characterisation (GMC) model of the
2024 offshore seismic hazard model is shown in Figure 2b. We selected a suite of five recently
published ground motion prediction equations (GMPEs; i.e. Abrahamson et al., 2014; Bindi et al.,
2014; Cauzzi et al., 2015; Yenier et al., 2015; and Rietbrock and Edwards, 2019 for 10MPa),
which we considered applicable to the study area. The GMPEs are included in a logic tree where
the weights are informed by the fit between observed and modelled ground motions and
discussion within the project team. This suite of ground motion models is an update of the ground
motion logic tree used in the 2020 national PSHA for the UK (Mosca et al., 2022) where the
models of Atkinson and Boore (2006) and Rietbrock et al. (2013) have been superseded by their
more recent updates (i.e. Yenier et al., 2015; and Rietbrock and Edwards, 2019). The GMC model
also includes the host-to-target adjustments (HTTAs), which account for differences between the
host region where the GMPE was derived and the target region where the hazard is being
estimated (Douglas and Edwards, 2016), and a single-station sigma model, which describes the
aleatory variability in the predicted ground motions (Al Atik, 2015).

3 Seismic hazard results

We applied the Monte Carlo-based approach for PSHA (for an extensive description of this
methodology, see Mosca et al., 2024), where the branches in the SSC and GMC logic tree are
sampled at random based on their weights. Using the SSC model (top panel in Figure 2a), we
generated 1,000,000 synthetic earthquake catalogues, each 100 years long. This gives a total of
100,000,000 years of simulated data, which is sufficient to resolve the hazard accurately for return
periods up to 10,000 years (Musson, 2000). The ground motion for each earthquake in the
simulated catalogues is computed using the ground motion logic tree in Figure 2b. Sorting the
ground motion results in order of decreasing severity allows us to identify ground motions
associated with different frequencies of exceedance (Musson, 2000).

The 2026 hazard maps cover the UK, the Channel Islands, and the offshore UK EEZ (UK
commercial waters), comprising a grid of 4663 points that are spaced 0.125° in latitude and 0.25°
in longitude. These maps have been estimated for four ground motion parameters, i.e. the hazard
for PGA (Figures 3-7), spectral acceleration at 0.15 s (SAo.15s; Figures 8-12), 0.2 s (SAo20 s;
Figures 13-17), and 1.0 s (SA1.00s; Figures 18-22), for 5% damping on rock conditions (time-
averaged shear wave velocity for the top 30 m, Vs30, of 800 m/s) and for five return periods, 95,
475, 1100, 2475, and 5000 years.

Overall, the 2026 hazard maps confirm that seismic hazard in and around the UK is generally low
by worldwide hazard standard and increases slightly in regions of higher observed seismic
activity, such as North Wales, the Welsh Marches, the northern North Sea, and the southern North
Sea around the Dogger Bank area, where the largest (5.9 Mw) instrumentally recorded
earthquake occurred. Specifically, for the 95-year return period, the hazard is less than 0.02 g for
PGA and SA10 s (Figures 3 and 18) and increases slightly more for the other two spectral
accelerations (up to 0.08 g for SA¢.15 and 0.06 g for SAo20s; Figures 8 and 13).

For 475 years, PGA is less than 0.04 g for most of the UK and offshore regions, except for the
northern North Sea east of Shetland, North Wales, the southern North Sea immediately offshore
Lincolnshire and East Anglia, and the Welsh Marches in Mid Wales, where the hazard reaches
around 0.07 g, 0.06 g, 0.05 g, and 0.04 g, respectively (Figure 4). A similar spatial pattern in the
hazard is observed for SA¢.15 and SAo20s with higher hazard values. The values for SA¢.15s reach
0.19 g in the northern North Sea, 0.16 g around Snowdonia, 0.13 g in the southern North Sea,
and 0.11 g in the Welsh Marches (Figure 9), whereas SAo20sis up to 0.16 g, 0.13 g, 0.11 g, and
0.09 g in the same locations (Figure 14). SA100sis less than 0.02 g everywhere (Figure 19).

For a return period of 1100 years, we observe a similar spatial variation to the maps for 475 years
with the highest hazard again in North Wales (up to 0.12 g for PGA, 0.31 g SAo.15s, and 0.25 g for
SAo.205s), the northern North Sea (up to 0.12 g for PGA, 0.31 g SAo.15s, and 0.25 g for SAo.20), the
southern North Sea (up to 0.10 g for PGA, 0.26 g SAo.15s, and 0.21 g for SAo205s), and the Welsh
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Marches (up to 0.08 g for PGA, 0.20 g SAo.15s, and 0.17 g for SAo20s; (Figures 5, 10, and 15).
There is much less variation for SA1.00s with the highest hazard being less than 0.04 g (Figure
20).

For a return period of 2475 years, North Wales, the northern and southern North Sea, the English-
Wales border region through to North Central England, and NW Scotland are the areas of highest
hazard for PGA (Figure 6), SAo.15s (Figure 11),and SAo.20s (Figure 16). The highest hazard values
(0.21 g for PGA, 0.52 g SAou.15s, and 0.42 g for SAo20 s) are observed around the region of
Snowdonia, in North Wales. The highest value for SA100s (0.052 g) is in the northern North Sea,
rather than around Snowdonia (Figure 21).

For the hazard maps at the 5000-year return period, the spatial variation is similar to that in the
previous maps with higher hazard values (Figures 7, 12, 17, and 22).

It is worth noting that the region with the highest hazard is the northern North Sea, at the edge of
the north-east boundary of the EEZ for return periods shorter than 1100 years, and the North
Wales region around Snowdonia for longer return periods than 1100 years. At 1100 years the
hazard in these two areas is identical (0.12 g for PGA, 0.31 g SAo.15s, 0.25 g for SAo20s, and 0.03
g SAi100s).

We have computed the hazard for the same sites used in Mosca et al. (2022). These are Cardiff
(51.48°N, -3.18°E), Dover (51.13°N, 1.31°E), Edinburgh (55.95°N, -3.20°E), and London
(51.50°N, 0.13°E) and were selected because they have different levels of hazard. Note that site-
specific hazard results for locations in UK waters are shown in Mosca et al. (2024). The locations
of the sites are indicated in Figure 1. The hazard curves for PGA, SAq.15s, SAo20s, and SAq.o0s are
shown in Figure 23. This figure also shows the comparison of the hazard curves using the 2024
offshore seismic hazard model (solid lines) and those published in Mosca et al. (2022) using the
2020 national seismic hazard model (dashed lines). Note that the hazard curves for the SA¢.15s
have been computed for this updated report using only the 2024 model. The comparison of the
hazard curves between the two works shows that there is an increase in hazard for all the ground
motion parameters and sites, using the 2024 offshore model, rather than the 2020 model, except
for the PGA, SA.15s, and SAo20s hazard curves at Dover. For Dover, the decrease in hazard is -
21% for PGA and -5% for SAo20 s for a 2475-year return period. For Cardiff and 2475 years, the
hazard increases up to 9% and 14% for PGA and SAo.20s, respectively, and decreases by 3% for
SA1.00s. For Edinburgh, the increase in hazard is the highest (41% for PGA, 53% for SAo20s and
34% for SA1.00s for 2475 years) among the four sites. Finally, for London, the hazard has an
increase between 18% and 37% for a 2475-year return period. The variation in hazard from the
2020 hazard model to the 2024 offshore hazard model is extensively discussed in Mosca (in
preparation). Table 1 gives the PGA, SAo.15s, SAo.20s, and SA+ oo s for the four sites and two return
periods (475 years and 2475 years).

The uniform hazard spectra (UHS) for 475 years and 2475 years are shown in Figure 24, together
with the comparison of the UHS computed using the 2020 and 2024 hazard models. These show
the hazard values for different periods of ground motion with an equal probability of exceedance
and demonstrate that the hazard values peak between periods of 0.1 and 0.4 s. Using the 2024
hazard model, rather than the 2020 model, the UHS increase for the entire period range and for
the two return periods at the four selected sites, except for periods between 0.1 s and 0.3 s and
2475 years at a site in Dover.

The disaggregation results in Figures 25-32 show the contribution to the hazard (in %) for two
return periods (475 years and 2475 years) and PGA, SAo15s, SAo20s, and SAq oo s in terms of
source zone, Mw, Joyner-Boore distance (Rjb), and €. The analysis selects magnitude bins of 0.2
units and distance bins of 10 km. Table 2 shows an overview of the disaggregation results in
terms of the zone, indicating only the zones that contribute more than 5% to the hazard, to avoid
a lengthy table. Overall, the hazard for PGA, SAo.1s5s, SAo20 s and the two return periods is
dominated by small-to-moderate (4.3-5.0 Mw) earthquakes at relatively close distances (< 35 km)
for all four sites. Earthquakes of similar size and distances contribute to the SA+.0s hazard for
475 years at a Cardiff site; whereas for 2475 years, the magnitudes of the earthquakes, which
dominate SA10s, increase slightly (up to 5.5 Mw) at Cardiff. For the other three sites, a broad
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range of moderate-to-large (5.5-6.1 Mw) earthquakes contributes to the SA100s hazard at large
(between 200 and 250 km) distances, except for 2475 years at Edinburgh, where earthquakes of
5.3-5.7 Mw at close (15-35 km) distances contribute mainly to SA1q0s.

Disaggregating by zones shows that the large contributions come from either zones where the
sites fall in or zones with high seismicity levels, which are close to the site. For the Cardiff site,
the hazard is dominated by the zones, which include the site (i.e. MMCW1, WRET2, SWAL3, and
WACE4) for the two return periods and the four ground motion parameters, with other zones
contributing very little to the hazard. Zones in the south-eastern Britain and northern
France/Belgium region control the hazard at the Dover site, with the biggest contribution coming
from zone DOVE1, BRAM2, LOBR3, and LOBR4. For the Edinburgh site, the largest contributions
to the hazard are from zones SC341, ESCO1, HIGL3, and HIGL4. Finally, more zones contribute
to the hazard for the London site. These include zones where the site falls in (MMCE1, CHAT2)
as well as neighbouring zones with high earthquake activity, such as LOBR3, LOBR4, BRAM2,
SOLEZ2, and SLPT1.

Table 1 PGA, SAo.15s, SAo20s, and SA1.00s for Cardiff, Dover, Edinburgh, and London and two return
periods.

Return period [yr] PGA [g] SAo15s[qg] SAoz20s[g] SAi1.00s[g]

Cardiff 475 0.035 0.088 0.075 0.011
Cardiff 2475 0.109 0.275 0.229 0.031
Dover 475 0.014 0.036 0.033 0.007
Dover 2475 0.042 0.111 0.096 0.019
Edinburgh 475 0.013 0.033 0.030 0.007
Edinburgh 2475 0.035 0.094 0.083 0.017
London 475 0.013 0.034 0.032 0.007
London 2475 0.037 0.097 0.084 0.018

Table 2 Disaggregation results (by zone) for the four sites in the UK mainland and for PGA, SAo.155s, SAo.20
s, and SA1.00s at 475 and 2475 years. Only zones that contribute more than 5% to the hazard are reported
here.

PGA SAo.15s SAo20s SA100s
Zone 475 yr  2475yr | 475yr 2475 yr | 475yr 2475yr | 475yr 2475 yr
MMCW21 443 46.1 44 1 45.1 452 455 326 411
WRET2 13.7 15.9 141 13.4 129 123 7.9 11.7
SWAL23 16.5 21.5 148 224 156 21.5 116 147
WACE4 11.8 10.6 109 111 105 119 9.9 12.2
Other zones | <5.0 <5.0 <50 <50 <50 <50 <50 <50
PGA SAo.15s SAo20s SA100s
Zone 475yr 2475yr 475yr 2475yr | 475yr 2475yr | 475yr 2475yr
DOVEA1 6.9 129 7.0 13.0 6.5 13.3 2.7 4.6
SLPT1 3.0 06 3.2 0.7 3.8 1.2 5.7 4.0
BEL11 7.7 6.6 7.3 6.8 7.0 7.1 4.3 6.2




BRAM?2 19.3  20.6 18.3  20.4 181  18.9 106 155
- SOLE2 | 31 09 35 07 3.9 1.4 55 4.4
LOBR3 75 120 7.3 12.6 6.5 105 26 45
~ LOBR4 | 76 132 7.3 12.3 6.5 118 |27 46
Other zones | <5.0 <5.0 <50 <50 <50 <50 <50 <50
] PGA SAo.15 SAo.20s SAi00s
 Zone | 475yr 2475yr| 475yr 2475yr 475yr 2475yr | 475yr 2475yr
SC341 125 144 119 142 114 133 |54 81
ESCO1 142 15.9 141  16.6 133 148 |90 10.8
HIGL3 13.0 15.3 127 154 118 156 | 6.1 8.5
HIGL4 13.7 185 136  16.2 128 156 64 93
Other zones | <5.0 <5.0 <50 <50 <50 <50 <50 <50

Contribution to hazard [%] for London

PGA SAo.15s SAo20s SA100s
Zone 475yr 2475yr | 475yr 2475yr | 475yr 2475yr | 475yr 2475yr

~ SLPT1 | 37 15 4.3 1.6 4.6 2.6 6.0 4.8
EANGH1 48 53 46 54 44 57 2.1 2.5
MMCE1 120 228 10.9 21.8 104 194 |43 74
MMCW21 | 6.0 1.9 65 24 68 35 75 68
CHAT2 51 98 46 92 43 7.2 16 28

BRAM2 15.8  17.1 152 175 145 172 | 9.1 12.4
SOLE2 35 14 40 24 4.0 1.5 53 4.6
LOBR3 50 8.2 46 75 4.1 6.6 1.7 27
LOBR4 49 75 47 6.7 43 6.7 1.7 3.0

Other zones | <5.0 <5.0 <50 <50 <50 <50 <50 <50

4 Conclusions

The present work developed and presented the hazard for SAossin the UK and the
Channel Islands, and the UK EEZ for five return periods (95 years, 475 years, 1100 years,
2475 years, and 5000 years) using the 2024 offshore seismic hazard model described in
Mosca et al. (2024). The SAoc.1ss hazard map for the 475-year return period is currently
used to calibrate the seismic design requirements of the second-generation Eurocode 8
to the UK and thus will be referenced in the updated BSI National Annex (2026) and
PD6698 (2026). This report also includes the seismic hazard maps for PGA and spectral
acceleration at 0.2 s and 1.0 s across the onshore UK, computed using the 2024 offshore
seismic hazard model developed in Mosca et al. (2024), who only showed the maps for
UK waters.



The maps shown in this report, which are referred to as “2026 hazard maps”, confirm that
seismic hazard in and around the UK is generally low by worldwide hazard standard and
increases slightly in regions of higher observed seismic activity, such as North Wales, the
Welsh Marches, the northern North Sea, and the southern North Sea around the Dogger
Bank area.

| compared the seismic hazard curves and UHS for four sites in the UK mainland using
the 2020 national seismic hazard model (Mosca et al., 2022) and the 2024 offshore
seismic hazard model. The comparison shows a general increase in the hazard for
Cardiff, Edinburgh, and London, and a slight decrease in hazard for Dover. An extensive
comparison of the 2020 and 2026 hazard maps and the factors driving such differences
will be included in the peer-reviewed paper Mosca (In Preparation).

The 2026 offshore and onshore maps will be accessible to the public at
https://www.earthquakes.bgs.ac.uk/hazard/UKhazard.html and will be included in the
BGS interactive mapping tool Geoindex. The mapping tool Geoindex (offshore) allows
users to view the hazard maps interactively, navigate to a specific area of interest, query
the maps, and download the hazard values at a specific location or area of interest.


https://www.earthquakes.bgs.ac.uk/hazard/UKhazard.html
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Figure 1 Distribution of earthquakes with Mw = 2.0 within the study area described by the black, thick
polygon. The size of the circles is scaled by magnitude. The blue polygon delineates the boundaries of the
UK's offshore Exclusive Economic Zone. Yellow stars indicate the location of the sites selected for the site-
specific hazard results in Section 3.2. The distribution of the earthquakes and the geometry of the study
area are from Mosca et al. (2024).
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Offshore seismic hazard map: peak ground acceleration
(PGA) on rock for a 95-year return period
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Figure 3 Hazard map for PGA for a 95-year return period. The large, black polygon describes the UK
offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: peak ground acceleration
(PGA) on rock for a 475-year return period
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Figure 4 Hazard map for PGA for a 475-year return period. The large, black polygon describes the UK
offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: peak ground acceleration
(PGA) on rock for a 1100-year return period

M‘l
BGS wa
\/ Surver

21 IDRIC

[ Gaepitpeeens
PGA [g]
0.48
0.44
0.44
0.38
032
0.28
0.24
0.0
0.1&

01z

BGS @ UKRI 2026

Figure 5 Hazard map for PGA for a 1100-year return period. The large, black polygon describes the UK
offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: peak ground acceleration
(PGA) on rock for a 2475-year return period
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Figure 6 Hazard map for PGA for a 2475-year return period. The large, black polygon describes the UK
offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: peak ground acceleration
(PGA) on rock for a 5000-year return period
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Figure 7 Hazard map for PGA for a 5000-year return period. The large, black polygon describes the UK
offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 0.15 s on rock for a 95-year return period
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Figure 8 Hazard map for SAo.15s for a 95-year return period. The large, black polygon describes the UK
offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 0.15 s on rock for a 475-year return period
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Figure 9 Hazard map for SAo.15sfor a 475-year return period. The large, black polygon describes the UK
offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 0.15 s on rock for a 1100-year return period
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Figure 10 Hazard map for SAo.15s for a 1100-year return period. The large, black polygon describes the
UK offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 0.15 s on rock for a 2475-year return period
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Figure 11 Hazard map for SAo.15s for a 2475-year return period. The large, black polygon describes the
UK offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 0.15 s on rock for a 5000-year return period
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Figure 12 Hazard map for SAo.15s for a 5000-year return period. The large, black polygon describes the
UK offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 0.2 s on rock for a 95-year return period
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Figure 13 Hazard map for SAo.20 s for a 95-year return period. The large, black polygon describes the UK
offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 0.2 s on rock for a 475-year return period
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Figure 14 Hazard map for SAo.20sfor a 475-year return period. The large, black polygon describes the UK
offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 0.2 s on rock for a 1100-year return period

m‘l
BGS e
&/ suver

24 IDRIC

:l Carbon cagiuns and
SIHapE Siles

SAqpzs(gl

0.28

0.a2

0.28

0.24

0.20

0.8

012

BGS D UKRI 2026

Figure 15 Hazard map for SAo.20s for a 1100-year return period. The large, black polygon describes the
UK offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 0.2 s on rock for a 2475-year return period
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Figure 16 Hazard map for SAo.20 s for a 2475-year return period. The large, black polygon describes the
UK offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.

23



Offshore seismic hazard map: spectral acceleration
(SA) at 0.2 s on rock for a 5000-year return period
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Figure 17 Hazard map for SAo.20 s for a 5000-year return period. The large, black polygon describes the
UK offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 1.0 s on rock for a 95-year return period
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Figure 18 Hazard map for SA1.00sfor a 95-year return period. The large, black polygon describes the UK
offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 1.0 s on rock for a 475-year return period
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Figure 19 Hazard map for SA1.00sfor a 475-year return period. The large, black polygon describes the UK
offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 1.0 s on rock for a 1100-year return period
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Figure 20 Hazard map for SA1.00s for a 1100-year return period. The large, black polygon describes the
UK offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 1.0 s on rock for a 2475-year return period
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Figure 21 Hazard map for SA1.00s for a 2475-year return period. The large, black polygon describes the
UK offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Offshore seismic hazard map: spectral acceleration
(SA) at 1.0 s on rock for a 5000-year return period
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Figure 22 Hazard map for SA1.00s for a 5000-year return period. The large, black polygon describes the
UK offshore EEZ. BGS © UKRI 2026. Contains OS data © Crown copyright and database right 2026.
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Figure 31 Disaggregation of the hazard for the London site and 475-year return period by magnitude (Mw),
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Figure 32 Disaggregation of the hazard for the London site and 2475-year return period by magnitude
(Mw), Joyner-Boore distance (Rjb) and epsilon (g) for (a) PGA, (b) SAo.2s, (c) SAo2s, and (d) SA1os.
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Glossary

The definitions included in this section are taken directly from various sources: Reiter (1990),
Budnitz et al. (1997), Stein and Wysession (2003), McGuire (2004), PNNL (2014), and
https://earthquake.usgs.gov/learn/glossary/.

Activity rate: The logarithm of the number of earthquakes of magnitude zero or greater expected
to occur in a specific period of time, such as a year.

b-value: The slope of a straight line describing the Gutenberg-Richter recurrence frequency-
magnitude law. It expresses the proportion of large earthquakes to small earthquakes.

Disaggregation: Statistical decomposition of the hazard to show the relative contribution by
magnitude, distance, and ground motion deviation.

Earthquake: A phenomenon of fault rupture releasing stored strain in the Earth’s crust and
propagating from the source through vibratory waves in all directions.

Epicentre: The point of the earthquake on the Earth’s surface.
Fault: A fracture surface or zone in the earth across which there has been relative displacement.
Ground motion model: See Ground motion prediction equation.

Ground motion prediction equation: An empirical model that relates a ground motion measure
(e.g., peak ground acceleration and spectral acceleration) to a set of independent variables, such
as distance, magnitude, source and path parameters. The GMPE predicts a lognormal distribution
of values for the ground motion measure described by a median prediction and the standard
deviation (sigma).

Gutenberg-Richter (recurrence) frequency-magnitude law: The relationship between magnitude
and number of earthquakes in a given region and time period.

Hypocentre: The point in the earth at which an earthquake is initiated.

Joyner-Boore distance: The shortest distance from a site to the surface projection of the rupture
surface of the earthquake.

Logic Tree: A series of branches to describe alternative models and parameter values. The
weights, which must sum to unity at each node, are assigned to each branch using expert
judgement that reflects the relative confidence in the models and parameters.

Magnitude: The size of the earthquake measured from the amplitude of the motion recorded on
seismograms and expressed as a logarithm with base 10.

Maximum magnitude: The largest earthquake magnitude that a seismic source is capable of
generating.

Moment magnitude: Magnitude derived from the scalar seismic moment.

Probabilistic seismic hazard analysis: A methodology to quantify the frequency of exceeding
various ground motion levels at a site given all possible earthquakes in a probabilistic framework.

Peak ground acceleration: Maximum value of acceleration displayed on an accelerogram.

Rate of seismicity: Rate of occurrence of earthquakes above some specified magnitude for a
specific region.

Return period: The mean (average) time between occurrences of a seismic hazard. It is the
reciprocal of the annual frequency of exceeding a particular ground motion level.

Seismic hazard: Potential for dangerous, earthquake-related natural phenomena such as ground
shaking, fault rupture, or soil liquefaction.

Seismic source: Region or volume (zone or fault) where the seismic activity is considered to be
of homogeneous earthquake potential.
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Seismic hazard curve: A graphical curve depicting the frequency (the number of events per unit
time, usually a year) with which selected values of a ground motion measure are expected to be
exceeded.

Seismic source model: Mathematical representation of the spatial and temporal distribution of
expected earthquakes within a magnitude range in a specific region.

Seismic Source zone: Area where the seismic activity is considered to be of homogeneous
earthquake potential, and earthquakes have an equal chance of occurring at any point in the
zone.

Sigma model: Aleatory standard deviation in the ground motion model expressed in logarithms.
It consists of the between-event standard deviation and the within-event standard deviation.

Strike-slip fault. A fault in which the relative displacement is along the strike of the fault plane,
either right- or left-lateral.

Uncertainty: In seismic hazard analysis, there are two types of uncertainties: aleatory and
epistemic uncertainty. The aleatory uncertainty is inherent in a random phenomenon and cannot
be reduced by acquiring additional data or information. The future earthquake locations and
magnitudes have aleatory uncertainty. The epistemic uncertainty is due to our lack of knowledge
regarding the earthquake process, and it can be reduced by the accumulation of additional
information. The geometry of the seismic source model and the maximum magnitude have
epistemic uncertainty.

Vs30: Time-averaged shear wave velocity for the top 30 m.
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