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Field Survey of the 2025 Kamchatka Tsunami on Coasts of the North Kuril Islands, Russia
(Second Kuril Strait)
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Abstract—On July 29, 2025, a strong earthquake near Kam-
chatka (Russia) generated a tsunami that spread across the entire
Pacific Ocean. The tsunami had its strongest impact on the coast of
the North Kuril Islands (Paramushir and Shumshu), causing sig-
nificant destruction. During the first days after the
earthquake, a field survey of tsunami traces on these islands was
conducted in the area of the Second Kuril Strait (which divides
these islands). The boundary of land inundation by tsunami waves
was outlined using GPS. Runup heights were determined using
GEBCO_2019 (a grid with 15 arc-second resolution) topographic
maps installed into Google Earth. It should be noted that there is no
good topographic map for the North Kuril Islands region, unli-
ke for the Kamchatka Peninsula. Therefore, conducting field
studies to document and preserve data on tsunami traces—which
have a short lifespan and may be lost due to seasonal storms and
coastal processes—is essential. The study area (Shumshu Island) is
characterized by extreme inaccessibility and a complete lack of
permanent population, making prompt documentation of tsunami
traces critical. Existing estimates of tsunami heights based on
topographic maps are approximate and require field verification.
The results of field measurements provide a foundation for accu-
rately determining tsunami heights using high-precision geodetic
methods such as leveling. A primary analysis of our results indi-
cated that the tsunami heights in Severo-Kurilsk town due to the
2025 earthquake were similar to those caused by the 1952 earth-
quake. This will allow for the refinement of existing models and
assessments, increasing their accuracy for the purpose of assessing
the region’s tsunami risk. The observation results are summarized
in this paper.
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1. Introduction

A catastrophic earthquake with a magnitude of
M, 8.8 occurred at 23:24:52 UTC on July 29,
2025, which was 11:24:52 on July 30, local Kam-
chatka time. The characteristics of the earthquake,
now called the Kamchatka earthquake, are given by
Benz et al. (2025). The epicenter was locate-
d at 52.5 °N, 160.3 °E, at a depth of 30 km, but the
rupture zone extended to the south for approxi-
mately 500 km. This mega-earthquake is among the
ten strongest ever recorded. It led to local destruction
in populated areas of Kamchatka: a kindergarten wall
collapsed, cracks appeared in houses, and chimneys
were destroyed, but fortunately there were no casu-
alties. The earthquake generated a tsunami that
spread across the entire Pacific Ocean. Tsunami alerts
were issued in almost all Pacific Rim countries,
including Russia. Tsunami waves of up to 4 m were
recorded off Kamchatka (we note that water level
fluctuations were also observed in the inland Kuril
Lake), but they did not cause significant damage. The
tsunami had its strongest impact on the town of
Severo-Kurilsk (Paramushir Island, Russia). Water
reached the “Alaid” fish processing factory. The
Severo-Kurilsk port and a fishing enterprise were
flooded. The tsunami tore ships from their moorings
in the port and carried them into the Second Kuril
Strait (between Paramushir and Shumshu islands).
Fortunately, the town itself has been rebuilt on higher
ground over the years; therefore, there were neither
fatalities nor serious injuries. On the neighboring
island of Shumshu, a tent camp was flooded, but its
inhabitants reached safety on higher ground. Just a
few hours after the tsunami waves arrived, videos
were distributed online showing the coastline of
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Paramushir and Shumshu islands being flooded. A
map of the geographic region with the tsunami epi-
center is shown in Fig. 1.

The previous major earthquake in this region, a
magnitude 9.0 event, occurred on November 5, 1952,
at essentially the same location as the 2025 earth-
quake. It triggered a tsunami that resulted in the worst
disaster in the Russian Far East in the past century,
severely impacting the North Kuril Islands and dev-
astating the town of Severo-Kurilsk. Numerous
coastal settlements were completely destroyed
(Gusiakov, 2016; Kaistrenko & Sedaeva, 2001; Levin
& Nosov, 2016; Savarensky et al., 1958; Shevchenko
et al.,, 2012; Soloviev, 1978; Zayakin, 1996). Fig-
ure 2, adapted from Kaistrenko and Sedaeva (2001),
shows the distribution of tsunami wave heights along
the islands of Paramushir and Shumshu.

The maximum wave height in 1952 exceeded
18 m, and the official death toll from the tsunami was
2,336. At that time, the absence of a tsunami warning
system contributed to the high number of casualties.
In the more recent event, however, the competent and
skillful actions of all services ensured that human
casualties were avoided.

We conducted a field survey of tsunami traces on
the islands adjacent to the Second Kuril Strait (which
separates them) and analyzed the obtained data. The
survey in Severo-Kurilsk (Paramushir Island) was
conducted one day after the tsunami, on August 1.
Surveys on Shumshu Island (at the sites of the former
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settlements of Baikovo and Kozyrevsky) followed
two days after the tsunami, on August 2.

2. Methodology for Measuring the Flood Zone

The aim of the measurements was to trace the
tsunami wave inundation line on the coast. This line
was clearly marked by ejected debris (garbage,
boards, ropes, etc.) and severely flattened grass. The
coordinates of points along the inundation line were
measured using a GPS navigator (Garmin GPSmap
65S). Using the General Bathymetric Chart of the
Oceans (GEBCO_2019 grid, 15 arc-second resolu-
tion) integrated into Google Earth, we determined the
height of these points above sea level and their dis-
tance from the water’s edge.

We note that the tsunami occurred at low tide.
According to tide tables, the sea level dropped from
1.6 m at 10:00 to 1.2 m at 12:00, and to 1 m at 14:00
Kamchatka time (the earthquake occurred at 11:24
local time). Therefore, the elevations recorded on the
topographic map correspond to actual wave heights
that are approximately 1.2 m above the receding tide
level. However, the height data provided below are
from the topographic map without tidal correction.
This mapping method is recommended in the ITST
Post-Tsunami Survey Field Guide (ITST, 2014) and
was partially used during the 2018 tsunami survey on
Sulawesi Island, Indonesia (Omira et al., 2019).

Sea of Okhotsk

Bakowo

Kezyrevsty

Second Kuril Strart

Figure 1
The geographical region map indicating the tsunami epicenter
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Figure 2
The distribution of wave heights along the islands of Paramushir and Shumshu during the 1952 tsunami (Kaistrenko & Sedaeva, 2001)

3. The Coastal Zone Survey of Severo-Kurilsk, inundation line mapped during the survey. The
Paramushir Island numbered points correspond to locations for which

more detailed flooding information will be provided.

The coastal zone map of Severo-Kurilsk is shown First of all, we will mention several flooding shots

in Fig. 3. The red line indicates the tsunami of the Severo-Kurilsk port taken from various video
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Figure 3
Severo-Kurilsk coastal zone. The red line shows the maximum inundation zone

clips which appeared in large numbers on the Internet
(Fig. 4). The characteristic points from these clips
have been transferred onto the map (top left). Let us
note that all the objects (hangars, barrels), which
allowed us to determine the position of these shots on
the map, are clearly visible in the shots.

3.1. Point 1 (50.683516°, 156.124325°)—Fig. 5

According to the topographic map, the elevation
of this point is approximately 5 m above sea level,
and it is located 450 m from the water’s edge.
Evidence of flooding is observed here, including
grass flattened by water and a debris line deposited by
the waves. The most recent and distinct debris line
(the wave’s maximum inland extent) is clearly
visible. It is worth noting that the road running
parallel to the coast acted as a barrier to the tsunami.
The wave only overtopped it in a few places where
the road crosses stream channels.

3.2. Point 2 (50.677960°, 156.126235°) — Fig. 6

According to the topographic map, the height of
this location is approximately 5 m above sea level,
and the distance to the water’s edge is 550 m. Grass
flattened by water is evident here. It is important to
note that a river, along which the wave penetrated
more than 650 m inland, flows through this area.
Visually, the width of the riverbed appears to have
increased three to four times after the tsunami.

3.3. Point 3 (50.675025°, 156.131761°) — Fig. 7

This location, situated approximately 6 m above
sea level and 550 m from the water’s edge, shows
clear signs of recent flooding. The grass is flattened,
and a distinct debris line is visible. A narrow, tongue-
shaped section of the coast appears to have been
inundated. The flooding did not reach the buildings,
stopping roughly 20 m away.
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Figure 4
The flooding zone of the Severo-Kurilsk port according to video clips (GR RAS (Kamchatka branch))

Figure 5
Point 1 (50.683516°, 156.124325°) The blue line shows the maximum inundation zone

The flooding line for Severo-Kurilsk is shown by
the red line in Fig. 8, along with the corresponding
inundation line. As can be seen, the maximum wave
height was approximately 10 m. This location is
indicated by the vertical arrow in Fig. 8 and is shown
in more detail in Fig. 9. Its coordinates are
50.675669 °N, 156.14124 °E, at a distance of
260 m from the shore. Away from this point, the

inundation height remains almost constant along the
coast and measures 5 m on the left (north-west) side
of the port. To the right (south-east) of the port, the
splash heights are higher, reaching up to 7 m. A
riverbed is visible on the right side of the map. While
it is difficult to determine visually how far the wave
traveled upstream, debris traces are visible up to
100 m from the sea.
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Figure 6
Point 2 (50.677960°, 156.126235°). The blue line shows the maximum inundation zone

Figure 7
Point 3 (50.675025°, 156.131761°). The blue line shows the maximum inundation zone

4. The Tsunami Trace Survey on Shumshu Island
(Former Baikovo and Kozyrevsky Settlements)

The settlement of Baikovo (currently uninhabited)
is located on the Shumshu Is. coast of the Second
Kuril Strait. Fieldwork was conducted on August 2,
2025—two days after the event—using the same
measurement method as in the Severo-Kurilsk sur-
vey. A video circulated online shows the tsunami
nearly submerging the local diesel power plant
(indicated by the arrow in Fig. 10). The plant itself is
about 3 m in height and sits approximately 3 m
above sea level. According to eyewitnesses, the wave
did not completely cover the structure, so the maxi-
mum tsunami height at this location is estimated to be
slightly under 6 m.

The same figure also shows the maximum run-up
line near Baikovo (marked in red). The highest

recorded point reached 15 m at coordinates
50.716564°, 156.199945°, located about 500 m
straight inland from the water’s edge.

In Fig. 10, a wide, tongue-like area, where the
wave propagated far inland from the shore, is visible
(see also Fig. 11). The Nikolaevka River, approxi-
mately 2 m wide, flows through the lowland in this
area. The water spread to a width of about 150 m,
reaching a maximum of 170 m.

Several photos of the flooded areas, taken during
the survey, are provided below. The corresponding
locations (points) are shown in Fig. 11.

4.1. Point 1 (50.719872°, 156.194949°) — Fig. 12

According to the topographic map, the height of
this point relative to sea level is approximately 10 m,
and its distance from the shore is 110 m. At this
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Figure 8
The coastal flood line (the red line) and the heights of these places
above the sea level on the coast in the area of the Severo-Kurilsk
port (Paramushir Island). The inundation line and the height
coordinates are also given in the appendix (https://skbsami.ru/
tsunamisurvey)

location, grass flattened by water is visible, and a
clear flood line can be observed.

4.2. Point 2 (50.718680°, 156.194824°) — Fig. 13

The height of this location is about 8 m, at a
distance of 80 m from the shoreline. Here, grass
flattened by water and pieces of wood deposited by
water are visible. The flood line is clearly marked.

4.3. Point 3 (50.716590°, 156.196533°) — Fig. 14

Its height above sea level is about 8 m, and its
distance from coastline (see Fig. 11, from “point 3”
to the coastline) is 290 m. In this location, the band of
garbage deposited by the water, tracing the flood line,
is clearly visible.

4.4. Point 4 (50.716541° 156.199888°) — Fig. 15

The farthest point of the wave’s inundation is
marked by a metal container that was carried inland
by the tsunami. Flattened grass is also visible at this
location. This point is approximately 15 m above sea
level and about 500 m from the shoreline.

M. Kotenko et al.
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Similar measurements were conducted in the area
of the Kozyrevsky settlement (also currently unin-
habited). The survey focused on the cape near the
settlement that projects into the strait (see Fig. 1,
right). The coastline inundated by the tsunami in this
area is shown in Fig. 16. Here, the maximum wave
height reached 10 m at a distance of 250 m from the
shore (this point is indicated by an arrow in the
figure). Between the cape and the point of maximum
run-up, the figure shows a lowland area where the
wave penetrated far inland.

4.5. Point 9 (50.703663° 156.178119°) — Fig. 17

The wave entry point along the creek-bed ends
with the debris line brought by the tsunami. Flattened
grass is also visible. This point’s height is about 4 m,
the distance from the water edge is 85 m.

4.6. Point 10 (50.707642° 156.174656°) — Fig. 18

The run-up line along the coast is clearly visible.
The grass is dry and flattened, and small washouts are
also visible. This point’s height is about 2 m, the
distance from the shore is 55 m.

4.7. Point 11 (50.707920° 156.177052°) — Fig. 19

At this point, the run-up line is visible, it is
marked by the band of garbage brought. This point’s
height is about 7 m, the distance from the shore is
165 m.

7260 m to the sea .

Figure 9
The view of the point with the extreme 10 m splash height. In the middle is the view from the sea, and on the right is the view towards the sea
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Figure 10
The flooding line track (the red line) of the tsunami in the area of Baikovo settlement and the distribution of the heights of these places along
it. The arrow on the map indicates the diesel plant location, the flooding pattern of which is shown in the upper part of the figure
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Figure 11
The extent of coastal flooding in the area of the Nikolaevka River (see Fig. 10). The blue line shows the maximum inundation zone

Figure 12
Point 1 (50.719872°, 156.194949°). The blue line shows the maximum inundation zone

5. Conclusion

Results of a field survey of tsunami traces on
Paramushir and Shumshu islands in the Second Kuril
Strait (North Kuril Islands, Russia) are presented. The
tsunami was generated by a catastrophic magnitude
Mw 8.8 earthquake near the Kamchatka Peninsula on
July 29, 2025. The survey was conducted within the
first two days after the event and later refined through
more detailed examination of specific sites.

The coordinates of the inundation line were
measured using GPS. Using the General Bathymetric

Chart of the Oceans (GEBCO) integrated into Google
Earth, the height of these points above mean sea level
and their distance from the water’s edge were deter-
mined. The maximum inundation height in the
Severo-Kurilsk area (Paramushir Island) was
approximately 10 m. This is likely due to the focus-
ing of water flow between two hills behind the port
facilities. The greatest inundation distance, about
650 m, occurred along a riverbed. On Shumshu
Island, the maximum run-up height reached 15 m
along a riverbed in the area of the former Baikovo
settlement. A similar height was recorded near the
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Figure 13
Point 2 (50.718680°, 156.194824°). The blue line shows the maximum inundation zone

Figure 14
Point 3 (50.716590°, 156.196533°). The blue line shows the maximum inundation zone

Figure 15
Point 4 (50.716541° 156.199888°). The blue line shows the maximum inundation zone
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Baykovo

Figure 16
The track of the tsunami flood line (the red line) in the area of Kozyrevsky settlement and distribution of wave heights along it
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Figure 17
Point 9 (50.703663° 156.178119°). The blue line shows the maximum inundation zone

Figure 18
Point 10 (50.707642° 156.174656°). The blue line shows the maximum inundation zone

former Kozyrevsky settlement. GPS tracks of the
flood zones on both islands are available online
(https://skbsami.ru/tsunamisurvey). A full list of
locations and measurements is presented in Table 1.

Figure 2 demonstrates that the tsunami heights in
Severo-Kurilsk from the 2025 earthquake are similar
to those generated by the 1952 event.

We also compare the 2025 tsunami heights with
predicted values from existing tsunami hazard
assessments. In an early scheme (Go et al., 1988), the
100-year forecasted wave height for the Severo-

Kurilsk and Baikovo area was 17-18 m, and 11 m for
Kozyrevsky. In more recent Regional Tsunami
Hazard Maps for the Russian Far East, developed
using PTHA methodology (Gusiakov et al., 2019),
the predicted wave height exceeding 6 m for the
Shumshu and Paramushir region has a 5% probability
in 50 years (a ~ 975-year return period). The 2025
earthquake is the sixth strongest on record (Pacific or
Global?), and the observed tsunami heights of 5-7 m
on average, with maximum run-ups up to 15 m, are
consistent with these predicted ranges.
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Figure 19
Point 11 (50.707920° 156.177052°). The blue line shows the maximum inundation zone

Table 1

List of locations and measurement results of the tsunami field survey (The heights were derived from the topographic map)

Area point Lat

Lon Value (m) Type (RH-runup
height, IH — inundation

height, other)

Severo-Kurilsk port 1 50.683516° 156.124325° 5 RH
Severo-Kurilsk port 2 50.677960° 156.126235° 5 RH
Severo-Kurilsk port 3 50.675025° 156.131761° 6 RH
Severo-Kurilsk port 4 50.675669° 156.14124° 7 (10) RH (Splash)
Baikovo 5 (#1 Fig. 11) 50.719872° 156.194949° 8 (10) RH (Splash)
Baikovo 6 (#2 Fig. 11) 50.718680° 156.194824° 8 RH
Baikovo 7 (#3 Fig. 11) 50.716590° 156.196533° 8 RH
Baikovo 8 (#4 Fig. 11) 50.716541° 156.199888° 10 (15) RH (Splash)
Kozyrevsky 9 50.703663° 156.178119° 4 RH
Kozyrevsky 10 50.707642° 156.174656° 2 RH
Kozyrevsky 11 50.707920° 156.177052° 7 RH
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