*nrse  Iwo-step large rock avalanche in the Pacific Range

30 May 2019
; Sentinel-1 CSAR IW acquired on 04 May 2019 at 02:02:04 UTC

Sentinel-1 CSAR TW acquired on 16 May 2019 at 02:02:04 UTC
Sentinel-2 MSI L2A acquired on 26 May 2019 at 19:09:21 UTC
Sentinel-1 CSAR IW acquired on 28 May 2019 at 02:02:05 UTC
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F|g 1-51- red:vv[28 05. 2019] green:vv[16 05.2019), blue:vv[04 05. 2019] colour comp05|te The Pauﬁc range lies east of Georgia Stra 2D view
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Fig. 2 - 52 (17.03.2019) - 8,4,3 colour composite - Mount Joffre and its gIacner in March 2019



https://www.sentinelvision.eu/hyperlook/d371e984c1404c999d57166c4274c6ee
mailto:svp@visioterra.fr
https://www.sentinelvision.eu/hyperlook/669faaf90bda43b7891d91a40697b40c
https://www.sentinelvision.eu/hyperlook/afec3010d9364348a1424d3a33057c66

Fig. 3 - S2 (26.05.2019) - 8,4,3 colour composite - View two months later after the avalanche. 3D animation 3D view
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Following a large landslide in British Colombia, Ash Kelly reported for CityNews Vancouver: "No one was hurt when tonnes of rock, dirt, ice and trees
came down into Cerise Creek on the back side of Joffre Peak north of Pemberton at 7:41 [14:41 UT] Monday [9th May] morning." " The extremely

popular Joffre Lakes trail is on the other side of the mountain and was not impacted."
the rockslide easier. i 3D view

Fig. 4 - 52 (26.05.2019) - 12,8,2 colour composite - The shortwave infrared bands makes the delimitati ’_
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On his Twitter account, Dr. Drew Brayshaw estimated the initial failure area was ~25 000 m2 (~200 m high, ~150 m wide) while the avalanche runout

distance is ~4.2 km



https://www.sentinelvision.eu/hyperlook/968e6a971d50496c97c4f02b9bb35872
https://www.sentinelvision.eu/hyperlook/cb774ef10fca4250bbcad376a7a6528c
https://www.citynews1130.com/2019/05/14/large-landslide-on-joffre-peak-north-of-pemberton-puts-backcountry-access-in-jeopardy/
https://www.sentinelvision.eu/hyperlook/0584d2a350054ea288a9a54895ffff04
https://twitter.com/DrewBrayshaw/status/1128071921445138432

12,8,2 colour composite - Large snow melt preceded the avalanche. _ _ 3D animation 3D view
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Natural Resources Canada earthquake seismologist John Cassidy confirms on his Twitter account that earthquake instruments likely noticed the
event: "There is a signal at seismic stations near Whistler and Lillooet at ~14:41UT (or 7:41a.m. local time today). This signal is consistent with a
landslide signal (timing and appearance]. These seismometers are <50 km from the Joffre Peak site."
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Source: John (assidy via Twitter



https://www.sentinelvision.eu/hyperlook/7c83dbce801b4e719ebb8e7ab8a6ddce
https://www.sentinelvision.eu/hyperlook/73aba4512efb453cb7926e6faf1554c2
https://twitter.com/earthquakeguy/status/1128097709313757184/
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Fig. 6 - 51 (07.05.2019) - vvvh WV colour comp05|te South- Iooklng radar view of the Joffre group
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Dave Petley, the Pro-Vice- Chancellor for Research and Innovatlon at the University of Sheffield in the United Klngdom offers a explanatlonln h|s blog
decicated to such events: "Again we see a large rock avalanche in a high mountain area in the spring time, so it is logical to think that this might
have been associated with melting ice in the rock mass. Interestingly, British Columbia has been experiencing unusually high temperatures — on
Thursday last week [9th May] a number of temperature records were broken, with temperatures in some locations reaching 30°C. British Columbia
experiences frequent large landslides — notable events include the 2012 Johnsons Landing landslide and the dramatic 2010 Meager Creek rock
avalanche."

Fig. 7 - S1 [19 05.2019) - wv,vh,vv colour comp05|te The rubble tongue shows as a brlght n0|sy area. . R 3D vievy
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Two days later, Dave Petley reported: "a second, prabably even larger, rock avalanche occurred on Joffre Peak in British Columbia in Canada Thls
event appears to have been a collapse of second major section of the steep side of the mountain, following the major event on Sunday." " The
image does appear to suggest that this failure event is larger than the original last Sunday. The collapse was picked up on the regional seismic
network. A tweet by John (assidy indicates that it was detected by the seismic stations at Whistler, Lillooet, and Hope, with the event happening
at a little after 9pm on 16th May 2019." "1t is likely that this landslide will have had a significant runout, but the timing of the landslide means
that as yet there is no available data on this at the time of writing."



https://www.sentinelvision.eu/hyperlook/1b8de32dcc8a45179d1471e1fdbfff88
https://blogs.agu.org/landslideblog/2019/05/15/joffre-peak/
https://www.sentinelvision.eu/hyperlook/4d5462ea923c4977a6e3456ca4eee37d
https://blogs.agu.org/landslideblog/2019/05/17/another-probably-even-larger-rock-avalanche-on-joffre-peak/

19.05.2019), blue:vh(07.05.2019) colour composite - Land‘cro_ver_ change shows in purple & green. 3D view
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Fig. 8 - 51 - red:vh(07.05.2019), green:
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Fig. 9 - 51 - red:vv(07.05.2019), green:vv(19.05
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https://www.sentinelvision.eu/hyperlook/a15bde2b2c534439b9d398e9a436de6b
https://www.sentinelvision.eu/hyperlook/3069c34f0fc94b6381b158e58701cd93
https://www.sentinelvision.eu/hyperlook/da5639b7b7f341d89d933866ab98bc42
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A graphic depicts the two points on Joffre Peak where rockslides occurred this week - Source: Steve Jones.
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Fig. 10 - S1 [0_4‘._95.2019] - neg(vh,vv,vh) colour composite - Ascending radar acquisition before theg_r!d lide

}

I, &

<

SR
RN

¥

2 Wi T s ER g b

In an article written May 22, (BC News warns it is probably not over: "In aerial photos taken on Saturday, geologist Drew Brayshaw says a crack
about 20 to 30 metres long can be seen adjacent to the left of the second slide. This means a slab of unstable rock remains hanging there waiting
to fall, he added. 'Whether that means it's gonna slide now, or it might be a week, a month, a year, but it's definitely lost stability," Brayshaw said.

‘T think it's more likely than not that there will be another slide there." Brayshaw, a geologist and environmental consultant in Chilliwack, says the
next slide could be as big as the first."

Wl ) 2 3323538, 502763, 45520



https://globalnews.ca/news/5287436/joffre-peak-sheds-more-rock-amid-2nd-massive-rockslide-in-a-week/
https://www.sentinelvision.eu/hyperlook/55957eaa99ee41c0aea3cf0eda49c800
https://www.cbc.ca/news/canada/british-columbia/joffre-peak-landslide-imminent-1.5145409
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"Alpine permafrost helps to hold rocks in place, but rocks become more susceptible to landslides when it melts, said Brent Ward, co-director for the
Centre for Natural Hazards Research at Simon Fraser University. That melted snow accumulates in fractures in the rock, triggering landslides, he
said."

Fig. 12 - S1 (28.05.2019) - neglvh,vv,vh) colour composite - Acquisition after the second landslide shows a large avalanche starting zone. 3D view
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"Some research shows the frequency of large slides is increasing due to climate change, Brayshaw said. Landslides like these happen about once a
year in the Coastal Range and usually in areas where there are no people, he added. The two landslides last week at Joffre Peak washed away
several backcountry ski routes, like the Twisting Couloir and Central Couloir"



https://www.sentinelvision.eu/hyperlook/ca4df1b4e4b942e1a4e150612bb87f22
https://www.sentinelvision.eu/hyperlook/11314b8aa3594b21b65e1bf6dd0d5616

Flg 13 - Sl - red:wv(28. 05 2019), green: vv[16 05.2019), blue vv(04.05. 2019] colour composite - Multidate composite before / between / after. 3D view
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6.05. 2019] blue:vh(04.05. 2019] colciur composite - Same usmg the VH polarisation 3D animation 3D view
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The views expressed herein can in no way be taken to reflect the official opinion of the Eurapean Space Agency or the European Union.
Contains modified Copernicus Sentinel data 2019, processed by VisioTerra.

More on European Commission space: f Youl(mi:
More on ESA: ] Youliif: S-1 website S-2 website S-3 website
More on Copernicus program: f 'ﬂ]“ Tuhe cihub portal Cophub portal Inthub portal

More on VisioTerra: f Yﬂ“ Tube Sentinel Vision Portal Envisat+ERS portal Swarm+GOCE portal CryoSat portal
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