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Study on the May 28 Birch high-altitude and long-runout ice-rock
avalanche in the Swiss Alps

YIN Yueping', ZHANG Shilin?, HUO Zihao', YANG Chaoping', CHEN Feiyu®
(1. China Institute of Geo-Environment Monitoring ( Guide Center of Prevention Technology for Geo-Hazards, MNR), Beijing
100081, China; 2. Faculty of Geosciences and Engineering, Southwest Jiaotong University,
Chengdu, Sichuan 610031, China)

Abstract: On May 28, 2025, a high-altitude and long-runout ice-rock avalanche disaster occurred at the Birch Glacier in the
Alps of the Valais region in southern Switzerland. This incident completely devastated the downstream towns of Blatten and
Ried, leading to the emergency evacuation of over 300 individuals, with one person reported missing. This study presents a
systematic investigation into the developmental characteristics, evolutionary processes, and disaster dynamics of the “5¢28”
Birch high-altitude and long-runout ice-rock avalanche, utilizing multi-temporal satellite remote sensing images, UAV data

collected pre- and post-disaster, landquake signal, and on-site video footage. Preliminary results indicate that the Nesthorn Peak,
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located at a relative altitude of approximately 300 meters on the south side of the upper Birch Glacier, frequently experienced
rockfalls driven by a combination of global climate warming and freeze-thaw cycles. While the accumulated debris on the
glacier surface suppressed glacial ablation, it enhanced plastic flow, intensified bulging at the glacier front, and promoted the
expansion of ice crevasses. Remote sensing interpretation revealed that the glacier area has expanded by approximately 44%
over the past decade, with the glacier tongue advancing about 110 meters. During the disaster, around 3.0x10° m® of wedge-
shaped sliding mass experienced high-altitude instability, continually impacting the lower Birch Glacier at a velocity of about
36 m/s. This triggered a total instability involving approximately 6.0x10° m* of glacial material and its covered debris, which
subsequently transformed into a rapidly moving ice-rock avalanche that surged out of the valley at an average speed of 64 m/s,
accumulating upon collision with the opposite mountainside. Such high-altitude and long-runout geological disasters,
characterized by ice-rock compositions and developed in high-mountains area, are widely distributed throughout the Himalayan
orogenic belt in China, posing serious threats to the geological safety of major engineering projects. This research may provide

useful references for disaster prevention and mitigation strategies.

%44

Keywords: Birch Glacier; glacier detachment; high-altitude and long-runout ; ice-rock avalanche

0 3|5

i S L DX e ) i P R 38, 2025 4E 5 A 28 H, i T Fit
- 5 B S BT R B 1L K A HEAR (Bireh) vk )1 & AR
W 24 A 1, ¥ R U Blatten 48 5 Ried A 4 1) 1S Hik 5%
(https://tv.cctv.com/2025/05/29/VIDE21J Ty XLiilFWPiDd
TuUq250529.shtml) . /E35 %5 A BEH S 37 BPZH 2Ll B A
KGERE, FHIT R TR Mo, AR IR 3 — i
B A ) AL AR U - TR K . TR RE R H K
AR Z R, Y M EES T W E Birch UK )1 L 5 1 Bl
(AT LA B oK )1 35 1T 44 Rk, TRIE oK) 1 HiT 2k
T WEFENSKAIEY, Bk, F5H 19 HHL
Blatten 1 300 4% /& [ 5 2R, A3 R0k S T R 5
BT, AU — %4 64 % B JE RAE IR K F = h e 5

MR K S 38 SRS 15 i 1R 435 1, Birch vk )1 W7 24 X g
R4 2 600 m, HEFLIX IEFILZ) 1 466 m, T ETE 250K 1 134 m,
IEIE B2 4 600 mo WIS TR, ARK F 32 3%
Bl IR R N A L B o e o S Pt VA
Birch VKJII |75 5 ] Nesthorn 14 it M2 JE f& 5 R (FRFRZY
3.0x10° m®), iZ A 1 il I RE 2 v 2k F 7 Birch vk
N1, 1 Rk MR, 51 % 3124 6.0x10° m® 59 7K1 49 5
S 5kEE), R sid i, EEssikE
RA Y S8 & AR ZRG T, 2 A G 1k
VKRR E R, JEEUT R T VK- AR S | (R ih i
AN I, U RE T R R T BB SRR, fe A HE AR
FE R T MBS 1.0x107 m® 97K A TR B HE SEIAK

AYK “5+28” Birch 5 5 UK 5 AR - TR U 2 ity T AT
KBRS MK EZ — . ZEIE, miEkk
e L B PR B e, R AR Bl - f s gl - HE AR SR

KT UK K VRIS 55 22 AR A SO RLTE 5 S e SR 3
TR B A R, B A A A ) T A
Rz s B B shiE R I | JRah P | 4540 &R Ak
FUBL I R RRAEC 4 FE BRI L vk )1
TCRUABEAR 6 | A ity 5 o WA 2 LA B i P ML R T 20 H 2%
R SR, ML vKs - B K E T2 &k F T
IR VT T i o 3 105 B PR AT 1 3 1L P R R AL L
fik o AR, [ FR AR A AR 22 AR A BR 1) o7 a2
FEVKAE - 8 T, TV U R TR I S5 AR
T4 4. 1970 4E 5 A 31 H, Fb& Andes 11k #x
17 U6t Huascaran 7F i 52 1 T & Az & 67 vk i -1 i
W E, 29 800 m a1 A AR N TEFAK 6 200 m Zb AR,
VKNI A R A R, i =ik Y 3 N DK A 4, 5 380
J8 AL 2RI, - 342 B i R Ik 78 my/s, 18 Bl
B2 16 km, fe ZHEBURRLELZ) 5.0x10" m’, #5857
A Yungay I Al & i B+ AR, & 2 18 000 A
7656 1997 4£ 7 J], Waddington 11I Jk Mount Munday
B & A L DK O, AAE IS . A D
RS, IR 3.2x10° m?, 765 22 850 m (1) FAVE i T
H G R K - B T, VA PG E B KGR 4 km!
2002 4 9 H 20 H, % 7 & i 1L ik Kolka k)1 & A=
RIUBLVKE -0 8 i, K % I Genaldon LI 43 15 312 5)
29 20 km, FERFLLAR RS VKT AL AR R B i 16 R 8
AU, HE— AT 2 15 km, I35 8 55 2 4% 0 5400
SR R SR AR A R, 1 A 140 A3 N, 2
e BB K 1.0x10° m?, 3% 2E 70 16 8 B HE ZE 1T 0L,
2021 4F 2 1 7 H, BV EE A 5O R b X A& AR 0KE W 24, 24
2.7x107 m* B VKA 7R B I3 29 5 600 m [ BE 3 AL A3 35
o B VB 2RI A I R UK A -1 T i, 42 sl B 24


https://tv.cctv.com/2025/05/29/VIDE21JTyXLiilFWPiDdTuUq250529.shtml
https://tv.cctv.com/2025/05/29/VIDE21JTyXLiilFWPiDdTuUq250529.shtml

2025 4

BT, 45 B BT OR BLATHERE 5287 i (L R VK A 13 -8 TR 5T 23

57 m/s, B FHE B K GA 11 km, WHATE T JE il 5 B 446
TSI AR HER, T B FE N5 | & g kK ¢, w i
TURTE Y 2 K LY, FE0200 Z2 A GBAE 1,

TR NE UK - i 2 P 30 0 b RV R 3 A
ASAEFR A AR R =, R BT AU AR L VKT VR 3
Al A EHERUNER A R AR . B XA 2 ERA
A58 B (R8T T e R 3 8, K5 A 2
JE, UK S TR R R A R A, [ PRI | K L b
REAE AN TR R, B L DX vk s 28 b I K 5%
WU 21 Ok, mFE L R AR R L X R
BCOA TR E R TR K, Bk B AT KR T
i o A i B 5 A TR ) B Ty T S L A g
SR, 2 X SN Ay 4 BR K B B e 76 sl fe i 5L b Jo ¥ v
BB 2% | AR A BRI, 5 7 VK - BRI W A
Wk e g 2 L, PR R R TR A M 4 AR
PAFit 5287 Birch = 3 vK A i -4 B 9 9 5 hy B AL 52

191, T AT PR S8 9 ) R R A AR SR B g o
ST RIS, S B R AR X B W K $ A5 %

1 X R4SAE

Birch K157 T Jii - V4 1 & FC 3N, BT 7R B 44y L ik
HR, HE AR bR R : 7°50719.56"E, 46°24'9.39"N. HiE§
il % 4B Nesthorn 11106, W TH g 4K 3 336 m, 75 BE BE i =
B, W Ik 45° ~ 55°, A5 Baltschiederjoch 11114
AHRR, HEIR = R R 3204 mo X35k P9 A WG 1SS R
B, A RRMHEFER KT E S . & 1 s, Birch 7K
JUASE T 2 8 Ly [R] (9 oK MR P, 38 AR b Y 22 o -2 - B
BRI U B AR, MR8 e i, DU
JAPRGEBE N UKEE o 32 H HRER S A K ) 1| 3% 1H 7 = 7 B 2
S SE IR, B ST AN Y UK T R A K S AR
KRB o WIBETBON KN ZEIAL, BN, P 5
bR R U SR AR, B RE e R BE . VA TE R i IR

i
KR
WA

Izl Kelein Nesthornl 111§

Birchyk/ 1| BCHRE o B
HE PRI
[ & | e mmnms

B 1 Birch SALEFRKE - R K B FAEE (BERIR: REBRBULRS)

Fig.1 Regional geological structure map of the Birch high-altitude and long-runout ice-rock avalanche
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Fig. 8 Pre-disaster evolution characteristics of the source area (Data source: Dr. Melaine Le Roy from Savoie Mont Blanc University)
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