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Abstract

On 26 August 2026, an ice–rock avalanche detached from the northern flank of
Langtang Lirung (7,227 m) in the Nepal Himalaya at about 5,200 m a.s.l., trans-
formed into a debris flow that travelled roughly 22 km in 6–7 minutes, destroyed
the Gyirong border port (China) and dammed the river; a flood then propagated
a reported 170 km down the Bhote Koshi–Trishuli– Narayani system into Nepal
and India. The event killed at least 16 people in China (546 missing, as of 29
August) and, in Nepal, 903 bodies were recovered with 4,247 missing (NDRRMA,
31 August). Using only open data — seismic records, Sentinel-1 SAR backscat-
ter change, emergency mapping (Copernicus EMSR927, HOT/OSM) and official
reports from both countries — we reconstruct the full cascade and assess the ori-
gin of the initial flood wave: it reached the first inhabited stream gauge 12.8 min
after the trigger, far too fast to be the overflow of the main barrier lake (which
began only on 28 August), and was generated by the avalanche-emplaced debris
flow and/or a rapid release from the debris dam, which cannot be separated
with openly available data. SAR change detection identifies about 7.5 km2 of
strongly modified surface within the source-sector analysis window; under an
assumed affected-layer thickness of 1–5 m this corresponds to a first-order volume-
equivalent scale of the order of 107 m3, which should not be interpreted as a
direct estimate of the detached source volume. ERA5-Land shows a modest warm
anomaly (+0.59 K, July–August 2026 vs. 1991–2020). The event recurred at the
same transboundary site 14 months after the 8 July 2025 Gyirong glacial lake out-
burst flood, underscoring slope-scale monitoring and cross-border data sharing
as priorities.
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1 Introduction

Cryospheric hazards in High Mountain Asia (HMA) have intensified over the past
two decades, driven by rapid warming, glacier recession and permafrost degradation
[1, 2]. Beyond the widely studied glacial lake outburst floods (GLOFs) [3–5], a growing
class of events originates from the detachment of ice and ice–rock masses from steep
glacierised slopes, producing ice–rock avalanches that can transform into long-runout
debris flows and, in some cases, flood cascades [6–8]. The 7 February 2021 Chamoli
event (India), in which a ∼27×106 m3 rock–ice avalanche generated a debris flow that
destroyed two hydropower plants and killed more than 200 people [6], exemplifies this
hazard class; the October 2023 Sikkim flood cascade [9, 10], the 2021 Melamchi ero-
sional cascade [11], the 2024 Thame GLOF [12, 13] and the 2000 Yigong rockslide-dam
outburst [14, 15] illustrate how small trigger volumes can amplify into transboundary
disasters through erosion and damming processes [16–18].

On 26 August 2026, a new and larger-scale example of such a cascade struck the
China–Nepal border region. An ice–rock avalanche from the northern flank of Lang-
tang Lirung (7,227 m) at ∼5,200 m a.s.l. transformed into a high-speed debris flow
that reached the Gyirong (Jilong) border port, Xizang (Tibet), China, within 6–7 min-
utes, destroyed about 0.7 km2 of the port area, and dammed the river; a flood then
propagated a reported 170 km downstream along the Bhote Koshi (Rasuwa)–Trishuli–
Narayani corridor into Nepal and India. As of 29 August 2026, Chinese authorities
reported 16 dead and 546 missing (including 261 foreign nationals from 23 countries);
Nepal’s National Disaster Risk Reduction and Management Authority (NDRRMA)
reported 903 bodies recovered and 4,247 missing on 31 August. The event has been
variously described in the literature and media as the “Bhotekoshi flash flood” [19],
the “Gyirong mudslide” (Chinese official statements) and the “2026 Nuwakot Flood”;
here we adopt the term the 26 August 2026 Gyirong–Bhote Koshi ice–rock avalanche
cascade.

The disaster occurred only 14 months after the 8 July 2025 Gyirong GLOF at the
same border location [20, 21], which was attributed to a supraglacial lake outburst
on the upper Purepu Tsangpo and caused at least nine fatalities and the temporary
closure of the port. The repeated, mechanism-distinct cryospheric failure at one trans-
boundary site raises urgent questions about monitoring, warning and data-sharing
between the two countries [22, 23].

Early scientific responses to the 2026 event include a rapid analysis report by the
International Research on Disaster Risk (IRDR) [24], a preliminary investigation by
the Chinese national key laboratory [25], and a preprint (not peer reviewed) that
quantified the warning chain, showing that the public alert followed the trigger by
38.8 min while the flood wave reached the first inhabited gauge in 12.8 min, implying
a negative lead time of 26 min [19]. To date, no peer-reviewed study has provided a
full multi-source reconstruction of the cascade from the source area to the downstream
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flood, nor assessed the origin of the initial flood wave or the relationship between the
2025 and 2026 events at the same site.

This study addresses three research questions: RQ1 how can the cascade chain
(source area, flow path, damming, breach, flood propagation) be reconstructed from
open multi-source observations? RQ2 what were the trigger and environmental condi-
tions (meteorological anomalies, absence of tectonic triggering)? RQ3 what generated
the initial flood wave on 26 August — the avalanche-emplaced flow itself (H1), a rapid
partial breach of the debris dam (H2), or the later overflow of the main barrier lake
(H3)?

2 Study area and event setting

2.1 Geographic setting

Langtang Lirung (7,227 m) is the highest peak of the Langtang Himal, Nepal, about
30 km north of Kathmandu and immediately south of the China–Nepal border. Its
northern flank drains via the Chhochen Khola (also reported as Lhende Khola [19])
into the Purepu Tsangpo (also reported as Donglin Zangbo in Chinese official accounts;
Zhang et al. [20] describe the upper Purepu Tsangpo as a tributary of the Donglin
Tsangpo), which crosses the border at the Gyirong port and becomes the Bhote
Koshi in Rasuwa District, Nepal. The Bhote Koshi joins the Trishuli at Nuwakot;
the Trishuli–Narayani (Gandaki) system continues to the Ganges lowlands of India, a
reported 170 km downstream of the source area. We use the nomenclature of the offi-
cial Xizang press conference for Chinese-side streams and note the alternative names
where they occur in the literature. The Bhote Koshi (Rasuwa) studied here is distinct
from the Bhotekoshi river of the Sun Koshi system (Kodari), which was the site of the
July 2016 flood [26].

2.2 Precursor event: the 8 July 2025 Gyirong GLOF

On 8 July 2025, a GLOF originating from a supraglacial lake on the upper Purepu
Tsangpo inundated the same border corridor. Remote-sensing analysis [20] docu-
mented a ∼45% (0.31 km2) decrease of the lake area, a ∼7.65-fold expansion between
9 May and 6 July 2025 (from ∼0.08 to ∼0.69 km2; the ratio implied by the reported
values is ∼8.6, indicating rounding in the source), and downstream peak discharge
amplification to about 8,400 m3 s−1 (≈6-fold) in narrow, V-shaped downstream
reaches. The flood caused at least nine deaths and left 19 people missing (peer-reviewed
estimate [20]; early media reports gave lower rolling counts), damaged the port and
led to its temporary closure. A companion study [21] highlighted precursor signals and
monitoring gaps.

2.3 Data cut-off

The data cut-off for this Version 1 is 31 August 2026, 12:00 UTC. Facts and figures
in this paper reflect information available up to that time; later developments are
treated in Section 4.5 as post-event evolution and will be incorporated in subsequent
versions of this preprint.
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3 Data and methods

3.1 Seismic records

We queried the USGS ComCat FDSN event service for the region 27.5–29.5◦N, 84.5–
86.5◦E for 2026 and verified that no M≥4 tectonic earthquake occurred prior to the
event. Two events were recorded on 26 August: M5.2 at 02:52:10 UTC (10:52:10 Bei-
jing time) and M4.2 at 06:00:35 UTC, both classified as landslide-type with 0 km
depth. The Italian National Institute of Geophysics and Volcanology (INGV) explic-
itly clarified that the signal was generated by the avalanche and dam-breach processes,
not by an earthquake. We therefore treat the M5.2 signal as the avalanche origin time.

3.2 Sentinel-1 SAR backscatter change detection

We used Sentinel-1 IW GRD images (dual-polarisation VV/VH, descending orbit)
from Google Earth Engine. The VV backscatter values in the COPERNICUS/S1 GRD
collection are in decibels (log scaling); we therefore quantify change as the difference
∆dB = post − pre. The pre-event state is the median of six scenes acquired 26 July–
24 August 2026; the post-event state is the single available descending scene of 31
August 2026 (the 12-day revisit cycle and monsoon conditions limited post-event cov-
erage; scene counts were verified against the collection). Areas with ∆dB < −3 dB
(backscatter decrease, consistent with erosion or removal of surface material) and
> +3 dB (increase, consistent with deposition or standing water) were mapped at 10-
m pixel spacing; the analysis region is limited to the source sector east of ∼85.4◦E
where post-event coverage is valid. Statistics were computed with a documented script
(pixel-to-area conversion at the AOI latitude); we note that seasonal surface change
(early-season snow) cannot be fully excluded [27].

3.3 Optical baseline

The lowest-cloud pre-event Sentinel-2 L2A scene of 24 August 2026 (tile 45RUM,
38.6% cloud cover; 29.1% for the L1C product) provides the pre-event surface context.
Post-event cloud-free optical coverage was unavailable (monsoon conditions), so post-
event mapping relies on SAR and emergency mapping products.

3.4 Emergency mapping and flood extent

We used the Copernicus Emergency Management Service (EMS) activation EMSR927
grading products for three areas of interest (AOI01–03) [28], the HOT/OSM flood
extent observed on 27 August 2026 (31.7 km2), and OSM waterways for cartogra-
phy. EMSR927 grading includes damaged infrastructure (e.g., Trishuli Power House,
Rasuwagadhi hydropower dam, Langtang Khola hydroelectric plant; road damage
in AOI03 including 613 segments of the Pasang Lhamu Highway); building counts
(433/431/2,343 in AOI01/02/03) and road-segment counts were verified by direct
count from the delivered shapefiles.
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3.5 Meteorological reanalysis

We use ERA5-Land [29] daily 2-m temperature for July and August 2026 against
the 1991–2020 climatology to test the reported “warmest surface temperatures in two
years” prior to the collapse; the anomaly results are presented in Section 4.4.

3.6 Official data and ethics

We rely on official statements of the Xizang Autonomous Region press conference (30
August 2026), the Ministry of Water Resources radar survey of the barrier lake, NDR-
RMA situation reports, and the USGS/INGV statements. Casualty figures are quoted
with their reporting date. This study uses only openly available data; no individuals
are identified; no funding was received.

4 Results

4.1 Source area and flow path

The seismic record places the avalanche origin at 02:52:10 UTC on 26 August 2026
(10:52:10 Beijing time), consistent with the official timeline. The preliminary inves-
tigation [25] reports an ice–rock avalanche of about 88 s duration from the northern
flank of Langtang Lirung at ∼5,200 m a.s.l., followed by a debris flow that travelled
∼22 km over a vertical drop of ∼3,300 m and impacted the Gyirong port (∼1,800 m)
at 10:59 Beijing time, i.e., within 6–7 minutes (mean speed of order 50 m s−1; the
China Geological Survey reports “7 minutes, 20 km”).

Sentinel-1 backscatter change (VV, ∆dB = post minus pre; six pre-event scenes,
26 July–24 August, versus the single post-event scene of 31 August; descending orbit)
reveals a strongly modified surface zone (∆dB < −3 dB) of about 7.5 km2 within the
source window (85.44–85.50◦E, 28.28–28.34◦N) (Fig. 3); across the full valid analysis
sector, 53 km2 show a decrease and 27 km2 an increase. The mapped change area
may include, in addition to source detachment, erosion along the flow path, debris
deposition, wet-snow/seasonal surface change and SAR geometry and soil-moisture
effects; it should not be interpreted as a direct measure of the detached source area.
Under an assumed equivalent affected-layer thickness of 1–5 m, the mapped change
corresponds to a first-order volume-equivalent scale of ∼107 m3 (1–4×107 m3), not
a direct estimate of the detached source volume. No post-event cloud-free optical
imagery was available (monsoon); the pre-event Sentinel-2 scene of 24 August 2026
serves as baseline context (Fig. 3).

4.2 River damming and barrier lakes

The debris flow dammed the river at the confluence of the Chhochen Khola with the
Purepu Tsangpo, upstream of the port. The Ministry of Water Resources radar survey
characterised the main barrier dam as ∼60 m high, ∼1,100 m long and ∼300 m wide,
impounding a lake of ∼0.1 km2 with a volume of ∼2.2×106 m3. A second, smaller
suspected barrier lake was identified about 5 km upstream, near the source area, by the
PowerChina-1 X-band SAR satellite on 28 August. The main lake began to overflow
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on 28 August at 17:50 Beijing time (outflow ∼50 m3 s−1 vs. inflow ∼23 m3 s−1) and
was largely drained naturally by 29–30 August. At the reported inflow, the reported
volume would accumulate in about 27 h — of the same order as the ∼63 h observed
between damming and the reported overflow onset — suggesting seepage, lower initial
inflow, or uncertainty in the reported parameters.

4.3 Flood propagation

The initial flood wave reached the first inhabited stream gauge of Nepal’s Flood
Forecasting Division in 12.8 min after the trigger [19], i.e., before any significant
barrier-lake storage could have accumulated. Satellite-based flood mapping (HOT,
observed 27 August) delineated 31.7 km2 of inundated area along the Bhote Koshi–
Trishuli corridor. Copernicus EMSR927 grading documents damage along the corridor:
433 buildings assessed in the upper Bhote Koshi valley (AOI01), 431 near Rasuwagadhi
(AOI02) and 2,343 around Bidur on the Trishuli (AOI03), plus hydropower infrastruc-
ture (Trishuli Power House, Rasuwagadhi hydropower dam, Langtang Khola plant;
∼748 MW of capacity affected, 354 MW operational and 394 MW under construc-
tion, per the IRDR rapid assessment [24]), bridges and the Pasang Lhamu Highway
(613 damaged segments in AOI03; counts verified by direct count from the deliv-
ered shapefiles). Reported flood impacts extend about 170 km downstream to the
Narayani/Gandak system at the India border [22]. Official casualty figures as of the
data cut-off are 16 dead and 546 missing on the Chinese side (29 August, including
261 foreign nationals from 23 countries) and 903 bodies recovered with 4,247 missing
in Nepal (NDRRMA, 31 August).

4.4 Trigger and environmental conditions

No M≥4 tectonic earthquake occurred in the region during 2026 before the event
(USGS catalog; verified 31 August 2026), and INGV confirmed the recorded signals
were generated by the mass movement itself. The event therefore was not seismically
triggered. ERA5-Land shows a modest positive anomaly of +0.59 K in mean 2-m
temperature for July–August 2026 relative to the 1991–2020 climatology over the study
region, with daily values of 9.3–11.3 ◦C in the valley; the media-reported “warmest
surface temperatures in two years” claim is not strongly supported at this spatial scale,
although reanalysis uncertainty in steep terrain is large (Fig. 5). Rainfall preceding
the event has been reported but its quantitative contribution remains to be assessed.

4.5 Post-event evolution

After the Version 1 data cut-off (31 August 2026, 12:00 UTC), the barrier lake
remained drained and rescue operations continued on both sides of the border; the
official figures quoted above may be updated in subsequent versions of this preprint if
authorities release definitive numbers.
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5 Discussion

5.1 A cascade chain consistent across independent observations

The multi-source observations are mutually consistent: the seismic origin time
(02:52:10 UTC), the official impact time at the port (02:59 UTC), the 12.8-min arrival
at the first gauge [19], the 88-s avalanche duration [25], the barrier-lake parame-
ters and overflow timing (28 August), and the flood extent mapped on 27 August
jointly constrain a single cascade: ice–rock avalanche → debris flow → river damming
→ breach/overflow flood → 170-km downstream propagation. The event shares the
generic structure of the Chamoli cascade [6] and of rockslide-dam outburst floods
[14, 16], but differs in its transboundary impact and in the short warning time avail-
able [19]. The first-order volume-equivalent scale (∼107 m3; see Section 4.1 for the
associated caveats) is comparable to the 27 × 106 m3 Chamoli detachment [6]; the
downstream impact was modulated here by the damming–breach sequence and by the
steep, constricted valley that funnelled the flow into the border port.

5.2 RQ3: origin of the initial flood wave

Three scenarios for the initial flood wave (26 August) were evaluated: (H1) the
avalanche-emplaced debris flow itself generated the wave; (H2) a rapid partial breach
of the debris dam released stored water within minutes to hours; (H3) the main bar-
rier lake overflow (28 August 17:50) generated the wave. The evidence excludes H3
as the source of the initial wave: the wave reached the first inhabited gauge 12.8 min
after the trigger [19], far too fast for a lake-fill-and-overflow process; the flood extent
was already observable on 27 August; and overflow began only on 28 August. The tim-
ing alone, however, cannot separate H1 from H2: a rapid partial release of impounded
water within minutes of damming would arrive at the gauges on the same timescale
as the emplaced flow. Moreover, the official INGV clarification describes exactly such
a mechanism — temporary blockage of the river by debris followed by breaching of
the natural dam and release of water, mud and debris [30]. The energy budget of the
preprint [19] (∼19.96 ×106 m3 excess volume, with frictional meltwater excluded as
the sole source) is likewise consistent with a substantial water-release component. We
therefore conclude that the initial wave was generated within minutes of avalanche
emplacement by the emplaced debris flow and/or a rapid release from the debris dam
(H1/H2), that H3 is excluded, and that the relative contributions of H1 and H2 can-
not be separated with openly available data; gauge-level records from both countries
would be required. The 28 August overflow of the main barrier lake constituted a later,
secondary flood wave.

5.3 Two cryospheric disasters at one transboundary site

The 2025 GLOF [20, 21] and the 2026 ice–rock avalanche cascade (Table 2) originated
from different mechanisms (lake outburst vs. glacier detachment), yet both produced
catastrophic downstream impacts at the same port and valley, 14 months apart. This
recurrence demonstrates that monitoring strategies focused only on glacial lakes [3,
4, 31] are insufficient: glacierised slopes above the valleys must also be monitored
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[7, 8, 32]. It also underscores the value of multi-hazard transboundary risk assessment
[23, 33, 34].

5.4 Early warning and governance gaps

The quantified warning latency of the 2026 event — mass alert 38.8 min after the
trigger vs. 12.8 min flood travel time to the first inhabited gauge (timing figures
from the preprint [19], not peer reviewed, based on the seismic origin time and the
gauge chronology of Nepal’s Flood Forecasting Division) — implies that even a well-
functioning national warning chain could not have provided lead time at the uppermost
gauges [19, 22]. Our reconstruction adds that the destruction of the two uppermost
gauges at 27% and 87% of their warning stages (reported in the same preprint) left
threshold-based systems blind. Cross-border data sharing (seismic, gauge, satellite)
and slope-scale monitoring are the actionable gaps identified by this event and its 2025
precursor.

5.5 Discrepancy with the IRDR rapid assessment

The IRDR rapid analysis report [24], prepared within days of the event from early
secondary data, proposed a different chronology: an ice–rock–soil mass failure on 25
August 2026 (13:00–14:00 Nepal time), formation of a temporary natural dam lasting
approximately 18–19 h, and a dam breach at 08:30–08:37 Nepal time on 26 August,
which it associated with the recorded seismic signal. This chronology cannot be rec-
onciled with the one adopted here. First, the official Xizang press conference and the
China Geological Survey place the avalanche initiation at 10:52 Beijing time (08:37
Nepal time) on 26 August and the impact at the Gyirong port 6–7 min later; had the
mass failure occurred on 25 August, the port would have been affected a day earlier,
contradicting all contemporaneous reports. Second, the seismic signal (M5.2, landslide
type, 0 km depth) coincides with the 08:37 Nepal time initiation and with ground
reports of a loud roar at the same minute [30]; the INGV clarification describes block-
age followed by a rapid release — i.e., the signal brackets a single event on the morning
of 26 August, not a breach after an 18–19 h impoundment. Third, the initial flood wave
reached the first inhabited gauge within 12.8 min of 08:37 Nepal time [19] and devas-
tated Timure during the day on 26 August; a breach 18–19 h after a 25 August failure
would have produced the flood during the night of 25–26 August, inconsistent with
the observed timing. The IRDR report itself notes that its reconstruction relied on
preliminary secondary data and that tributary inflow may have masked the upstream
blockage, which may explain the earlier dating. We therefore retain the official/INGV
chronology (initiation at 08:37 Nepal time on 26 August) while acknowledging that
both assessments share the same core mechanism (blockage followed by rapid release)
and that resolving the residual timing uncertainty requires gauge and seismic wave-
form records from both countries. Note that the IRDR interpretation of the 08:37
signal as a breach rather than an initiation does not affect our RQ3 conclusion: under
either reading, the initial flood wave was released abruptly within minutes to hours of
damming — not by the slow overflow of the main barrier lake on 28 August.
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5.6 Limitations

(1) No public post-event high-resolution DEM was available at the time of analy-
sis; the SAR change area cannot be converted into a direct volume estimate, and
only a first-order volume-equivalent scale (∼107 m3, source sector, under an assumed
affected-layer thickness of 1–5 m) is reported; seasonal surface change cannot be fully
excluded. (2) Post-event optical imagery was unavailable because of monsoon cloud
cover; SAR backscatter analysis partially compensates, but the post-event SAR cover-
age is a single scene (31 August) restricted to the source sector, leaving the port area
without SAR change detection (the port is covered instead by EMSR927 grading and
official reports). (3) Gauge records from Nepal’s Flood Forecasting Division were not
directly accessible to us; timing figures rely on the preprint [19]. (4) Casualty figures
are evolving and are quoted with dates. (5) ERA5 anomaly values carry substantial
uncertainty in steep terrain and should be treated as indicative.

6 Conclusion

We reconstructed the 26 August 2026 Gyirong–Bhote Koshi ice–rock avalanche cascade
from open multi-source observations. The cascade chain is consistent across seismic,
SAR, emergency-mapping and official data: an ice–rock avalanche of about 88 s from
the northern flank of Langtang Lirung at∼5,200 m a.s.l., a debris flow covering∼22 km
in 6–7 min that destroyed the Gyirong port and dammed the river, and a flood that
propagated a reported 170 km into Nepal and India. The initial flood wave arrived
within ∼13 min of the avalanche — far before the main barrier lake began to overflow
on 28 August — and was generated by the avalanche-emplaced debris flow and/or a
rapid release from the debris dam, which cannot be separated with open data. SAR
change detection constrains the strongly modified surface area in the source sector
to ∼7.5 km2, corresponding under an assumed affected-layer thickness of 1–5 m to a
first-order volume-equivalent scale of ∼107 m3 (not a direct estimate of the detached
source volume). The recurrence of two mechanistically distinct cryospheric disasters
at the same transboundary site within 14 months — a GLOF in July 2025 and an
ice–rock avalanche cascade in August 2026 — highlights slope-scale monitoring and
cross-border data sharing as the priorities for reducing future risk in this corridor.
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7 Tables and figures

Table 1 Key parameters of the 26 August 2026 Gyirong–Bhote Koshi ice–rock avalanche cascade. Casualty figures are
quoted with their reporting date.

Parameter Value As of

Avalanche initiation 26 Aug 2026, 10:52:10 Beijing time (02:52:10
UTC); M5.2 seismic signal, landslide type, 0
km depth (USGS; initially reported as M4.4,
revised)

26 Aug

Source Langtang Lirung (7,227 m) northern flank,
∼5,200 m a.s.l.

30 Aug

Avalanche duration ∼88 s 29 Aug
Debris-flow runout ∼22 km in 6–7 min; drop ∼3,300 m 29–30 Aug
Impact at Gyirong port ∼0.7 km2, 27 structures; G216, power, telecom 26 Aug
Main barrier lake Dam 60 m × 1,100 m × 300 m; lake 0.1 km2;

∼2.2×106 m3
28–30 Aug

Overflow onset 28 Aug 17:50 (outflow 50 vs inflow 23 m3 s−1) 30 Aug
Lake drainage Largely drained by 29–30 Aug 30 Aug
Flood propagation Bhote Koshi–Trishuli–Narayani, reported ∼170

km to India
26–31 Aug

Casualties, China 16 dead, 546 missing (261 foreign, 23 countries) 29 Aug 18:00
Casualties, Nepal 903 bodies, 4,247 missing (NDRRMA) 31 Aug 09:00
Tectonic trigger None (no M≥4 tectonic event in 2026 before the

event; INGV clarification)
31 Aug

Table 2 Comparison of the two cryospheric disasters at the same transboundary site.

Aspect 8 Jul 2025 Gyirong GLOF 26 Aug 2026 Gyirong–Bhote Koshi cascade

Mechanism Supraglacial lake outburst (GLOF) Ice–rock avalanche, debris flow, damming,
breach flood (non-GLOF)

Source Supraglacial lake, upper Purepu Tsangpo Langtang Lirung northern flank, ∼5,200 m
Source-scale signal Lake area −0.31 km2 (−45%); 7.65× expansion

9 May–6 Jul 2025
∼88 s avalanche; debris flow ∼22 km in 6–7 min

Peak discharge ∼8,400 m3 s−1 (downstream, ≈6× amplifica-
tion)

Not gauged; first gauge hit in ∼12.8 min

Impact ≥9 dead, 19 missing; port closed China: 16 dead, 546 missing; Nepal: 903 bodies,
4,247 missing (NDRRMA)

Warning — No alert before arrival; mass alert 38.8 min after
trigger

Interval — 14 months
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Fig. 1 Study area and event chain. Flood extent observed 27 August 2026 (HOT/OSM); Copernicus
EMSR927 areas of interest; OSM waterways; DEM: Copernicus DEM 30 m. Placemarks of source
area and barrier lake are approximate.
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