KAMCHATKA 2025 CHARACTERISTICS

rupture characteristics, slip distribution, and basin-scale directivity	Comment by Author: The MS does not contain information about the listed parameters.	Comment by Oswaldo Coca: We found the referenced features. Could you please be more specific?

Rupture Characteristics
The rupture occurred on the shallow-dipping plate interface where the Pacific Plate subducts beneath the Okhotsk Plate. The preferred USGS finite-fault model used a megathrust geometry with dips increasing landward from about 6.5° to 28°. The earthquake released a seismic moment of approximately 2.2 × 10²² N·m (Mw 8.8) (USGS, 2025).

	Parameter
	Estimate

	Magnitude
	Mw 8.8

	Rupture length
	~500–600 km

	Rupture width
	~140–200 km

	Rupture duration
	~220–270 s

	Fault type
	Megathrust

	Rupture direction
	Predominantly southwestward


(USGS, 2025; Xu et al., 2026; Noor,et al.,  2026)
Back-projection and finite-fault studies indicate that rupture initiated near the northern-central part of the source region and propagated approximately 500 km toward the southwest, broadly following the aftershock distribution. The source time function indicates sustained moment release over nearly 4–5 minutes, consistent with a giant subduction earthquake (USGS, 2025; Xu et al., 2026; Noor,et al.,  2026)

Slip Distribution
The most important feature of the 2025 event is the concentration of slip within the megathrust interface rather than at the trench.
The USGS preferred finite-fault inversion estimates a maximum slip of approximately 39 m, with several high-slip asperities exceeding 10 m. The largest slip occurred in the southwestern part of the rupture area (USGS, 2025).

A separate teleseismic inversion by Li et al. (2026) obtained a more conservative solution with:
· Maximum slip ≈ 8 m. 
· Main slip concentrated downdip of the trench. 
· Limited shallow rupture reaching the deformation front. 
· Slip concentrated in a rupture zone about 600 km long and 175 km wide.
Despite differences in absolute slip amplitude, both studies agree on several first-order characteristics:
1. Rupture extended over a very large portion of the Kuril–Kamchatka plate boundary. 
2. Major slip patches were concentrated southwest of the hypocenter. 
3. Shallow trench-breaking slip was relatively limited compared with events such as the 2011 Tōhoku earthquake. 
4. The rupture overlapped substantially with the source region of the 1952 Kamchatka earthquake.

Basin-Scale Tsunami Directivity
The tsunami exhibited pronounced Pacific-basin directivity, producing a focused beam of tsunami energy rather than a radially symmetric wave field.
NOAA tsunami propagation models and Pacific Tsunami Warning Center analyses show that the strongest tsunami energy was directed:
· Southeastward across the North Pacific. 
· Toward Hawaii. 
· Toward the eastern Pacific and portions of South America. 
The directional pattern resulted from the combination of:
· The elongated rupture geometry. 
· Southwestward rupture propagation. 
· Orientation of the Kuril–Kamchatka trench. 
· Distribution of coseismic seafloor uplift.
(USGS, 2025).
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