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An earthquake of magnitude M 4.4 occurred at 09:04:50 IST, located in the Jhajjar, Haryana,
whose epicenter is at 28.63°N and 76.68°E at a shallow depth of 10 km. The epicentre is 50 km West
of New Delhi. The earthquake magnitude M 4.4 does not fall in the category of damaging earthquake,
however, it was felt widely in the entire NCR Delhi and the surrounding states because of its shallow
depth. The impact of shacking diminished quickly due to subsurface highly seismic attenuative
behavior of materials. The event was well recorded by more than 30 broadband seismic stations
installed by National Centre for Seismology. The earthquakes occurred within Seismic Zone 1V, as
delineated by the seismic zoning map of India, indicating a high seismic hazard, and the epicentre
occurred between a major NNE-SSW trending Delhi Haridwar Ridge (DHR) and Mahendragarh-
Dehradun subsurface (MDDSF) fault. The analysis of past seismic data indicates that the sequence of
events occurred along an NNE-SSW trending DHR and MDDSF fault. This structural feature serves
as a highly favourable location for the triggering of the mainshock, primarily due to the significant
structural heterogeneity present in and around the epicentral region. The variation in subsurface
geological structures likely contributed to stress accumulation and subsequent rupture along this trend.
An examination of past seismic activity within a 100 square kilometre radius of the epicentre reveals
that a magnitude 4.7 earthquake occurred south of the current epicentre on July 03, 2020. This suggests
a normal pattern of seismogenesis in the past that corroborated with the seismic activity, highlighting
the presence of pre-existing stress conditions and interactions among several lineaments and faults
present in the area. Furthermore, the preliminary fault plane solution, derived from moment tensor
inversion, indicates that the earthquake was associated with a normal faulting mechanism. The fault
plane is oriented along a NE-SW strike, consistent with the regional stress regime and geological
structures. Felt reports of maximum Intensity IV (MMI scale) in the epicentral region and minimum
intensity III (MMI Scale) have been reported from a distance of around 0 km and 100 km from the

epicentre respectively (Fig. 2).
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Figure 1: The present earthquake (M 4.4) of 10" July 2025 (Star in Red colour) and past
seismicity(2019-2025) in the epicentral and surrounding region, along with recent felt earthquake near

the epicentral region (Blue star) (source:www.seismo.gov.in; NCS-MoES). The geological faults (solid
black lines) and lineament (dashed line) were obtained from Bhukosh, GSI.

The recorded earthquakes as per EQ Catalogue of NCS reveals that the region is associated with
small to moderate earthquake (Fig.1) in the last 5 years.

The earthquake is widely felt in the Jhajjar, Haryana and Delhi-NCR region (Fig. 3). Within
two hours, 49 felt reports due to this earthquake, have been received from Delhi-NCR, Haryana through
NCS website and Mobile App having intensity ranging from II to III on Modified Mercalli Intensity
(MMI) Scale (Fig. 3).
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Figure 3: Felt responses (squares) of the 10th July 2025 earthquake M 4.4 (circle) from different users

reported on www.seismo.gov.in and BhooKamp mobile-app. 49 responses were received within two

hours from the time of occurrence of earthquake.
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Figure 4: Number of felt responses with respect to time lapses

In a nutshell, today’s earthquake, an M 4.4 earthquake at a shallow depth of 10 km, is associated with
perceptible shaking due to an Intensity at Source Zone of IV on the MMI scale and maximum Peak
Ground acceleration was measured in the area of New Delhi due to amplification of subsurface strata
and comparatively amplifiable soil.

The source Zone beneath the epicentre is associated with known Seismogenic faults, i.e. Delhi Haridwar
Ridge and Mahendragarh-Dehradun subsurface Fault (MDDSF), that might have broken due to structural
heterogeneities. This mechanism is supported by the normal faulting of today's earthquake (10.07.2025).
Most importantly, the source zone witnessed several micro to moderate earthquake of maximum

magnitude 4.7.

The details of the maximum peak ground motion (PGA) recorded is tabulated below

Site Maximum PGA Distance from epicentre (km)
(in g)

Narela, Delhi 0.010 42

Ridge, Delhi 0.002 52

Lodhi Road 0.004 53




