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Introduction 
This document provides an overview of the current 
understanding of the earthquake hazard near 
Almaty. These findings are the result of a long-term 
collaboration between scientists in Kazakhstan, 
Kyrgyzstan, the United Kingdom and Germany. 
 

Active Faults Near Almaty 
Almaty lies at the foot of the Tian Shan mountains 
which were uplifted over millions of years due to 
movement on faults. Some of these faults are still 
active today and are capable of producing 
earthquakes.  
 
There are several active faults located very close 
to Almaty. These faults have historically produced 
three very large earthquakes: 
 

 1887 Magnitude 7.3 Verny earthquake 

 1889 Magnitude 8.0 – 8.3 Chilik earthquake 

 1911 Magnitude 8.0 Chon Kemin earthquake.  
 
Almaty is also located directly on top of an active 
fault, shown in red in Figure 1 below. Evidence of 
past earthquakes has been mapped for ~300 km. 
This is the Zailisky Range Front Fault, which lies at 
the northern edge of the Zailisky Alatau. 
 

Earthquakes occur when rocks quickly slip past each other along cracks called 

faults, producing seismic waves which shake the ground. 

Key Points 
 Almaty is located very close to several 

active faults, which means it is 
exposed to a high earthquake hazard 

 There is evidence for past earthquakes 
along 300 km of the mountain front 

 The Big Almaty Canal is built on top of 
the fault and could be destroyed in an 
earthquake 

 Modelling shows that an earthquake 
near Almaty could cause thousands of 
fatalities, thousands of building 
collapses, and financial losses worth 
millions of dollars 

 Unreinforced masonry buildings are 
very vulnerable to collapse but are the 
most common type of building in all 
districts of Almaty 

 Information on earthquake hazard 
should be used to inform a scenario-
based planning exercise to identify 
vulnerabilities and develop mitigation 
strategies 

 Learning more about the geological 
structures and their earthquake 
potential will help to inform these 
preparations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Faults and earthquakes near Almaty. Black faults adapted from [1], red faults from [2] our own mapping. 
Earthquake locations from [3], [4] and [5]. 
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Imagery from satellites and drone surveys, 
GPS data and field investigations show that 
the ground surface has been deformed in 
earthquakes which occurred many hundreds 
or thousands of years ago, before historical 
records began. In more recent times, the 
section of the Zailisky Range Front Fault 
beneath Almaty might have been the source 
of the 1887 Verny earthquake, but we cannot 
be certain. [2] 
 
Evidence of earthquakes 

The photo (Figure 2) shows evidence of past 
earthquakes beneath Almaty. The northern 
part of the road has been uplifted in multiple earthquakes producing a fault scarp. There are 

similar fault scarps many places along 
the mountain front, including in the 
town of Talgar. 
 
100 km to the east of Almaty, near the 
village of Koram, an excavation of the 
fault scarp revealed layers of sediment 
that were offset in two earthquakes 
(Figure 3). Dating these sediments in 
the laboratory showed that two 
earthquakes occurred within the past 
10 thousand years, and that thousands 
of years have passed since the last 
earthquake. This proved that this 
section of the fault is active and could 
produce another earthquake in the 
present day. 
 
Based on the evidence from fault 
scarps and the excavation, past 
earthquakes on the Zailisky Range 
Front Fault were magnitude 6.6 – 7.2, 
but might have been much larger. 

 

The Big Almaty Canal 

Near Koram, the Big Almaty Canal 
crosses over the fault in multiple 
locations (Figure 4). If an 
earthquake ruptures on this fault 
section, different parts of the canal 
will be pulled in different directions. 
This would cause significant 
damage to the canal, in addition to 
damage from the shaking. 

Figure 2. A fault scarp in Almaty. Fault marked in red. 

Figure 3. Excavation of the Zailisky Range Front Fault revealing 2 earthquakes. 

Figure 4. The Big Almaty Canal crosses the fault in multiple locations. 
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Models of Earthquake 
Damage and Losses 
The 1887, 1889 and 1911 
earthquakes caused damage in 
Almaty. Now the city is much larger, a 
similar earthquake today would be 
even more destructive. 
 
Seven different earthquake scenarios 
were modelled using the Global 
Earthquake Model’s OpenQuake 
Engine, in order to investigate the 
potential impacts on Almaty [6]. The 
results suggest that an earthquake 
close to Almaty would cause 
thousands of fatalities and thousands 
of buildings would collapse. 
 
The scenario with the biggest 
modelled impacts is a magnitude 6.5 
earthquake directly beneath the city. 
The model suggests such an event 
could lead to 4,100 fatalities, 12,300 building collapses, and $4,700 million (USD) in financial 
losses.  
 
These modelled impacts are for Almaty only: further impacts should be expected in other towns 
along the range front. The modelled scenarios are based on initial mapping and measuring of the 
faults near Almaty. Other scenarios involving larger magnitude events may also be possible. 
Further geological research will help to refine the estimates. 

 

Figure 5. The seven different earthquake scenarios [6]. 

Figure 6. Modelled fatalities in Almaty from seven different earthquake scenarios [6]. 
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Building types and Vulnerability 

In every district of Almaty the most common building type is 
unreinforced masonry. Unreinforced masonry is more likely 
to collapse in earthquakes compared to other types of 
buildings. The potential impacts of an earthquake could be 
reduced by retrofitting buildings and ensuring new buildings 
are constructed to withstand shaking. 
 

Conclusions & Recommendations 
Preparing for Earthquakes 

There are several active faults underneath or close to 
Almaty which could produce destructive earthquakes 
leading to thousands of deaths and thousands of building 
collapses. It is necessary to take steps to prepare for such 
events to minimize damage and loss. 
 
Knowledge of the earthquake hazard should be combined 

with information on buildings, infrastructure, utilities, and organisational networks in a scenario-
based planning exercise to identify vulnerabilities. The outputs of such an exercise could provide 
important information for city planners to prepare for earthquakes and mitigate these 
vulnerabilities, including in the planning of future developments, in identifying and retrofitting 
dangerous buildings, and in developing effective earthquake emergency response mechanisms. 
 
Scientific Research 

Despite significant progress in understanding the seismic hazard to Almaty, the exact locations of 
all the active faults, the magnitudes of earthquakes they might produce and the distribution of 
shaking they might cause are unknown or poorly constrained. Therefore, further scientific research 
is also needed to better understand the earthquake hazard to Almaty and to improve the 
information available for planning and mitigation. Examples of such research include but are not 
limited to: 
 

 Local validation of the equations used to calculate the distribution and magnitude of shaking 
(Ground Motion Prediction Equations) and their underlying parameters. This would help with 
more accurate prediction of the shaking in a given earthquake scenario.  

 Further investigations of the geological structures in the Kazakh Platform. Our research 
suggests there may be some active faults to the north of Almaty, but more work is needed to 
determine the size, location and earthquake potential of these structures. 

 More excavations of fault scarps, especially close to Almaty. This will improve the 
understanding of earthquake magnitudes and typical behaviour of the Zailisky Range Front 
Fault

  

Figure 7. Modelled percentage of 
completely damaged buildings in each 
district of Almaty in the most damaging 
earthquake scenario [6] 

Retrofitting: Making additions to buildings to make them less vulnerable to 
damage or collapse in an earthquake 
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Further Reading 
Blog post summarizing Amey et al. (2021) research paper on scenario modelling for Almaty 
earthquake hazards 
 
Blog post summarizing Grützner et al. (2017) research paper on evidence for Active Faulting on 
the Zailisky Range Front 
 
The fault scarp excavation is from a PhD thesis recently submitted at the University of Oxford 
which is currently being prepared for journal submission (Wilkinson et al. in prep) 
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