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Pakistan is very severely 
affected by this event, 
particularly in the 
epicentral area, a very 
rugged mountainous 
area with deep narrow 
valleys and relief of 5,000 
or more feet and slopes 
of 45o to 75o.
Muzaffarabad is the 
largest city in the region, 
with a population of 
about 200,000, but a 
surprising number of 
settlements and houses 
are on on valley walls, 
right up to ridge tops.

Typical terrain of affected area in Pakistan.

Shaking intensity: based on observations to buildings and infrastructure (ie, 
little or no damage to engineered structures), estimate MMI VIII-IX in 
Muzaffarabad (about 10 km SW of epicenter), and MMI VII-VIII in other locations, 
which typically were south of Muzaffarabad.  
Liquefaction was not observed, and doesn’t appear to have occurred to any 
significant degree, probably due to low water table in this arid region, as well as 
alluvial deposits being generally coarsely graded (ie, low fines, due to steepness 
of stream beds).
Landslides have occurred in numerous locations, generaly minor to moderate in 
scale, and far fewer than might be expected given the steepness of the terrain.

Typical landslides in 
Pakistan.Earthquake
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However, there is one enormous landslide, located about 40 km SE of the 
epicenter, which appears to be a failure of entire valley wall perhaps 5,000 feet 
high, that flowed down and across a valley, damming the valley with a crest 
length of approximately 2 km. The scale of this slide is analogous to the 1959 
Hebgen Lake (Montana) slide, and warrants further investigation. 

NASA image of large landslide, Pakistan earthquake (created by Jesse Allen, Earth 
Observatory,using data provided courtesy of Eric Fielding, NASA/JPL, the 
NASA/GSFC/METI/ERSDAC/JAROS, and U.S./Japan ASTER Science Team, 
http://yubanet.com/artman/publish/article_26337.shtml )



Buildings: There are several types of residential buildings in the region, which 
may be lumped into two broad categories: katcha, a one-story stone masonry 
building, unreinforced and without bond beam, with flat earthen roof supported on 
wood beams.  Stone masonry may be dry stacked or have mud mortar).  The 
second  category is pucca, which will typically be one or two story buildings, with
either a light-weight pitched wood-framed roof covered with corrugated 
galvanized iron sheeting, or a flat slab reinforced concrete roof, with walls 
typically of fired brick.  Approximately Approximately 75,000 katcha buildings, 
and 87,000 pucca buildings have collapsed in Pakistan. 

Aerial view, Town of Bagh  
– note pancaked buildings.



Collapsed stone masonry building (metal roof) – note RC frame with unreinforced 
CMU infill, virtually undamaged, in background).

Collapsed stone masonry building (metal roof)

Commercial and institutional buildings are typically pucca construction, or 
reinforced concrete frames with unreinforced brick masonry infill, particularly if 3 
or more stories in height. There are very few buildings greater than 5 stories in 



the affected region.  Most 2 and 3 story commercial buildings have open front 
(soft story) on ground floor facing street. Some religious and public buildings are 
arched or domed.  Commercial and institutional building damage was 
proportionately similar to residential, but buildings greater than two stories seem 
to have had significantly less damage, perhaps due to some professional 
involvement in design.  All construction is of very poor quality by US or similar 
standards.  One multi-story RC frame building collapsed in Islamabad.  

Two story URM school building – upper story had RC bond beam but fired brick 
wall still collapsed outward – note vertical crack and incipient failure of upper 

story wall to right 

Lifelines in general have sustained relatively little damage compared to the 
building sector, with water and electricity generally restored within one week. 
Roads have been blocked at numerous locations by landslides  – reportedly 
1,300 km of roads destroyed in AJK.  Bridges virtually undamaged. Cellular 
service available most locations, and landline service in towns.

Undamaged highway bridge, 
Muzaffarabad 



Response and Recovery:  There are approximately 3 million persons in 
Pakistan affected by this earthquake, many of them in high mountain villages and 
whose houses have collapsed.  Snow will begin falling in late October in upper 
elevations, with snow falling at the snow line (approximately 2,000 ft elevation) by 
late November.  However, large parts of the population are reluctant to leave 
their land, due in part to the need to care for their livestock through the winter. 
Pakistan is thus confronted with the need to provide minimal shelter in remote 
locations for large numbers of people, and  has limited institutional and other 
resources to deal with the situation, resulting in appeals to the international 
community for assistance.  The UN, IFRC, US, Japan, Turkey and other nations 
have provided military and civilian assistance, and many NGOs and individual 
Pakistani citizens are all involved in a difficult situation extending over a large 
area of rugged terrain.
Preliminary Lessons Learned: The landsliding deserves study, particularly the 
huge landslide discussed above.  The most interesting aspect of this event is the 
response and recovery aspects, which is a relatively unique situation and will be 
of interest and heuristic value for planners, emergency responders and social 
scientists.
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