
 

ALCHI–SUMTSEG –AN ENDANGERED JEWEL? 
 

Wolfgang Heusgen 
 
The Alchi Chos-Khor is the magical sacred compound located in a 
bend of the Indus River, and founded by sKal-ldan shes-rab and 
Tshul-khrims od. Its indescribable power is an experience for every 
visitor to Ladakh. 

The central building in this complex is the Sumtseg, a three-
storey temple that counts among the most excellent Buddhist 
buildings in northern India. It is remarkable not only for the unique 
paintings that have been described in many books. In this article, I 
write as an architect about the unique nature of the building. 

Like hardly any other temple of this kind in the country, the 
proportions of the Sumtseg correspond to the iconometry of Tantric 
Buddhism. The architecture and, above all, the visual arts—practically 
all of which served religious purposes—are characterised by artistic 
efforts to fully explain the world and to understand its scale. A logical 
consequence was the development of iconometric grids, and precise 
orders were used as the basis for all forms of representation. The best 
known medium to represent these orders is the mandala diagram. 

Today there are only a few early Buddhist buildings left whose 
three-dimensional geometry corresponds to the geometry of the 
mandala diagram as perfectly as that of the Alchi Sumtseg. Studies by 
Gerald Kozicz from Graz University of Technology prove this.  

We visited Alchi in the late summer of 2002, and we learnt that 
a power plant is being built upriver, within sight of the complex. This 
will be a plant with a huge dam that transfers the hydropower of the 
Indus River to a power station to generate electricity (I shall speak 
about the sense of such a project later on.) 

Dams are engineering projects whose static effect is to hold 
back the mass and pressure of the water with the dam’s own weight 
and mass. Depending on the material and construction, these are dams 
with a base on the river bed on which lies a high trapezium-shaped 
cross-section. These dams must be water-tight in order to prevent the 
water from seeping through cavities in the structure. The critical zone 
of dams is between the edge of the material (concrete) and the natural 
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terrain, the river bed. It is necessary to ‘interlink’ these two areas in 
order to make the base of the dam stable. 

The Indus has carved its riverbed through rock where the future 
dam is planned. This rock is mainly granite, with some “dead rock”, 
that is to say, it is cracked in the top layers and very crumbly in some 
places. Nevertheless, we still talk about rock, and “interlocking” the 
dam with the rock will only be possible by creating a groove. So, the 
rock will have to be blasted. And you all know the side effects of 
blasting. 

Every detonation in the ground causes seismic waves: 
horizontal and vertical waves that can vary in range and intensity 
depending on the type of material in which they spread and the depth 
and explosive charge at which they are caused. The harder the 
material being blasted—and the deeper the detonation—the further the 
waves will spread, just like an earthquake. And the building site is just 
1.5 kilometres from the Sumtseg as the crow flies.  

That brings me to the title of my talk: “the Sumtseg in danger?” 
In terms of building technique, the Sumtseg is a solid masonry 
construction made of loam, with a timber construction of supports, 
beams and boards inside that makes up the various storeys and roofs.  

Wood and loam are two building materials with very different 
properties. In addition, the interplay of the building components (loam 
wall) and inner bearing structures carrying the storeys (wood supports 
and roofs) are not adequately connected with each other (frictional 
connection). This means that the static system of the building is based 
only on the principle of gravity. All building elements are kept in 
position by their weight. There are no additional building components 
that adequately anchor with the “other material”. In other words, the 
Sumtseg—as engineers say—is not braced. 

Changing or deforming the individual elements results in a 
disruption of the overall building. By ‘disruption’ I mean the whole 
range of possibilities—from deformation (with resulting cracks) to 
total failure of the structure (partial collapse of the building). 

Deformation is always a factor with loam structures. Loam is a 
hydroscopic material, which means that it absorbs water and swells, 
changing its volume and, at the same time, losing stability. It is 
therefore not dimensionally stable.  
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Cross-sectional drawing of the Alchi Sumtseg by Gerald Kozicz. 
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Let me give an example. In 1996, a friend and I were allowed to 
survey the lantern (the third storey) of the Sumtseg. Geometrically, the 
lantern is a cube. The load-bearing structure is a wooden table 
construction inside the cube. There are four supports on a pair of 
beams of the roof above the first floor; the supports carry a beam grid 
for the roof that is outside the cube. On top of this, there is a beam 
construction that forms the inside shell of the roof; the beams are 
layered and angled at 45 degrees to each other. The room is enclosed 
on the side by loam walls that are only ‘leaning’ on the supports at 
their side edges. Because they do not have any connection to the 
actual bearing structure, they cannot brace the ‘table’. 

The result is that the wooden bearing structure (with the roof) 
and the walls all live ‘a life of their own’. The loam walls have lost 
their stability because, despite the roof overhang, they are exposed to 
wetness and the strong afternoon winds on the west side. This overlap 
of wetness (loss of stability) and wind (horizontal outside load) leads 
to deformation of the wall in the middle. The result is a ‘blister’. 

However, these effects also have an impact on the wooden 
table. Due to this load, the square shape is deformed into a 
parallelogram. The east-facing outside wall follows this deformation 
and the blister is also tipping over at the top of the wall. Our 
measurements have shown that the horizontal shift of the lantern 
towards the east is so far advanced that the eaves point of the roof is 
already on the wall. 

So the water runs straight onto the wall and collects at the 
bottom. This means that this area stays wet for longer and the weight 
of the wall is making the blister bigger and bigger at the bottom. The 
painted layers of plaster are cracking more and more. However, since 
they are reinforced with straw, they are stiffer than the wall itself. 
Their connection is ripping and is in danger of flaking off with the 
paintings. 

The Archaeological Survey of India (ASI) has recognised this 
danger and, two years ago, installed vertical supports against the walls 
to help stop the walls from breaking. However, this has not solved the 
problem. 

By explaining the problem with the lantern, I wanted to show 
you how sensitively such structures react to the smallest disturbances. 
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Admittedly this takes place over a long period, but the climate 
conditions in the region have changed dramatically over the past ten 
years. 

But what effect do tremors have on the Sumtseg? Of course, 
tremors will affect all the buildings of the Chos-Khor, but none of 
them are as vulnerable as this building because of its form. The 
interplay of horizontal and vertical vibrations could cause the weak 
points of the structure (where there are no positive and frictional 
connections) to overlap and amplify each other. 

Vertical vibrations would loosen the beam-ends that are only 
resting on the supports, while the masses above (floors and walls) 
would absorb the movement and create further, far stronger vibrations. 
Then, if the horizontal vibrations from the detonation start to act, this 
could cause bearings to leave their original position (like stones in a 
horizontal vibration sieve). 

Remember the sensitivity of the structure I just described and 
try to imagine the influence of sudden loads. The result would be 
serious deformations and destruction. If the worst comes to the worst, 
the structure could even collapse. A Sumtseg with destroyed 
paintings, Alchi without its Sumtseg, Ladakh without Alchi ? A horror 
vision! 

Everyone realises that the Sumtseg needs ‘constructive’ aid. 
Look at the deformations of the carved verandas in the entrance area. 
Without the supporting structure in the background, this jewel of 
wood-carving would have been lost long ago. But neither has it yet 
been saved yet.  

Between 1996 and 2002, the combined support and beam 
structure in the area of the first main beam has shifted another 1.6 cm 
towards the inside – despite the support behind it. It is absolutely 
necessary to monitor the structure. 

Allow me to make a few critical comments. Of course, the 
Indian authorities will have considered many different aspects in their 
search for locations to build the power plant. Having visited the 
country for many years, I fully understand the need to improve the 
country’s infrastructure. But I feel that generating electricity using the 
water of the Indus River is a difficult question both in terms of 
technology and economy. 
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The Stakna-Hydel project has been indicating this problem for many 
years:  

 
• The period in which the Indus is frozen in winter and carries little 

water is the period in which more electricity is needed than usual 
– but the efficiency of the power plant is low at this time. The 
need for an increased amount of water explains why a new power 
plant must be located below the confluence of the Zanskar River 
and the Indus. 

 
• Secondly, the Indus transports a lot of detritus (stones and sand), 

and the equalising reservoir in Stakna constantly needs to be 
dredged. So the amount of detritus will be a particular problem if 
a dam is built at Alchi. 

 
The possible effects of the power plant building site on Alchi cannot 
be foreseen. This applies not only to the Chos-Khor, also to Alchi – 
Gombo with its more recent three-storey temple, Tsa-tsa-puri.  

Can an improvement of the national energy situation by 
building a power plant in Alchi be justified in view of the possible 
damage or destruction of the Sumtseg? Should we knowingly risk the 
loss of cultural identity? It is clear that this would also mean a loss in 
terms of tourism too. Alchi Sumtseg is the heart of Ladakh. Let us 
respect and preserve it with all our might! 


