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Abstract

The second region we visited was
Khorog. Here the problems are different. Khorog
is located in the Pamir, a high range of mountains.
The population is at risk of local and remote
natural hazards, and moreover the area stands in
a very seismic zone. The COSE project - Creating
Opportunities In a Safe Environment - tries to
cope with the situation. The people in charge for
the project firstly assessed the risks by making
danger maps. They also communicate extensively
with the local population, and help them to know
how to react if a disaster happenes. In addition to
the mitigation infrastructures, they went one step
further and installed some early warning systems
to alert from Glacial Lake Outburst Floods
(GLOF). The remote risks are not always obvious
for the local population in this region and this is
why it is a challenge to explain to them the
danger they encounter and why the money is
invested into such systems.

During the third year of bachelor the
students at the Ecole Polytechnique Fédérale de
Lausanne (EPFL) are encouraged to organize a
study trip. We, students of the environmental
engineering faculty, decided to go to Tajikistan, a
country about no one knew more than maybe the
name of the capital Dushanbe. We wanted widen
our horizon and learn about projects covering
topics such as water management, risk
assessment, agriculture and water treatment. To
do so we decided to ask for help at Swiss
Cooperation Office (SCO) in Tajikistan. We had
the great opportunity to visit the main projects
they are supporting in close collaboration with
local governmental and non-governmental
organisations.
The first project-region we visited was in
Muminabad (south of Tajikistan). The project is
entitled as integrated watershed management.
This very wide program has been presented by
CARITAS. The main problem in this area is the
erosion which leads to hazards such as flash
floods or mud flows during the heavy raining
season. The area is not very high in altitude and
the erosion is not only due to natural causes.
Since the farmers do not know their property
rights and how to make use of them with legal
procedures, the fields are misused. There is for
example overgrazing or deforestation issues
because livestock owners let their animals graze
on others properties. As long as the erosion
problem is not partially solved it is difficult to
develop other facilities. The idea behind the
project is to reduce the erosion and generate new
incomes and stability by doing so. For example
some leveling has been done to improve the
infiltration, which in turn makes it possible to do
tree-planting, agroforestry and conservation
agriculture. The gain here is to have less erosion
and a more diversified income. This example only
shows a small part of the integrated watershed
management.

	
  
	
  

In addition to the projects regarding the
natural hazards, the COSE project tries to build
up or improves a family medicine system, installs
drinking water wells/systems and supports income
generating projects for local people and
entrepreneur.
Most of the time the SCO supports their
partner NGOs financially, helps to implement the
projects and to deal with all the stakeholders; but
the motivation has to come primarily from the
local population. They have to be able to keep
the installations functioning on their own, to
organize themselves and to ideally transmit what
they have learned.
By interacting with local people we had
the opportunity to learn about the culture and the
rich and long history of the country. So few words
are not enough to describe everything we learned
and saw but we can remember for sure how
welcoming the people are and how beautiful and
surprising this country is.
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Muminabad

investment as long as the region is highly
vulnerable to natural hazards.

Watershed management

Since 2011, CARITAS has implemented a
restoration and development program
financed also by the Swiss Agency for
Development and Cooperation in the district
called Integrated Watershed Management
Project. Watershed management acts on
three fields of interaction between human
activities and water bodies: use of water,
protection of water and protection from
water1. It assures a strategy of conservative
and sustainable use of water resources and
aims at long term goals. The Integrated
Watershed
Management
project
in
Muminabad has the goal to restore
destroyed pastries and prevent further
erosion by actions such as tree planting and
introduction of conservative agriculture.
Another part of the project is to secure the
lower zone of the watershed by construction
of mitigation infrastructures.

The Muminabad district, in southern
Tajikistan, covers 14 watersheds. The region
is mountainous, there are therefore steep
slopes and contrasted climatic conditions
(most of the precipitation occurs during
winter and spring, and it is dry from may to
october).

Apart from the topographical and climatic
situation that are not very favourable for
agriculture, there are several man made
causes to erosion and landslide risk. One of
the major cause is deforestation, there have
been intense tree cutting for firewood (for
food and heating) following the collapse of
the soviet union. Without a dense rootical
network, the soil becomes less stable and
more fragile: weathering and rain starts to
erode it. This induces mainly physical
damages to the fields as they become
unstable and the loose part of the soil gets
thinner. Another cause for soil quality
degradation is overgrazing and intensive

The population relies mainly on agriculture
and livestock. The main problems are erosion
and floods. Erosion induces surface losses,
degradation of soil quality and risk of
landslide. Floods induce damages on
infrastructures and households when it
reaches villages. Both risks are highly linked:
erosion decreases the infiltration capacity of
the soil, increasing the flood’s magnitude and
the floods erode even more soil, eventually
turning into mudflow. There are direct
consequences on both the income and the
life quality of the population via the
destruction of the fields since most of them
rely on their plot for food supply. The
insecurity of the area acts also as an obstacle
to economic development: there will be little

	
  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
  Watershed Management Guiding Principles
for Integrated Management of Water in
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grass cutting. If livestock stay too long on the
same field, it packs heavily the soil and
infiltration becomes difficult, even more if the
soil is dry, this also reinforces the landslide
risk. Fertility of the soil is affected by the
intensive grass cutting and collection of
manure for heating.
To those different causes, the program brings
both technical solutions and introduction of
conservative agriculture. The first idea is to
reorganize the activities in the watershed for
them to be less harmful to the topography.
The watershed is divided into three parts:
upper zone with pastures, middle zone with
agriculture and lower zone with villages. The
main change is the shifting of grazing from
the middle to the upper zone of the
watershed; without it being an ideal situation,
this allows the farmers to have the livestock
moving along the crests instead of being
stuck on the small and steep field of the
middle zone. But the best improvement is for
the fields where agriculture was introduced
instead of grazing: by planting fruit trees and
cultivating the soil, it gets stabilized and
water infiltration improves. This plan is
applied e.g. in Deholo village where we had
the chance to visit the newly cultivated fields.

water points. That way time is saved during
the day, because farmers do not need to
bring back the cattle at the farm for drinking
anymore. We also were impressed by the
project coordinator, who was actually testing
some of the conservation agriculture
techniques in his own fields to prove their
efficiency to the farmers. Many of those
techniques
are
following
sustainable
agriculture ideas and are also inspired by the
permaculture theory: water saving mound of
soil, diversity in species, choice of specific
species for soil fertilizing.

New fruit tree field

M itigation of the slope

The project encourages farmers to bring their
livestock to the new pastures by installing

Another issue was the legitimation of
landowners. The ground in Tajikistan is

	
  
	
  

The economic aspect is also taken into
account as farmers are encouraged to choose
and to plan their culture to have a well
distributed harvest through the year. The
project financially supports farmers by
providing them with seeds, trees and fences
to keep the livestock out of their fields.
To mitigate the strong slope there have been
some levelling work on the field. This reduces
the risk of landslide and, by creation of some
flat area, allows water to infiltrate more easily,
thus it has an effect on stabilization of the
ground and increases the fertility.
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property of the state but farmers have a
concession on it. The problem until now was
that they had nothing to prove this right.
Some farmers had their lands used by others
for years without being able to take action.
We saw an example of one plot that was
illegally used during three weeks every year
by a flock of 2000 sheeps, while they were
moving up to grazing grounds, this made the
plot unusable for agriculture.
The project has therefore helped the farmers
to get an attestation of concession so they
can now fight against illegitimate invaders
and has provided them with fences to mark
and secure their land.

Both farmers and CARITAS coordinators
seem satisfied with the results of the project.
After one year there is already harvest of
vegetables and it is really impressive to see
how fast vegetation is coming back. We also
visited a place where the project has been
running for four years and there’s no more
trace of the degraded pasture. In the middle
of July it looks like a green flourishing field
with vegetables, fruits trees and fodder, all
this achieved without any irrigation!

Terrain, fences
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Still in the Muminabad sector, limiting the
erosion on the upper part is not always
enough to reduce the risk for the inhabitants.
To help reducing it, some mitigation
infrastructures are contemplated. In the
Chukurak watershed the aim is to force the
water from the original riverbed to another
parallel flowing river (Figure 5-6-7) in order to
avoid frequent flooding of the nearest
downstream
village.
Out
of
three
propositions, one seems to be the most
applicable. The idea is first to build a dam
(100 m long) that will lead the water towards
an old canal that is already in place. Before
the water reaches this old canal, it has to
cross through another riverbed in which the
diverted water should not go. To avoid the
water to follow this river a second dam has to
be build. The third part of the project consist
of deepening the rest of the canal so that the
water can reach the other river, where the risk
is lower. For the project to make more sense,
the idea is to use local material to build the
dams, and workers from the area. These
infrastructures will be similar to the one

	
  
	
  

already in place during the soviet time.
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Also the price of 1 somoni per meter cube
allowed a full cost recovery by covering three
salary plus spare parts and pump
maintenance.

Drinking water and health
center
	
  

Once the erosion problem is dealt by the
different technical solutions as we saw, it
allows development projects such as
rehabilitation of drinking water systems or
health care throughout medical centers to
rise.

The hard winter conditions were taken into
account when designing the project as we
saw the 4 hour electricity available in winter
allowed to fully recharge the reservoir and
the pipes were built 80 cm below the ground
where no freezing occurred.
Finally the reservoir was dimensioned not
only for the existing population but expected
the rise as it can supply up to 86 households.
During our study trip we also had the
occasion to witness the health care centers.
In Tajikistan good healthcare is a rising
challenge since the collapse of the soviet
union, because there are fewer doctors and
the soviet system being too specialised is
unadapted to the population in need of
family doctors. Furthermore there is a lack of
medical services in remote and mountainous
areas.

The rehabilitation of water systems is a
challenge of great importance as it assures
consistency in the water's good quality and
therefore reduces waterborne disease but
also has a social benefit as it is time saving for
women and children who are often the ones
who fetch water.
During our study trip in the Muminabad
district we witnessed results of such projects,
initiated by Oxfam in collaboration with
TajWSS (Tajikistan Water Supply and
Sanitation) and funded by the SDC with the
participation of the government.
First of all in Delolo, a small village of 75
households, the rehabilitation of the water
supply allowed access to drinking water to
every single person.
The system consists of a 100 m3 borehole
supplied reservoir controlled every three
months, the water is then brought to the
different households through PVC pipes.
During our meeting with the different parties
responsible of the project several interesting
points were discussed.
As we were explained each household had
it's own water meter which proved good
control on the network. Furthermore the
population was willing to pay due to the
good information given on the importance of
clean water and the transparency from the
founders of the projects.

	
  
	
  

The Aga Khan foundation steps up to these
challenges by building small healthcare
centers with family doctors as we saw in
Ghesh village in the muminabad district.
The health care center treats common
diseases, does vaccination, pregnancy checkups and various blood tests.
it was not only composed of nurses and a
doctor but also volunteers. After being
selected they follow a formation with nurses
and doctors. The volunteers are in charge of
the awareness of the population on different
diseases and they also encourage the people
to follow regular check-ups.

	
  

	
   10

agencies have already established projects
and institution to cope with the risks. In
addition there are partners and donors like
the Swiss Cooperation Office (SCO), the
Focus humanitarian Assistance (FOCUS) and
the Mountainous Societies Development
Support Program (MSDSP), which is a project
of the Aga Khan Foundation Tajikistan. Some
have a more aiding role and others, like
SCO, more a supporting role.
The main Project is called “Creating
Opputunities in a Safe Environment (COSE):
Integrating risk management into urban and
rural development.” It “addresses the need
for development and expansion of safe living
environment by integrating disaster risk
reduction (DRR) into urban and rural
development planning”2
Under this project, there were two
recognizable themes. On one hand there
were disaster risk reduction (DRR) and on the
other hand social development projects. The
integrated risk management contains several
steps. A disaster is followed by the response,
recovery, mitigation and preparedness for
future disasters.

Health care center in Ghesh

Khorog
	
  

Disaster risk reduction

Integrated
Risk
Management
The second part of this study trip took place
in the Gorno-Badakshan province of
Tajikistan. It is located in the south-east of the
country where the Pamir mountain range
rises up to over seven thousand meters over
sea-level. In this remote region, thousands of
people live along the valleys and are in
danger of various kinds of natural hazards like
earthquakes, landslides, avalanches, floods,
mudflows and GLOFS.
Due to lack of resources, know-how and
infrastructure, there is a high need of support
and aid. The government and the state

	
  
	
  

Local and remote hazards

In this region, disasters can happen in
different ways and different magnitude. The
most common are mudflows, landslides and
avalanches, but also GLOFs and earthquakes
occur. For any of these catastrophic events
there is an urgent need to respond fast. For
example there is an early warning system for
a GLOF in Nimath Village which does not
only alarm the people in the village by sirens
but also the office of FOCUS and the local
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government. A community disaster response
team (CERT) of local people is also all time
ready to provide search, rescue and first aid
for the victims. There are also medical and
utility stockpiles established to provide
victims who have lost all their possession with
tents, fireplaces, sheets, beds etc. to survive
the following days or weeks after a
catastrophic event and start the recovery of
goods and reconstruct infrastructure.
Dasht village
After this event, inhabitants of this village
have been displaced but they kept coming
back and built their new homes on the
destructed sites and therefore again in
danger zones, although they were not
allowed. This catastrophic event triggered a
project to make cadastre plans of the two
districts Shugnan and Roshtkala. These so
called hazard maps indicate dangerous, less
dangerous and “safe” zones, escape ways
and regrouping points in a simple and easy
understandable way. The maps are showed
to the head of villages and the people to
raise awareness of dangerous areas and to
indicate where homes, houses and schools
can be built.
To mitigate destructions or disasters, the
COSE Project includes also construction of
diverting dams, river wall stabilization and
construction of bridges.

Stockpiles
Many projects along these valleys have the
goal of m itigation since prevention is
sometimes not possible as seen in the case of
Dasht Village. In 2002 a GLOF happened
above this village: In several flows and over a
couple of hours the whole village has been
eradicated by a mudflow and claimed several
lives.

	
  
	
  

In Shitam Village a diverting dam has been
constructed that channels and redirects a
side river, which flows through the village, in
order to protect or rather reduce the risk in a
case of a extreme hazardous natural event.
But it has to be maintained and regularly be
excavated to avoid that the river fills up the
river bed by bed load.
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kg/m2, a length of 44 m and is supposed to
resist for at least 15 years.

Diverting dam in Shitam village

Actual pedestrian bridge in Shitam village

During extreme events bridges are washed
away with everything else. Bridges have the
important function to connect the two shores
and thus improving the communication
between the two sides. They increase the
mobility of the people a lot and therefore has
also economic influences. However they are
not only important for social needs but also
for risk: in case of landslides, avalanches and
mudflows people can flee more easily to the
other side and search for a safer zone.
In September 2015 at the end of Shitam
Village, a pedestrian bridge will be replaced
by another safer that can withstand natural
and social events. If a mudflow is happening,
the people are able to flee all together and
not only one after the other because the new
bridge can hold more weight. The new
pedestrian bridge will have a capacity of 400

Together with the awareness raising of the
people in the valleys they inform them how to
be prepared if a catastrophic event is about
to start. It is not obvious for them, to protect
themselves of a danger that might happen in
two, five or even twenty years when they are
rather concerned of how to pass the winter.
But with the example of Dasht Village people
are more willing to follow the orders of the
government
and
the
COSE-Team.
Preparedness can be very simple like placing
in the house the most valuable things near
the exit door, knowing the fastest path to the
bridge or to the safest place. The COSETeam conducts also aerial monitoring of
glacier lakes to be able to analyze the threat
coming from the mountains and to start an
inventory of them. Potential landslides or
mudflows triggered by earthquakes might be
future dangers the can be analyzed.
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Social development
projects
As a continuity, it appears that once the
integrated risk management has been
implemented into the area, the focus can
then be on the social development, directly
linked to the economical development and
the health care, as described below.

University of central Asia

The Aga Khan foundation is on a critical
education project. They started the
construction of a big campus of the University
of Central Asia in Khorog. The project
includes academic buildings, dormitories,
cafeterias, sports field, etc. Beside all the
educational details, this long-term project
promotes the local economy. Indeed, the
construction materials are local and the
worker skills are performed on the site.
Moreover, the project is seen as an
international opening as it will welcome
students and professors from all over the
world.

Another
important
danger
in
this
mountainous region comes from the snow in
the winter. The steep slopes and the amount
of snow and ice form a suitable environment
for avalanches. Last year, 99 villages in the
Pamir region were struck by avalanches but
there hasn’t been any casualties. The reason
of that miracle is due to the people
awareness of that danger. Each villager
knows where to look upon the mountain to
measure avalanches risk. Before that the
danger reaches a high level and awaiting for
it to vanish, villagers can leave their house
and find shelter at some relative's home.
Aga khan foundation intends to install an
early warning system based on SMS. The
concept is to send a message to the
inhabitants when an avalanche is threatening
their village so they can leave a few days prior
to the actual event. The danger maps could
also be consulted on the internet.

	
  
	
  

Construction work of University of
Central Asia
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Income generating

The second company mainly concerns the
production of juice using local fruit, some
bought from neighboring farmers. The owner
then sells its production in the local market.

Income generating appears as a continuity to
creating opportunities in a safe environment.
The main goal of this project is to diversify
activities on a local scale in order to abolish
the supremacy of agricultural work. Thereby,
the project will have indirectly a mitigation
role for landscape, erosion,..
In this context, the SDC has selected 20
projects presented over 230 and finance the
companies during the first two years, before
they self-suffice thereafter.
The selection criteria include the use of local
products, the selling of incomes to
inhabitants living in the area and the use of
local workers.
We had the chance to meet two of the
companies concerned.
The first one, created two years ago, is a
cinder block factory using local sand.
Customers can buy these products directly to
the company but the factory also deliver at
reasonable prices.
Employing three workers for now, it’s
financed 60% by the SDC and 40% by the
owner.

Production of juice

These projects, not only develop the local
economy but allow to create a stability for the
lands not concerned for the agriculture
anymore.

Water supply and healts points
The health is also a very important point of
the social development. The main objective
is to improve access to good quality health
services through family medicine, enhanced
hospital services and to improve access to
drinking water and sanitation facilities
combined with improved sanitation and
hygiene practices. Furthermore, the project
enhances professional skills and empowers
the local population by organizing this same
system as in Muminabad where inhabitants of
the village can follow a formation and
become volunteers for the health center.

Cinder block factory
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We also visited two villages in the region of
Khorog were the access to drinking water has
been provided by the SDC and where
financial and technical assistance were given
to communities at the local level to build new
safe drinking water systems and to conduct
hygiene awareness.

Pamir ENERGY
Tajikistan, with its steep mountains and
numerous glaciers, has one of the best
hydroelectric potential in the world. Well
equipped to face this challenge during the
Soviet era, the country had troubles handling
and sustaining these installations after the fall
of the USSR. While on the right way to
manage efficiently the production and
distribution of energy, Pamir Energy still lacks
investments to improve its equipment.
We had the chance to discover the heart of
Pamir I, one of the largest hydroelectric dams
in the district of GBAO, how it worked and its
influence on the country’s electric supply.
Thus, the whole district, except the region of
Murghab, has access to electricity thanks to
the installations in Khorog’s surroundings. It
serves a 24h supply in summer and between
22 and 24h on winter, which is quite
impressive in Tajikistan.
Pamir Energy also plays an important role in
the distribution of energy on an international
level: countries such as Afghanistan rely on
the network, and supply, established
between the two borders. New projects are
still to come, allowing an international
opening through other regions of central
Asia and reinforcing bonds already created
by Tajikistan and its neighbours.

	
  
	
  

	
  

Turbines Pam ir Energy

Wastewater & Solid waste
landfill

In the developing countries like Tajikistan,
one of the major issues to development is
money. Once the organisations receive
money, the question is where and how to
invest it in order to have a maximum
efficiency. Another way to ask this question is:
Where is the emergency? Emergency is a
function of 3 components: number of people
affected, level of danger and frequency of
event.
Waste treatments emergency comes after
providing a safe environment for the
population. But it is a long-term hazard which
needs to be considered. If harmful chemicals,
bacterias or viruses find their way to the
environment, they can cause health
problems.

Wastewater treatment
If we look at the case of wastewater
treatment, it would be exaggerated to offer
this service to a population which doesn’t
even have access to safe drinking tap water.
Then it is also important to take into account
the habits of the people. In Tajikistan, most of
the
toilets
are
pit
latrines
which
don’t produce any wastewater.
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So the only places where WWT would be
needed are in the cities.
One of the examples we saw was in Khorog.
The system was built by the Soviets to treat
the wastewater from a meat factory. The
factory stopped its activities during the civil
war and the WWTP became useless and too
expensive to maintain.

W hat could be done with a low
budget?
If the rehabilitation of the whole structure is
too expensive, some cheaper alternatives
could improve the actual efficiency of the
system.
First, it would be important to make sure a
maximum of houses having tap water will be
connected to the system to be able to cover
the investments of the installations with the
drinking water taxes.
Second, filtering the wastewater to remove
solid waste would be an important step to
reintroduce.
And third, use the refinings basins as the
activated sludge according to a lagooning
model. Microbial activity and oxygen content
could be improved using aquatic plants,
algae and macrophytes.

Solid waste treatment
Solid waste treatment is a massive problem in
the developing countries because the
population has access to the wastes sources
but not to the treatments and they usually
don’t have the educational background to be
aware of the potential consequences of a
neglected disposal of waste.
In Tajikistan, the main subject of arguments is
the discharge’s location. In this very
mountainous environment, it is hard to find a
suitable place.

Actual W W T in Khorog

	
  
	
  

	
  

	
   17

spectacular country. During this intensive two
weeks tour we visited a great variety of
projects of different size in different regions
and could interact with the local project
leaders and populations. We saw probably
only the tip of the iceberg of the work, which
has been done by the different national and
international organizations that the SCO
supports. But already this made us
understand, that respectful cooperation,
integrated projects and careful funding only,
can lead to positive long (and short) term
results. Especially the integrated method,
which approaches not only from bottom up
and top down but also on every intermediate
level where implication may arrive due to
changes. For example in the Muminabad
district, where erosion is a main problem that
has a lot of consequences in this region, the
work is not only concentrated on this issue,
but also on health care, legal procedures,
water supply, income generation, awareness
raising, etc. In turn, every improvement on
these different levels has either a direct or an
indirect positive feedback on the main
challenge and the local population can see
these efforts and results directly. In the case
of Tajikistan, it seemed that the general
public accepted the help and are grateful for
the projects and starts to take matters into
their own hands.
This kind of method needs a lot of aid in the
beginning from the government and NGO’s
like Agha Khan Foundation or CARITAS but
also a good organization and monitoring
during the development, where SCO has its
role as a supporter, in order to achieve the
long term goals. Therefore it is an enduring
and difficult, but also a very interesting and
enriching task where we students had the
luck to get a view of it, thanks to this great
study trip to Tajikistan.

The examples we saw were the old and the
new discharge of Khorog.

Both the old and the new discharges are
located on the side of the river. It exposes
the downstream populations to a risk of
pollution.

W hat could be done?
If no safer sites can be found, one solution
would be to prevent pollution to reach the
water. To do so, make the discharge’s subsoil
waterproof would help (very thick asphalt
layer for example). The site could also be
covered to reduce the amount of polluted
runoffs and flying debris. The best way for the
service to work long term is to raise
awareness among the population and
increase the willingness to pay for the waste
management.

CONCLUSION
This amazing study trip to Tajikistan widened
our horizon not only in technical issues but
also in cultural and political. Only thanks to
the motivation and effort of the Swiss
Cooperation Office we were able to plunge
deeply into this, for us, unknown and
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