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The catchment of the river Kharaa in Mongolia 
reflects the multiple region-specific challenges of 
water management in Central Asia. Located between 
Mongolia‘s capital in the South and the Russian 
border and Lake Baikal in the North, it is one of the 
most dynamically developing parts of Mongolia. 
Water scarcity and contamination are already a 
reality, and only a holistic management concept can 
prevent further and irreversible damages to natural 
ecosystems and local livelihoods.

Extreme environmental conditions… 

The highly continental location of Mongolia and 
neighboring regions of Central Asia has important 
implications for water management. Because of the 
large distance to the nearest ocean, water resources are 
naturally limited. Even in the most humid parts of the 
country, annual precipitation is considerably less than in 
Central Europe. Cloudless skies and the intensive radia-
tion of the sun mean that a large part of the precipitation 
evaporates. Therefore, only limited amounts of ground 
and surface water are available. Extremely low winter 
temperatures, which often fall to -40°C and less, are a 
major challenge for water management. In urban areas, 
both drinking and waste water infrastructures are either 
underdeveloped or in a poor technical state.

… and increasing water problems…  

The water consumption in the project area has been 
increasing in recent years due to positive economic de-
velopment in the mining sector and an expansion of irri-
gated agriculture. A series of relatively dry years since the 
mid 1990s and a rising pressure on the natural vegetation 
have resulted in a drastic reduction of forested areas, 

and consequently to reduced runoff generation and the 
partial drying of streams. At the same time, both ground 
and surface water resources face increasing chemical 
contamination, which damages aquatic ecosystems and 
puts local drinking water supply at serious risk. The most 
relevant problems include riverbank erosion due to 
intensive grazing, nutrient and pathogen intrusion due 
to inadequate waste water treatment and high livestock 
densities, and chemical contamination resulting from 
mining activities.
Because of a growing competition on limited resources, 
efficient water use and consequent waste water treat-
ment are necessary

… require adapted solutions

Urban water management is of central importance to 
the project – with regard to both drinking water supply 
and waste water management. However, there are large 
differences between urban centers which are connected 
to central infrastructures, and periurban fringes and 
smaller settlements without centralized water supply 
and sewage systems. In Darkhan, the third largest city in 
Mongolia, about half of the population is connected to 
the municipal water supply. In this distribution system, 
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at least 40% of the water is lost due to leakage. Since 
pipelines are typically installed at a depth of about 4 
m to protect them against low winter temperatures, 
the project developed an innovative methodology 
for sensor-based leak detection. For the city‘s almost 
completely dysfunctional central waste water treatment 
plant, a rehabilitation concept was developed which is 
based on the well-established sequencing batch reactors 
(SBR) principle, which was adapted to Mongolia‘s harsh 
environmental conditions. One specific advantage of this 
system is its scalability: it can simply grow with the city.  
Two more waste water treatment plants were imple-
mented and tested for decentral settings. One of them, 
using a special biofilm carrier system, has already been 
duplicated due to its simple and robust operation even 
under adverse conditions. The other treatment plant 
is based on constructed wetlands and integrates waste 
water treatment and wood production. Such concepts 
can help to ease the deforestation pressures in riverine 
floodplains. 

The dry separation toilet system iPiT is another example 
for an integrative approach: While improving sanitary 
conditions in urban ger districts and preventing the con-
tamination of local drinking water sources, the system 
constitutes the basis for nutrient recycling (i.e. fertilizer 
production) and energy production (fermentation of 
feces in a biogas reactor). Even though these approaches 
are very diverse, they are all components of one holistic 
concept for sustainable water management. 
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