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Water resources of Mongolia are dramatically sensitive to climate
change that a small alternation in the precipitation might bring about
severe water shortage.

The impacts of climate change on water resources are displayed
in every sector of water system.

CLIMATE - Temperature

The Mongolian climate is extremely continental with a short, hot
summer and a long, cold winter, high temperature fluctuation and a
relatively high number of cloudless days. The average annual
temperature is between -7.8°C and +8.5°C.

CLIMATE - Precipitation

The annual average precipitation is low in Mongolia. It is about 300350 mm in Khangai, Khentii, and Khuvsgul mountain ranges; 250300 mm in Mongol Altai and forested areas; and 50-150 mm in Gobi
Desert area.

CLIMATE
In the past 60 years, the annual average temperature has
increased by 1.9 °C; more specifically, for the winter period by
3.6°C, the spring and fall period by 1.3-1.8°C, and in summer time
by 0.5°C. During this time, the annual average precipitation has
decreased by 10% within the country.

SURFACE WATER RESOURCE
Surface water resources of Mongolia are composed of
rivers (34.6 km3), lakes (500 km3) and glaciers (62.9 km3). In
total 599 km3.

SURFACE WATER RESOURCE
The 36.5 % of the total lakes are distributed in the Gobi region
and 410 km3 of total lake water resource 500 km3, is fresh water.

SURFACE WATER RESOURCE
The 75.2% of the total glaciers are the mountainside glaciers,
the 21% are valley glaciers and the 3.8% are denudation surface
glaciers.

SURFACE WATER RESOURCE
The 50-70 percent of annual runoff of rivers in Altai mountain
area forms from snow and glaciers contribution, while 5-10 percent
from rainfall.

SURFACE WATER RESOURCE
The main elements of surface water balance, such
as the total inflow, evaporation from water surface and
total evaporation, are varied due to climate condition, soil
and vegetation cover and land surface of the country.

CLIMATE CHANGE IMPACTS ON
SURFACE WATER VOLUME
In 2004, the potential evaporation had been increased by 3.2-10.3 %
in Steppe and Gobi region in last 60 years and 10.2-15.0 % in
mountain and forest-steppe regions and in the first half of 21st century
the total evaporation will increase by 6-10 times than precipitation
based on summarizing the total surface evaporation studies estimated
by other researchers.

GROUND WATER RESOURCE
The groundwater resources are formed differently depending
on geological formation, climate, geomorphologic and hydrological
conditions. In 1958, groundwater resources was estimated for the
first time in Mongolia.

GROUND WATER RESOURCE
The total groundwater resource in Mongolia is
10.79 km3 per year. Exploitable resource of 133
groundwater basins were estimated by detailed
hydrogeological exploration.

WATER QUALITY
y SURFACE WATER QUALITY PER BASIN

In terms of the assessment of surface water quality per basin, the
surface water in the mountainous region of Mongolia is fresh and
soft, and it is included in the hydrocarbon calcium classification.

WATER QUALITY
By research materials of surface water chemical composition,
mineralization of most rivers is mainly determined as 300-500 mg/l.
On the other hand, mineralization of the main lakes is different from
each other. For example, mineralization of Uvs, Khyargas, Khar,
Boontsagaan, Sangiin dalai, Khukh and Oigon Lakes is 2’000-15’000
mg/l, but mineralization of Khar Us, Khuvsgul, Buir, Tolbo, Terkhiin
tsagaan and Khoton Lakes is 50-300 mg/l.

WATER QUALITY
y GROUNDWATER QUALITY

Mongolian ground water quality and chemical composition can be
defined by 4 physical-geographical zones.
The Khangai- Khenti mountainous. The mineralization of the
samples taken from this region range between 100-800 mg/l, with rare
exceptions of having >1000 mg/l. Average mineralization equals to 450
mg/l. Hardness of water in the region equals to 4.5 mg-eqv/l.
The Altai mountainous region. Average mineralization for the
region is 640 mg/l and hardness is 4.8 mg-eqv/l which is higher than the
previous region. The water for the region is salty and fluorinated.
The Mongolian Dornod steppe region’s average mineralization
is 950 mg/l, average hardness is 5.6 mg-eqv/l and it is characterized by
a high concentration of iron.
The average mineralization for the Gobi region is 1120 mg/l and
hardness is 5.4 mg-eqv/l which exceeds the standard for drinking water.

WATER QUALITY
Water quality in more than 100 soums does not meet the drinking
water quality standard since 60% of the soums have water rich in
mineralization, 40% have high hardness and over 80% of them have a
high magnesium-hardness degree.

The groundwater mineralization and chemical composition of the
Mongolian territory are changed from north to south by principle that the
chemical composition is altering from hydrocarbon into sulphate, then
chloride but cation altering from calcium into magnesium and sodium.

WATER POLLUTION
A state inventory for surface water conducted in 2003 showed
that although most of the rivers still contain mountain fresh water, for
at least 28 rivers in 8 provinces riverbeds have changed or polluted
due to mining activities.

WATER POLLUTION
As impacts of mining activities, the aquatic ecosystem with
insect and fish populations have been changing.

Groundwater sources which are close to Ulaanbaatar city and
other bigger cities are polluted by urban waste and garbage since
the regulations for protected zones are not obeyed.

WATER RESOURCE SCARCITY
In recent years, water resource scarcity is appearing in some
regions from reason of climate change and human impacts.
A state inventory for surface water conducted in 2003 shows
that the total number of rivers in Mongolia is 5565 and from them 683
dried out in the last few years. Also 1484 springs of total 9600
springs and 760 lakes of total 4193 lakes dried out.
According to the LANDSAT7 satellite information of the glacier
study in Kharkhiraa, Turgen, Tsambagarav and Tavanbodg
mountains, the glacier area decreased by 30% from 1940 to 2002.
A state inventory for surface water was conducted again in
2007. As the preliminary result, the above mentioned situation has
become worse that the total number of rivers in Mongolia is 4290 and
from them 887 dried out. Also 2096 springs of total 7244 springs and
1164 lakes of total of 2569 lakes have dried out.

IMPACTS OF CLIMATE CHANGES IN
WATER RESOURCE ON THE
ECOSYSTEMS AND ECONOMY
Climate change and related water stress are having, and will in
future continue to have, impacts on ecosystem and economy in
Mongolia. The agricultural land, wetland and forests is under a
variety of pressure, much of in anthropogenic, which is magnified by
climate stress. The impact of water scarcity are likely to include the
degradation of natural environments, ecosystem, changes in soil
quality and structure and desertification.

IMPACTS OF CLIMATE CHANGES IN WATER
RESOURCE ON THE ECOSYSTEMS AND
ECONOMY
Impacts on mountainous region: In
Mongolia, spatially, air temperature
increase
is
much
higher
in
mountainous regions than the steppe
and the Gobi Desert. Thus, mountain
ecosystems are experiencing greater
than average warming in the country.
Earlier snow and ice melt increase
flooding and cause water availability
problems at other times of the year.
Three major mountainous system (Altai,
Khangai and Khentii) Mongolia have an
important hydrological function in terms
of water provision.

IMPACTS OF CLIMATE CHANGES IN WATER
RESOURCE ON THE ECOSYSTEMS AND
ECONOMY
Impacts on forest and land use: About 8.1% land of the total land
belongs to forested area. The impacts on forest ecosystems and
ecosystem services including respective effects on climate change have
not been studied yet.

IMPACTS OF CLIMATE CHANGES IN WATER
RESOURCE ON THE ECOSYSTEMS AND
ECONOMY
Impacts on wetland: The Great Lakes Basin (GLB) of western Mongolia
was identified most vulnerable region. 60% of the water resources in
Mongolia lie in the Great Lakes Basin. The Great Lake Basin thus is a very
carefully balanced and sensitive region in terms of hydrological process
(precipitation, evaporation, transpiration, and water recharge) which depend
on the functional integrity of the entire watershed. Impacts of climate change
already are upsetting this balance and the situation is forecasted to get
worse.

Multiple additional threats such as increased overgrazing, large new
dams planned and partly already under construction, old and ineffective
irrigation systems, an expected in the tourism sector and a rise in the mining
and gravel extraction severely threaten and aggravate the situation.

IMPACTS OF CLIMATE CHANGES IN WATER
RESOURCE ON THE ECOSYSTEMS AND
ECONOMY
Impacts on agriculture: More than 90% of the total land surface is
used for crops and grazing land, making these very important to
examine when considering climate change impacts, particularly in
relation to water. Because agriculture belongs to the main water
users in Mongolia, using 38% of the total abstracted water.

IMPACTS OF CLIMATE CHANGES IN WATER
RESOURCE ON THE ECOSYSTEMS AND
ECONOMY
Impacts on infrastructure: Climate change may affect the transport
sector mainly through infrastructure damage. The likely increase in
extreme water events such as flood, but also the changes in
permafrost, may cause damage to transport infrastructure or affect
road and rail safety.

CONCLUTION
y Because of its geographical location and rugged topography,

Mongolia is highly vulnerable to anticipated impacts of climate
change on water resources. Due to the cross cutting nature of water
resources, increased mean temperature, recurrent drought and
floods, retreating glaciers and permafrost, and more intense and
infrequent rainfall patterns will have a wide ranging set of impacts on
water resources.
y Water is most likely source of conflict, with different sectors for
resources that will in many places become scarcer. These increased
vulnerabilities to climate hazards will compound current water
governance problems in Mongolia. Therefore, governance structures
and water use practices will need to adapt to climate change. Good
examples of Integrated Water Basin Management should be
developed.
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