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Mongolia – country overview 

Mongolia is a land-locked country sharing its borders with the People’s Republic of China and the 
Russian Federation. It has a population of 3.3 million, nearly 2/3 of which lives in the capital, 
Ulaanbaatar. While the country’s GDP per capita tripled since 1991, in 2017 it recorded a poverty 
rate of 21.6% and it still retains a lower middle-income country status as per the World Bank 
classification. At the same time, Mongolia is rich in mineral resources such as coal, copper and 
gold. Nearly 90% of its exports are directed to China. The agricultural sector contributes to nearly 
11% of the GDP and 40% of Mongolia’s workforce is nomadic, herding livestock in the country’s 
extensive pasturelands. Services contribute to 55% and mining to 17% of the GDP (UNFCCC, 
2017). 
 

 
 
Figure 1: Map of Mongolia 
Source: https://geology.com/   

Present and future climate change trends 

The country’s geographic terrain can be divided into 4 distinct zones: a forest-steppe zone, a 
steppe zone, a desert steppe and a desert zones. The country is surrounded by high mountain 
ranges and the forest-steppe zone in the Western and Central regions, while the steppe zone is 
located in the East and the Gobi Desert in found in the South.  
 
The country experiences a harsh continental climate characterised by long and cold winters and 
by dry and hot summers. It has 4 distinct seasons, however strong fluctuations in temperature and 
precipitation occur across its various locations. In the Northern mountainous regions and around 
the capital city Ulaanbaatar, annual average temperatures range from -22°C (January) to 17°C 
(July), while in the Central steppes temperatures are warmer, ranging from -15°C to 21°C. The 
warmest regions are located in the South Eastern Gobi Desert. Annual mean precipitation shows 
a gradient from North to South: 300 to 400 mm in the Northern and Central mountainous regions, 
150 to 250 mm in the steppe zones ranges and only 50 to 100 mm in the Gobi Desert part. Nearly 
85% of the total annual precipitation falls between April and September.  
 

https://geology.com/
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Figure 2: Map of geographic zones of Mongolia 
Source: https://geology.com/   

 
Figure 3: Map of Climatic zones of Mongolia 
Source: https://geology.com/   

 

Historical climate trends 

Historical climate observations for the climatological normal period of 1961-1990 show an 
increase in the near-surface annual average temperature of 0.19°C per decade. Over a more 
recent historical climate period of 1991-2016, this increase is assessed to be of 0.16°C per 
decade (CCKP World Bank, 2021).  
 
This temperature increase has a number of impacts on the country. The West Turgen glacier in 
the Mongolian Altay showed a recession and an ablation by 600 m during the period 1910 - 
2010 (Third National Communication, 2018). Permafrost occupies about 29% of the Mongolia’s 
territory and the Asian Highway route goes through it. Permafrost thawing may therefore affect 
roads, buildings and pipelines designed for permafrost conditions (Third National 
Communication, 2018), (ESCAP, 2019). 

https://geology.com/
https://geology.com/
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The total annual precipitation shows a slight decrease of 1.4mm per decade for the climatological 
normal period of 1961-1990, and a decrease of 10.5mm per decade for a more recent climate 
period of 1991-2016 (CCKP World Bank, 2021). This decrease may affect the hydropower 
generation, which constitutes as little as 1.5% of the total electricity generation mix in Mongolia 
but responds to the national plan of increasing the renewable energy share. A precipitation 
decrease may also lead to an increase in dust storms in the South of the country where less 
precipitation occur in general (annual precipitation below 100 mm) (Third National 
Communication, 2018).  
 
Future climate trends 
 

  
 
 

 

Summary 

 
Under the median range of simulations for RCP 4.5 and RCP 8.5, future climate projections 
demonstrate: 
 
• A warming trend across the country with an annual average temperature rise of 2.1 - 2.7°C 

by mid-century in comparison with a reference period of 1986-2005. This increases the risks 
of heatwaves, droughts and permafrost melt in the country; 

 
• A 2.3 – 2.8 mm increase in monthly precipitation by 2040-2059, mainly in summer. This 

increases the risks of floods, landslides, mudslides and mudflows, especially in the 
mountainous regions.  

 

Methodology 

Climate Change Knowledge Portal (CCKP) data 

The analysis utilises climate anomalies data from the World Bank’s Climate Change Knowledge 
Portal (CCKP) unless otherwise indicated. Climate change projected anomaly in selected 
climate variables and indicators for an intermediate future period from 2040 to 2059 in 
comparison with a reference period of 1986 to 2005 has been selected as optimal for this 
analysis because it provides a remote enough perspective while remaining within a reasonable 
policy planning timeframe. CCKP’s projections were developed utilising an ensemble of 16 to 
27 General Circulation Models (GCMs)1, constituted under the Coupled Model Intercomparison 
Project, Phase 5 (CMIP5), in accordance with the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change (IPCC AR5).  
 
Representative concentration pathways RCP 4.5 (moderate scenario) and RCP 8.5 (business 
as usual scenario) have been selected to present a range of possible variations likely to affect 
the country depending on how future international climate change mitigation efforts could 
evolve.  
 
The 50th percentile, or the middle - temperature value in the range of all projected 
temperatures in the GCMs’ ensemble, is used for the analysis to present a moderate and a 
most likely (as per the climate models) future scenario. However, the projected climate data 
table (Table 1) includes the 90th percentile data, or the GCM ensemble extremes, to showcase 
the maximum possible extremes anticipated for the country.  
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Climate variables and indices 
  

RCP 4.5 RCP 4.5 RCP 8.5 RCP 8.5 
50th 

percentile 
90th 

percentile 
50th 

percentile 
90th 

percentile 
Temperature (°C) 

Tas annual anomaly 2,1 3,7 2,7 4,6 
Tasmax annual anomaly 2,0 3,8 2,6 4,7 
Tasmin annual anomaly 2,2 3,9 2,8 4,8 
TXx annual anomaly 2,1 4,9 2,6 5,2 
Number of Frost Days (Tmin < 0°C) -14      3 -20 -4 
Number of Summer Days (Tmax > 
25°C)  

16 34 21 40 

Number of Hot Days (Tmax > 35°C) 5 14 7 18 
Precipitation (mm) 

Average monthly precipitation  2,3 9,5 2,8 10,4 
Number of Days with Rainfall > 20mm  0,13 0,98 0,19 1,10 

 
Table 1: Change in climate variables and indices for the period 2040 - 2059  
Source: World Bank Climate Change Knowledge Portal (2021) 

While projections from the CCKP source help identify most likely climate change trends, they 
also present a number of limitations:  
 

• The reference period used by the CCKP data source is 1986 to 2005, which means 
that, as of today, the anomaly could be slightly lower;  

• Model biases reveal particularly strong for mountainous countries. The country analysis 
hence does not indicate absolute values but presents only variations of selected 
climate change variables and indices; 

• The low resolution of GCMs (1 degree or about 100 km) produces uncertainties in 
precipitation due to the country’s complex topography; 

• CCKP does not segregate data by regions. The USAID Climate Smart Agriculture Profile 
(2018) was identified as the most recent source of regional climate projections and is 
quoted here for a basic understanding of regional climate vulnerabilities.    

 

Selected climate variables and indices  

The following climate variables and indices have been considered as most relevant for the 
three infrastructure sectors considered under the present profile:  
 

• Annual average temperature (Tas); 
• Annual average maximum temperature (Tasmax); 
• Annual average minimum temperature (Tasmin); 
• Average annual maximum of daily maximum temperature (TXx); 
• Number of summer days (Tmax > 25°C); 
• Number of hot days (Tmax > 35°C); 
• Annual average precipitation (Pr); 
• A number of days with rainfall > 20mm.  

 
 
High variations of these variables and indices may negatively affect the energy, ICT and 
transport infrastructure and increase the frequency and intensity of natural hazards such as 
landslides, mudflows, glacial melting or heatwaves, which may further affect these sectors.   
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Analysis of climate variables and indices 

Average annual temperature (Tas) 

Under the 50th percentile, CCKP climate projections for the selected intermediate future period of 
2040-2059 (reference period of 1986 - 2005) anticipate a Tas increase of 2.1°C under a 
moderate RCP 4.5 emissions scenario, however this increase goes up to 2.7°C under a business-
as-usual scenario RCP 8.5. Under the 90th percentile, this increase goes further up to 3.7°C (RCP 
4.5) and 4.6 (RCP 8.5). The temperature rise is higher mainly during winter and spring: it reaches 
2.3°C under the 50th percentile for RCP 4.5 and  3.1°C  for RCP 8.5. An increase of 1 to 2°C is 
likely to be relatively uniform across the majority of the country’s territory.  
Only the Eastern part of Mongolia is likely to face a milder increase of 1 to 2 °C (Ministry of the 
Environment, 2014). This trend will accelerate the snow melting hence increase the risks of floods 
and landslides in the mountainous areas while also affecting the permafrost zone.   
  
 

 
Figure 4: Changes in Tas (°С) in 2080-2100 under RCP 4.5 with reference to 1984 - 2004 
Source: (Ministry of the Environment, 2014) 
  

  
 

Annual maximum temperature (Tasmax) 

Extreme temperatures are particularly likely to negatively affect the energy, transport and ICT 
sectors. Under the 50th percentile, climate projections for the selected intermediate future period 
of 2040-2059 (reference period of 1986-2005) show a Tasmax increase of 2.0°C under a 
moderate RCP 4.5 emissions scenario. This increase goes up to 2.6°C under a business-as-usual 

The above Tas trends may affect the energy sector. An increase in temperature may influence 
the physical infrastructure and reduce the power generation capacity of coal power plants. The 
ICT sector may face an overheating of data centres and increasing health risks of outdoor 
maintenance staff. A rise in operating temperatures of the telecommunication equipment may 
affect stability of operations and even result in a hardware failure. In the transport sector, the 
paved road surface integrity may get affected.  
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scenario RCP 8.5. Under the 90th percentile, the projected increase reaches 3.8°C (RCP 4.5) and 
4.7 (RCP 8.5).  
 

  
 

Annual minimum temperature (Tasmin) 

Under the 50th percentile, climate projections for the selected future period indicate a Tasmin 
increase of 2.2°C under the RCP 4.5 emissions scenario and an increase of 2.8°C under RCP 8.5. 
Under the 90th percentile, this increase is projected to reach 3.9°C (RCP 4.5) and 4.8°C (RCP 8.5). 
The temperature rise is projected to be the highest in the winter and spring seasons: the highest 
annual absolute values are projected to be in December: up to a 2.5°C increase for the 50th 
percentile, and up to a 4.8°C increase for the 90th percentile under RCP 4.5; up to a 3.6°C increase 
in November for the 50th percentile, and up to a 5.7°C  increase in December for the 90th percentile 
under RCP8.5.  
 

 
 

Average annual maximum of daily maximum temperature (TXx)   

TXx is an important indicator for the physical infrastructure sectors that are vulnerable to high - 
temperature peaks and variations over a short time span. In Mongolia, the TXx projections for the 
period 2040 – 2059 show an increase of 2.1°C (50th percentile) and of 4.9°C (90th percentile) 
under RCP 4.5; or of 2.6°C (50th percentile) and 5.2°C (90th percentile) under RCP 8.5. For the 
month of July, the hottest month of the year in the country, TXx is projected to increase by 1.9°C 
(50th percentile) and by 4.9°C (90th percentile) under RCP 4.5, or by 2.4°C (50th percentile) and 
by 5.4°C (90th percentile) under RCP 8.5. This increase in TXx, especially for the 90th percentile, 
will most likely affect the three considered sectors. 
 

 
 

Number of summer days 

The number of summer days is the temperature index that indicates the annual number of days 
with a maximum temperature of over 25°C. The selected models' ensemble shows an increase in 
summer days of about 16 days (50th percentile) and 34 days (90th percentile) under RCP 4.5 and 
of about 21 days (50th percentile) and 40 days (90th percentile) under RCP 8.5 (World Bank , 2021). 
Such an increase in summer days is significant, especially for the Southern and Western regions 
with a semi-arid and for the Gobi Desert with an arid climate (Third National Communication, 
2018). 
 

The Tasmax rise is likely to generate an earlier snow melting and increase the risks of floods 
and landslides in mountainous areas. It may also permafrost thawing, which can lead to a 
stronger negative impact on the transport, energy and ICT infrastructure.  

 

The Tasmin increase may affect the permafrost zone and can lead to a negative impact on the 
infrastructure (e.g. thawing permafrost caused due to rising temperatures can damage 
substation and transmission towers, roads and buildings). 

 

An increase in TXx may affect the energy sector (e.g. can reduce the water availability for the 
hydropower plants, reduce efficiency and power generation capacity of coal power plants), ICT 
(e.g. a rise in temperature limits the power rating of underground cables, and transformers, an 
increase in temperature reduces signal range and affects the quality of wireless transmissions) 
and transport sectors (e.g. high temperatures contribute to thermal expansion of bridge joints 
and pavement surface, an increase in temperature in very cold areas can cause road 
subsidence and weakening of bridge supports due to the thawing of permafrost). 
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Number of hot days 

The number of hot days is the temperature index that indicates the annual number of days with a 
maximum temperature of over 35°C. The selected models' ensemble projects an increase in the 
annual number of such days: by 5 days (50th percentile) and 14 days (90th percentile) under RCP 
4.5 and by 7 days (50th percentile) and 18 days (90th percentile) under RCP 8.5 (CCKP World Bank, 
2021).  
 

 
 

Number of frost days 

The number of frost days is the temperature index that indicates the annual number of days with 
a minimum daily temperature of less than 0°C. This climate index is important for Mongolia as it 
is vulnerable to very cold winters and such natural disaster as dzud – a Mongolian term referring 
to a severe winter cold coupled with a heavy snow. The selected models' ensemble indicates a 
decrease in the number of frost days for the 50th percentile by 14 days under RCP 4.5 and by 20 
days under RCP 8.5. Under the 90th percentile, the number of frost days is projected to increase 
by 3 days under RCP 4.5 and decrease by 4 days under RCP 8.5 (CCKP World Bank, 2021).  
 

Average monthly precipitation (Pr) 

The CMIP5 GCMs ensemble anticipates an increase in monthly precipitation (Pr) in the future 
period of 2040 – 2059 in comparison with the reference period of 1986 – 2005 by an average 
of 2.3 mm per month (50th percentile) and of 9.5 mm per month (90th percentile) under RCP 4.5; 
or of 2.8 mm per month (50th percentile) and of 10.4 mm per month (90th percentile) under RCP 
8.5. A seasonal increase in monthly precipitation occurs mainly in July-August (up to 5.3 mm for 
the 50th percentile and 20.4 mm for the 90th percentile under RCP 4.5; up to 5.1 mm for the 50th 
percentile and 21.3 mm for the 90th percentile under RCP 8.5). This anticipated change in the 
precipitation pattern is likely to increase the risks of floods and landslides in the mountainous 
regions. 
 

An increase in summer days is likely to affect the energy sector through a reduced water 
availability for hydropower generation, the ICT sector through affecting radio masts and 
hindering transmission quality, as well as the transport sector through the thermal expansion 
of bridge joints and pavement surfaces, the infrastructure is developed in the eastern 
Mongolia, buckling of railway tracks (railway joints Dzamin-Uud and Darkhan through Ulan 
Bator and goes further to Russia (ESCAP, 2019)). 

An increase in the number of hot days is a major cause of natural hazards such as droughts 
or heatwaves. This is especially crucial for the Southern part of Mongolia, which already has 
low precipitation and high temperatures (the Gobi Desert). In general for Mongolia, such 
weather events may affect the energy (e.g. water scarcity causes serious threats, such as lack 
of sufficient water to cool thermal systems in coal power plants, water availability for 
hydropower plants), the ICT (e.g. increase in the number of hot days causing overheating of 
mobile towers, high temperatures decreasing conductivity and performance of underground 
cables) and the transport (e.g. increases in temperature in very cold areas  causing road 
subsidence and weakening of bridge supports due to thawing of permafrost) sectors. 
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Figure 5: Historical monthly precipitation (left) for Mongolia and precipitation change for the period 2040 – 2059 
(right) under RCP 4.5 
Source: World Bank Climate Change Knowledge Portal, 2021 
 

 

Figure 6: Changes in annual precipitation (%) in 2080-2100 under RCP 4.5  
Source: (Ministry of the Environment, 2014) 
 
Under the RCP 4.5 scenario for the period 2080 - 2100 the annual precipitation indicate an 
increase over the East – by 10 – 20%, and no significant change or decrease – by 10% in the West 
(Figure 5) (Ministry of the Environment, 2014).  
 

 
 

Number of very heavy precipitation days  

The number of very heavy precipitation days is a climate index that indicates the annual number 
of days with a daily rainfall of over 20mm. This climate index can affect the transport and ICT 
sectors through flash floods, mudflows and landslides.  
 

A more significant increase in summer precipitation is likely to lead to an increase in floods 
and landslides in the mountainous areas. This increase may affect the energy (e.g. can cause 
soil erosion and damage the physical infrastructuree such as coal storage facilities and 
generation plants, create higher moisture content in coal, lower coal quality and lead to a 
decrease in the power generation capacity), the ICT (e.g. floods may submerge cables in 
tunnels potentially causing cable damage, landslides may destroy underground ducts and 
cause a failure of the network), and transport (landslides can damage road networks and 
disrupt transportation connectivity) sectors. 
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The GCM ensemble does not show significant changes in the index for Mongolia: +0.13 days (50th 
percentile) and +1.0 days (90th percentile) under RCP 4.5; and +0.19 days (50th percentile) and 
+1.1 days (90th percentile) under RCP 8.5  (CCKP World Bank, 2021). 
 

Present and future vulnerability to climate change related natural hazards  

Mongolia has been ranked as the 8th world’s most vulnerable country as per the global climate risk 
index over 1993 to 2012 (S. Kreft, 2014). It already experiences 10 different types of natural 
hazards. Dzud (a Mongolian term referring to severe winter colds and heavy snow associated with 
large-scale livestock losses), droughts and floods are most frequent. An increased frequency and 
intensity of natural hazards resulting from climate change is likely to affect livelihoods and to 
exacerbate environmental degradation, which may impact the country’s economic growth (Third 
National Communication, 2018).  
 

 
 

Dzud 

Dzud is the most significant climate-related hazard faced by the country because it significantly 
affects the country’s socio-economic conditions. According to the National Statistics Office of 
Mongolia, the animal husbandry sector employed 29% of the population in 2019 and made a  
major contribution to the country’s economy and export income. Hazards such as dzuds pose a 
great risk to this climate dependent ecosystem. In 2010, heavy snow covered nearly 90% of the 
territory and a related dzud caused a loss of nearly 8.8 million animals. Another severe dzud  killed 
700,000 heads of livestock in 2018 (ADPC and UNDRR, 2019).  
 
According to the Third National Communication (2018), dzud’s intensity increased since the 1990s 
and its frequency is projected to increase by 5 to 20% under the RCP 4.5 scenario by 2080. This 
is due to the fact that, despite the global warming trend, winter snow is projected to increase by 
10 to 14% in the near future. Heavy snowfalls and strong winds can damage the physical 
infrastructure such as power stations, for example by causing breakdowns in power plants, 
affecting transport nodes and damaging cables. However, CCKP projections indicate a general 
temperature increase and a minimal precipitation increase for the considered time period (2040 
to 2059), which may on the contrary lead to softening dzuds.   
 

  

Methodology 

ThinkHazard is a tool providing an overview of natural disasters affecting a given location. It 
uses best available data from published public reports as well as from private, academic and 
governmental institutions. Regional level data is used over global data when available. Natural 
disasters affecting the study area are classified as very low, low, medium and high based on 
assessed hazard intensity threshold, hazard frequency threshold, susceptibility as well as 
considering which damage may occur. The portal also provides guidance on how to diminish 
the impact of these disasters, and where to find additional information (ESCAP, 2020).  
 
In comparison, multi-hazard risk analysis based on the Average Annualised Loss (AAL) risk 
metric considers mainly social and economic risk (ESCAP, 2019). The present report utilizes 
data from the ThinkHazard portal, unless otherwise indicated, in order to take into 
consideration natural hazard intensity, frequency and susceptibility under climate change, 
which are most likely to affect the energy, transport and ICT sectors in the country.  
 

 

Dzud can be monitored and forecasted through extreme winter temperatures and heavy 
snowfall. Satellite data can be tapped into for a more detailed analysis.  
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Droughts 

Droughts result from a lack of precipitation coupled with an excessive evaporation leading to an 
excessive loss of soil moisture. Due to Mongolia’s geographic and climatic conditions, 90% of the 
country’s territory is located in arid, semi-arid, moderate arid and moisture deficient regions. The 
desert occupies 41% of the country (Third National Communication, 2018) 
 
Figure 6 describes the maximum water scarcity hazard level for Mongolia. Water scarcity is defined 
as a deficit of available freshwater to fulfil annual water demand. The classification was done 
based on simulated water resource availability (ThinkHazard, 2020). It shows that nearly half the 
country’s territory is exposed to a high or a medium water scarcity risk.  
 

 
 
 

 

Figure 7: Water scarcity map for Mongolia 
Source: ThinkHazard, 2020 
 

Floods 

Floods are one of the most frequent hazards that occur in Mongolia. For the last 2 decades, 22% 
of total disasters that hit the country included floods. In the period from 2004 to 2014, 308 people 
were killed due to natural disasters and 16% of these people were hit by flash floods (Third National 
Communication, 2018). 
 
A projected increased summer rainfall intensity as well as an increased frequency of heavy rainfall 
events is likely to increase the risk of river and flash floods in the country. A temperature rise indeed 
accelerates the hydrological cycle, hence increasing the intensity and frequency of extreme rainfall 
event. The rate of glacier and snow melt due to a temperature rise increases the risk of intense 
flood events.  Figure 7 showcases the river flood risk by region based on simulated flood depth 
data (ThinkHazard, 2020). As per this classification, most of the country’s territory is exposed to a 
high or a medium river flood risk.  
 

A more detailed drought risk assessment could be undertaken to predict the probability of a 
drought occurrence by using soil moisture data and examining shifts in drought incidence 
across various GCM climate scenarios.  Drought indices such as the Palmer Drought Severity 
Index (PDSI), Integrated Drought Index (IDI), Aridity Anomaly Index (AAI) and the Standardized 
Precipitation Index (SPI) have been developed to quantify meteorological, agricultural and 
hydrological droughts (WMO, Global Water Partnership, 2018).  
These indices require multiple inputs such as humidity, precipitation, temperature or soil 
moisture data under different GCM scenarios. After processing the data, they may generate 
more accurate drought predictions (Jehanzaib, 2020).  The National Agency on Meteorology 
and Environmental Monitoring could calculate the drought index using local climate indicators 
and analyse the drought risk across different regions of the country. 
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Figure8: River flood risk map for Mongolia 
Source: ThinkHazard, 2020  

 

Climate change impacts on the energy, ICT and transport sectors 

Climate change may affect the energy, ICT and transport infrastructure in two ways: by gradual or 
incremental climate change patterns (such as gradually increasing average surface mean 
temperature) and by changing extreme weather events patterns (such as intensified and more 
frequent heat waves). Climate change may intensify some natural disaster risks (drought, floods) 
or have a less direct relationship to them (earthquakes).  
 
Climate change vulnerability of the infrastructure sectors depends not only on climate change 
patterns themselves, but as much on the specifics of each infrastructural asset. Indeed, the asset’s 
specific location, the asset’s age, quality and maintenance, the assets safety parameters 
accounted influence the extent to which it may be affected by climate change. Understanding how 
exactly and to what extent infrastructural assets are likely to be affected by climate change hence 
requires a thorough engineering analysis of each specific asset. However, there are a number of 
well identified cause-to-effect patterns for each of the considered infrastructural sectors that can 
be taken into consideration when looking into climate proofing them. The present section aims to 
list them and highlight broad directions to further explore when devising climate proof policies and 
interventions for the energy, ICT and transport sectors.  
The table below summarises these cause-to-effect patterns relevant for the specifics of the climate 
change and the energy, ICT and transport sectors in Mongolia: 
 
 

Climate change pattern  Potential impact on the energy sector in Mongolia 

Increased average and extreme 
temperatures 

 Decreased hydropower generation capacity 
 Reduced efficiency of thermal power plants 
 Reduced output from wind turbines 
 Damage to physical infrastructure such as 

transmission lines 

Changes in precipitation patterns 

 Reduced coal quality and thermal power 
generation capacity 

 Heavy snowfall may reduce the generation 
capacity of wind turbines 

For a more detailed assessment, the National Agency on Meteorology and Environmental 
Monitoring could generate flood projections by using hydrological models (e.g. HBV model) and 
hydrographs.  
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Climate related natural disasters  

Droughts and heatwaves 

 Water scarcity may reduce hydropower generation 
capacity 

 Negative impact on thermal powerplants’ cooling 
systems 

Floods   Damage to physical infrastructure  

Dzud  Reduced oil and gas production 
 Potential breakdowns in power plants 

Climate change pattern  Potential impact on the ICT sector in Mongolia 
 

Increased average and extreme 
temperatures 

 Decreased conductivity and performance of 
underground cables  

 Reduced efficiency of wireless transmission 
 Overheating of data centres 
 Health risk among maintenance staff 

Changes in precipitation patterns 
 Heavy rainfalls and winter snowfalls may weaken 

the quality and reliability of wireless transmission 
signals 

Climate related natural disasters  

Heatwaves and droughts 
 Reduced efficiency of underground cables, risk of 

overheating mobile towers  
 Reduced efficiency of wireless transmission 

Floods   Damage to physical infrastructure  

Dzud  Potential failures in mobile towers  
 Potential damage of cables  

Climate change pattern  Potential impact on the transport sector in Mongolia 

Increased average and extreme 
temperatures 

 Deterioration of road surface asphalt 
 Expansion of bridge joints and railway tracks 
 Low water levels threaten transportation through 

inland waterways   

Changes in precipitation patterns 

 Wash out of road surfaces, damage to the railway 
network, flooding in tunnels 

 Excess snowfall blocking road and railway 
networks  

Climate related natural disasters  

Droughts and heatwaves   Damage to road surface asphalt 
 Risk to waterway transportation 

Floods  

 Water logging due to overload on roadside 
drainage 

 Water logging in tunnels and flooding of railway 
tracks 

 Damage to rail and road infrastructure  

Dzud  Limited transport connectivity  
 Damage the road infrastructure  

 
Table 2: Climate change impact on the transport, ICT and energy sectors 

 
In addition, the following points will need to be incorporated at a more detailed infrastructural 
sectors’ screening stage: 
 

• To effectively mainstream climate change into infrastructural investments, climate change 
projections need to be as viable as possible. Indeed, climate proofing an infrastructural 
asset may often come to an additional adaptation cost. It is therefore important to correct 
climate models’ biases and use high resolution climate models. This means that the 
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CCKP’s data used for the present assessment may be helpful to analyse general climate 
change trends at the national level, it but may not be precise enough to take infrastructure 
investment decisions. For the latter, it is recommended to use an ensemble of Regional 
Climate Models (RCM); 

• Climate proofing the infrastructure often comes to climate proofing future investments, in 
particular for the infrastructure sectors in which most of the assets are reaching the end 
of their lifecycle;  

• When most of the future infrastructural assets are to be built for the considered climate 
change time period, it is of critical importance to align the spatial planning of the 
infrastructural assets with high resolution climate change projections and associated 
natural disasters’ maps in order to avoid locating future assets in most climate vulnerable 
areas.  

 

Energy sector 

Energy sector overview 

The energy sector accounts for 3% of the country’s GDP. In 2017, the share of coal in the total 
primary energy supply was 70%, followed by 26% of oil and 4% from other sources (IEA, 2019). 
The electricity supply of the country is heavily dependent on coal: over 80% of it is generated by 
coal-fired power plants. Renewable energy sources (mainly hydropower) contribute to 3% of the 
electricity supply. Electricity from diesel generators accounts for 4%.  Overall, the country covers 
80% of its population’s electricity needs. The electricity deficit is met with imports mainly from the 
Russian Federation, which accounts for nearly 13% of the internal needs (Third National 
Communication, 2018).  
 
Three main policy documents regulate the energy sector in the country:  
 

• Green Development Policy (2014); 
• State Policy on Energy (2015); 
• Mid-Term National Programme to Develop the State Policy on Energy for 2018 – 2023 

(2018).  
 

In 2019, the government amended the Renewable Energy Act to stimulate further renewable 
energy development, in particular in the electricity sector. The country currently has 13 small and 
medium size hydropower plants representing 1,5% of the total electricity generation (Bianual 
Report, 2017). The country also has a high wind and solar potential. For example, over 10% of the 
country’s territory has an excellent wind energy potential. As of today, solar and wind however 
contribute to only 2,7% of the total electricity generation. 
 

Potential climate change impacts on the energy infrastructure 

The country mainly gets its heat and electricity supply from 5 major coal fired combined heat and 
power plants (CHP), 3 of which are at least 35 years old. Due to a lack of investment funds, the 
sector faces significant repair and maintenance challenges. Climate change further exacerbates 
the fragility of the aging energy infrastructure. Higher air temperature could lead to decreasing the 
difference between ambient and combustion temperature in coal power plants, hence reducing 
the efficiency of boilers and generators and ultimately decreasing the power generation capacity. 
A temperature rise may also further increase water scarcity in the country, which could lead to a 
reduced efficiency of thermal power plants’ cooling systems and limit the small hydro development 
potential.  
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Figure 9: IV Thermal Power Plant, Ulaanbaatar, Mangolia 
Source: https://news.mn 
 
Dzud events associated with extreme cold winters and heavy snowfall may lead to reducing oil and 
gas production and cause breakdowns in power plants. The country’s wind power generation may 
get affected by an increased intensity of snowfalls resulting from an increase of winter 
precipitation. Such snowfalls may reduce the blade aerodynamic efficiency and cause equipment 
damage, particularly if thick ice forms on the rotor blade. Wind turbine output may also get affected 
by a change in ambient temperature, humidity and air density. A temperature rise of 1°C reduces 
air density and power generation by approximately 0.33% (ADB, 2012). 
 

ICT Sector 

ICT sector overview 

Mongolia’s Information communication and technology (ICT) sector has experienced a rapid 
growth. ICT is an important and rapidly emerging sector of the Mongolian economy (ESCAP, 2019). 
Between 2017 and 2018, the number of mobile telecommunication subscribers in the country 
increased by 10.5%, the number of mobile broadband subscribers increased by 20.8% and the 
number of fixed internet subscribers increased by 7.3% in 2018. The fiber-optic network 
deployment increased 2.5 times from 2001 to 2017, covering over 38,000km. This allows the 
rural population living in less connected territories to access high speed internet and mobile 
connectivity. According to an ESCAP assessment, a 10% increase in broadband access leads to a 
1% increase in the GDP and doubling the average broadband speed can increase the country’s 
GDP by 0.3% (ESCAP, 2020).  
 
The country has aims to further develop the ICT sector. In particular, the following policy documents 
list major government’s intentions in this respect:  
 

• Mongolian Sustainable Development Vision up to 2030: the policy aims to expand the ICT 
coverage, install and increase the use of high-speed internet, provide high speed internet 
access to 95% of the population and digitise 85% of the public services by 2030; 
 

• In 2017, the government approved the State Policy on the Development of ICT up to 2025: 
the policy will be implemented in two consecutive phases: mid-term (2017 to 2020) and 
long-term (2021 to 2025). 

 

Potential climate change impacts on the ICT infrastructure 

The planned expansion of the ICT sector will involve an important physical infrastructure 
development such as laying underground fibre optic lines and cables, setting new mobile network 
towers and power transmission pillars, telecommunication equipment and networks. The ICT 
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infrastructure is directly exposed to weather and climate impacts. The rise in ambient temperature 
causes the ground surface temperature to increase, hence decreasing the conductivity and 
performance of underground cables. It is estimated that for temperatures above 55°C the 
underground cable capacity is lost by 29%. A temperature rise also reduces the signal range and 
affects the quality of wireless transmissions. The increase in the number of hot days and drought 
conditions in the country may hence affect the telecommunication equipment. An increase in the 
maximum temperature and in the number of hot days (heat waves) may also cause overheating of 
mobile towers (ITU, 2018). An increase in precipitation and resulting intensified river floods and 
flash floods may damage terrestrial cables, mobile towers, destroy underground ducts and thus 
cause a network failure as well as a disruption of ICT broadband services (ITU, 2014).  
 
Dzud events with extreme cold and heavy snowfall may cause failures in mobile towers since ice 
and snow may accumulate in the insulation and cause a flashover. Extreme cold and ice may 
damage cables. 
 

Transport Sector 

Transport sector overview 

The transport sector of the country comprises of 4 sub-sectors: roads, railways, airways and 
waterways. Out of the country’s total road networks -  14,919 km of national roads and 96,125 km 
of local roads in 2018 – only 9,023 km are paved roads (ESCAP, 2019). The country also 
possesses 1,900 km of railways and 132 km of waterways. Water transportation is not well 
developed due to limited domestic water ways.   
 
Mongolia is a strategic hub for freight transportation between the Russian Federation and the 
People’s Republic of China: 90 % of the country’s railways freight transport happens between its 
two neighbouring countries. The railway line linking Mongolia with them is a single track. Due to 
the different gauge width used in China, individual bogies for each carriage need to be changed at 
the Chinese border. This process can take several hours, adding to the transportation time. Overall, 
the country’s railway system has an inefficient track alignment and a low cargo capacity. In 
addition, this railway line has a limited capacity and is vulnerable to damages from natural 
disasters. In order to improve connectivity and expand the services, the government aims to 
expand the railway network. In 2016, the country signed a programme with its two neighbours 
aiming at establishing an economic corridor which includes 4 new railways and 3 road corridors. 
 

 
Figure 10: Khovd Province in Mangolia 
Source: https://www.adb.org/ 
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The road network in the country has increased by nearly 3 times since 1991. The international 
Asian Highway links include three main corridors: 
 

• Asian Highway 3: Altanbulag–Ulaanbaatar– Zamyn-Uud; 
 

• Asian Highway 4: Ulaanbaishint–Olgiy–Khovd–Yarant; 
 

• Asian Highway 32: Khovd- Uliastai- Ulaanbaatar-Choibalsan-Sumber-Nomrog. 
 
The above international transport corridors accelerated the country’s economic growth and 
contributed to reducing poverty. The government hence put a priority on building new roads and 
maintaining existing local roads. The country’s Mongolia Action Plan 2016-2020 aimed at 
expanding the transport network to support the economic growth, contribute to improving quality 
of life and provide a safe transport connectivity across the country.  
 

Potential climate change impacts on the transport infrastructure 

The country’s transport infrastructure suffers from considerable deficiencies due to a lack of 
investment in repair and maintenance. An increase in the near surface temperature may further 
damage asphalt road surfaces and cause thermal expansion of bridge joints and of paved 
surfaces. Temperature fluctuations may cause cracks and expansion of joints in railway track. 
Droughts and extreme summer temperatures may threaten water availability for waterway 
transport network and further reduce it.  
 
An increased frequency of extreme weather events such as dzuds and blizzards may limit the 
transport connectivity and affect the supply of food and essential items, which would result in 
tangible social consequences. Floods may damage the rail and road infrastructure by washing out 
road surfaces, damaging tunnels and railway tracks. Extreme rainfall events and floods may also 
trigger landslides in mountainous regions, which may heavily affect the road connectivity. 
 

The most climate vulnerable infrastructure sector  

Based on the analysis above, the energy and transport sectors appear to be most sensitive to 
changes in temperature and precipitation as well as to related extreme weather events in 
Mongolia. The transport sector appears to be the most vulnerable among the three sectors 
considering the country’s socio-economic dependence on its internal and external connectivity.  
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