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2. CLIMATE & CLIMATE CHANGE 

2.1 INTRODUCTION 

This Chapter of the ESIA describes baseline climatic conditions in the Oyu Tolgoi Project area including 
the temperature and rainfall regime, wind speed and direction, together with extreme climatic events 
including dust storms, flash floods and “dzud” (a Mongolian term for extended winter cold and freeze-thaw 
which can cause severe problems for foraging animals). Historical meteorological data have been 
sourced from the Mongolian Institute of Hydrology and Meteorology network, supplemented with recent 
data from Oyu Tolgoi’s ongoing monitoring programme. Climate change projections are also included in 
line with the Intergovernmental Panel on Climate Change (IPCC) guidelines for climate change modelling.   

2.2 SOURCES OF DATA 

Historical climate information has been obtained from the Oyu Tolgoi DEIAs for the different project 
components and Institute of Hydrology and Meteorology data for the soum centres of Byan-Ovoo, Manlai, 
Khanbogd, Tsogttsetsii and Dalanzadgad - Khanbogd is the nearest monitoring location to the Project.  
More recent data have been provided by Oyu Tolgoi’s ongoing meteorological monitoring programme as 
reported in the Oyu Tolgoi annual environmental report 2009

1
.  Regional monitoring data typically draws 

on data collected over at least a 30-year period (for example, the Khanbogd meteorological station was 
first commissioned on 1 December 1975). 

Meteorological data is provided by the MILOS-520-based automatic weather station operated at the Oyu 
Tolgoi airport which has been recently transferred from the former airstrip site within the Mine Licence 
Area to the site of the new Temporary Domestic Airport.  The MILOS-520 weather station is a modern 
data collection and processing system ideal for remote areas with extreme environmental conditions.  The 
station collects data for approximately 20 meteorological parameters including air pressure, air 
temperature, relative humidity, wind speed, wind frequency and direction, rainfall, etc., on a continuous 
basis, 24 hours a day.  This site data has been used to verify the data provided by the soum-based 
monitoring stations.   

The climate change projections used in this Chapter have been taken from the Mongolian Assessment 
Report on Climate Change 2009, prepared by the Mongolian Ministry of Nature, Environment and 
Tourism with technical and financial support from the United Nations Environment Programme and with 

technical assistance from the United Nations Development Programme. In general predictions are provided for 
the country as a whole.  

2.3 BASELINE CONDITIONS 

2.3.1 General Climatic Conditions 

Mongolia is characterised by an extreme continental climate with long, cold winters and short summers 
(during which most of its annual precipitation falls), low annual precipitation and low humidity.    

2.3.2 Seasonal Variance 

Oyu Tolgoi (and Mongolia more generally) has an extreme continental climate with long, cold winters and 
short hot summers.  The coldest winter months are between November and February during which the 
average temperature is around -8˚C with the minimum in the order of -40˚C

2
. From December through to 

February there is some limited snow cover with an average depth of 3cm.  

In spring, from March through to May, there is an increase in temperature accompanied by higher wind 
speeds, less precipitation and humidity.  The spring season can also exhibit rapid and extreme changes 
in the weather.  Temperatures vary between -1˚C and +22˚C with relative humidity under 40%.  Spring 
time is also characterised by the highest occurrence of dust storms which can be severe, resulting in a 

                                                      

1
 Oyu Tolgoi (2009) Report on the Implementation of Environmental Plan, December 2009 

2
 Khanbogd is 35km to the east of the Mine Licence Area and is the nearest soum centre to the Project; hence 

average data are taken from this location. 
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temporary shutdown of operations and, on occasion, prevention of air travel (see Section 2.5.3.  Wind 
speeds vary between 5 and 34 metres per second (m/s) with an average velocity of 5.5 m/s. 

Summer extends from June to mid-September with the average temperature around 22˚C and maximum 
up to 40˚C. Mean annual precipitation is extremely low (approximately 95 mm in Khanbogd) with most of 
the precipitation falling in the summer months and the maximum in July.  On average, there are about 20 
rainy days during the summer. 

Autumn in the South Gobi is warmer than in other parts of Mongolia and continues from September 
through to mid-November.  Temperatures range from -3˚C to +16˚C.  Typically air pressure increases and 
rainfall decreases during the autumn period.   

2.3.3 Sunshine and Solar Radiation 

The Project area experiences sunshine for approximately 72% of daylight hours. Total sunshine amounts 
are lowest in the month of December (217 sunshine hours) and highest in June (320 sunshine hours).  

2.3.4 Temperature Regime 

The Project area is characterised by an extreme continental climate with an annual average air 
temperature of 7.4˚C (taken from the Khanbogd soum centre).  The average temperature in July (the 
summer) is 24.7˚ and in January, the coldest month of the year, -11.3˚C.  Maximum recorded 
temperatures are around +35˚C and corresponding minimum temperatures -40˚C.    

Table 2.1: Annual and monthly mean air temperature 
o
C (1978-2007) 

 Months Annual 

Average 
Soum 
centres 

1 2 3 4 5 6 7 8 9 10 11 12 

Bayan-Ovoo  -13.7 -9.2 -1.4 8.0 16.2 22.2 24.3 21.3 14.7 5.4 -3.8 -11.0 6.1 

Manlai  -14.2 -9.3 -2.7 6.8 14.1 20.3 23.0 20.5 14.5 5.0 -5.1 -12.2 5.1 

Khanbogd -11.3 -7.2 -0.4 8.9 16.7 22.3 24.7 22.5 16.5 7.9 -2.1 -9.2 7.4 

Tsogttsetsii -15.1 -10.0 -4.0 5.6 13.7 19.7 21.9 19.4 13.1 4.2 -4.5 -11.3 4.3 

Dalanzadgad -13.7 -9.3 -2.3 6.9 14.6 20.0 22.2 20.1 14.2 5.4 -4.4 -11.5 5.2 

Source: Institute of Hydrology and Meteorology, 2008 

Temperature data has been taken from Institute of Hydrology and Meteorology data for Khanbogd soum 
centre for the period 1978-2007 included in the Project DEIAs and presented in Table 2.1.  Data for Oyu 
Tolgoi for 2009 is presented in Figure 2.1 below. 

Figure 2.1: Ambient air temperature around Oyu Tolgoi site, December 2008 to November 2009 

 
Source: Oyu Tolgoi (2009) Report on the Implementation of Environmental Plan, December 2009 
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2.3.5 Precipitation 

Average precipitation in Khanbogd soum centre is 95 mm per annum and 80 mm for the Oyu Tolgoi Mine 
Licence Area (2009 was a relatively dry year with only 41.5 mm of rainfall).  Approximately 80%, or 75 
mm, of precipitation occurs in the summer season at Khanbogd; for Oyu Tolgoi, 90% of precipitation 
occurs in the summer months and the remaining 10% as winter snow (see Figure 2.2).   

Figure 2.2: Snow fall at Oyu Tolgoi December 2009 / January 2010 

 
Source: Oyu Tolgoi Environmental Department 

On average, there are 20 rainy days in the summer period.  The low rainfall levels, together with low 
humidity leads to dry, dusty conditions.  Table 2.2 below provides annual rainfall averages for Khanbogd 
Soum Centre and neighbouring soum centres for 2008.  Figure 2.3 illustrates precipitation for Oyu Tolgoi 
for 2009 compared to a multi-year average for the period 1976-2005.  

Table 2.2: Total annual precipitation, (mm) 

Soum Centres Multi-year average total annual precipitation 

Bayan-Ovoo  59.0 

Manlai  105.7 

Khanbogd 95.0 

Tsogttsetsii 111.8 

Dalanzadgad 121.7 

Source:  Institute of Hydrology and Meteorology, 2008 
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Figure 2.3: Comparison of 2009 Precipitation in Oyu Tolgoi to rainfall in Khanbogd Soum Centre, 
1976 to 2005 

 
Source: Oyu Tolgoi (2009) Report on the Implementation of Environmental Plan, December 2009 

2.3.6 Atmospheric Humidity 

Average relative humidity in Khanbogd soum centre varies between 38.2% and 48.6% with higher 
humidity occurring in the winter and summer seasons.  Lower relatively humidity occurs in spring and 
autumn when it decreases to between 30-40%.  Annual average humidity is presented in Table 2.3 below 
for Khanbogd soum centre and in Figure 2.4 for 2009 compared to a multi-year average for 1976-2005.  

Table 2.3: Annual average relative air humidity (per cent), 2003-2007 

Soum Centres 2003 2004 2005 2006 2007 Average 

Bayan-Ovoo  54.2 61.6 47.7 31.2 23.6 46.7 

Manlai  64.1 47.3 58.6 55.9 58.2 56.8 

Khanbogd 45.0 37.6 37.2 35.3 36.2 38.2 

Tsogttsetsii 53.2 50.5 47.6 46.8 46.3 48.6 

Dalanzadgad 55.2 45.3 42.4 39.0 42.3 44.8 

Source: Institute of Hydrology and Meteorology, 2008 
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Figure 2.4: Relative humidity at Oyu Tolgoi, December 2008 to November 2009 

 

Source: Oyu Tolgoi (2009) Report on the Implementation of Environmental Plan, December 2009 

2.3.7 Evaporation 

Evaporation exceeds precipitation by a significant margin.  The evaporation rate in the Project area is 
monitored on a daily basis by the Oyu Tolgoi Environment Department.  Two different size evaporation 
pans are used to provide robustness to the evaporation monitoring results.  Monitoring commenced in 
July 2009 and the first quarterly data are presented in Figure 2.5.  Evaporation rates are shown to 
decrease as the temperature falls.  Although evaporation is anticipated to increase with higher wind 
speeds, the temperature of the air is a more critical factor. Similarly humidity, which is linked to 
temperature is not a primary control on evaporation. 

Figure 2.5: Correlation between Evaporation Rate and Temperature Changes 2009 

 
Source: Oyu Tolgoi (2009) Report on the Implementation of Environmental Plan, December 2009 

2.3.8 Wind Characteristics 

Data on wind direction and speed has been taken from data collected at Khanbogd and other soum 
centres by the Institute of Hydrology and Meteorology since 1976. In winter (January), the average wind 
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velocity is 1.7-4.4 m/s in Khanbogd.  In spring (April), the average velocity is 3.9-5.6 m/s. The strongest 
wind events occur in late March and throughout April blowing from the north. Average wind speed in April 
is 5.5 m/s, while for the rest of a year it varies from 4 m/s to 6 m/s.  Wind speeds of >30 m/s are not 
uncommon in April, hence the prevalence of dust storms.  

At Oyu Tolgoi (AER 2009), very light winds (winds within a speed range of 1-6 m/s) dominate.  Moderate 
winds (with a speed of 12-20 m/s) have been recorded in March, April, June, September and October.  
Average wind velocity data at the soum centres within the Project Area of Influence are presented in 
Table 2.4 below. 

Table 2.4: Average wind velocity, 2003-2007 (m/s) 

Soum Centres January April July October 

Bayan-Ovoo  4.4 5.5 4.4 4.5 

Manlai  7.2 5.2 3.5 4.0 

Khanbogd 4.0 5.5 3.2 3.9 

Tsogttsetsii 3.0 5.6 4.2 3.1 

Dalanzadgad 2.0 5.1 3.0 2.8 

Source: Institute of Hydrology and Meteorology, 2008 

Wind speed data for Oyu Tolgoi is presented in Figure 2.6 and wind direction data in Figure 2.7 below. 

Figure 2.6: Average and Maximum Wind Speed Data for Oyu Tolgoi by Month, 2009 

 
Source: Oyu Tolgoi (2009) Report on the Implementation of Environmental Plan, December 2009 
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Figure 2.7: Oyu Tolgoi Wind Direction for 2009 

 
Source: Oyu Tolgoi (2009) Report on the Implementation of Environmental Plan, December 2009 

Figure 2.6 and Figure 2.7 show that southwesterly (SW), north-northeasterly (NNE) and northwesterly 
(NW) winds dominated in 2009 in the Oyu Tolgoi area.  This is consistent for the majority of the year with 
the windiest months of March, April and May having prevailing wind directions shifted between NNE and 
SW.  Winds from southerly or easterly directions are rare. 

2.4 CLIMATE CHANGE 

For the preparation of this baseline assessment, climate change projections have been reviewed based 
on national climate change studies

3,
 

4
 and  Oyu Tolgoi’s own research in support of the DEIA to the 

Temporary Domestic Airport
5
. 

2.4.1 National Climate Change Projections 

Air Temperature Change 

Based on records from 48 meteorological stations distributed across the country, the annual mean 
temperature in Mongolia increased by 2.14°C over the last 70 years, while the annual mean temperature 
decreased in the winter season for the period of 1990-2006.   
 
Linear trend analysis was used to estimate trends of average winter temperature for the periods of 1940-
2006, 1961-2006, 1981-2006, and 1990-2006 which is shown in Figure 2.8.  The data indicates 
temperature has increased by 0.05°C / year during the period of 1940-2006, by 0.045°C / year in the 
period of 1961-2006, by 0.018°C/ year in the period of 1981-2006. During 1990-2006, a slight 
temperature decrease of -0.119°C/year was observed. 

                                                      

3
Batima P., Natsagdorj L., Gombluudev P., Erdenetsetseg B. (2005). Observed Climate Change in Mongolia.  AIACC 

Working Paper No.12 

4
 Dagvadorj, D, et al. (2009).  Mongolia Assessment Report on Climate Change, 2009.  Ministry of Nature, 

Environment and Tourism. Mongolia. 

5
 Eco-Trade (2007) Environmental Impact Assessment Report for Oyu Tolgoi Project Domestic Airstrip Relocation 
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Figure 2.8: Average Winter Temperature Trend for the Period 1940-2005 

 

Since 1940, average summer temperature has been increasing (see Figure 2.9).   During the period to 
1995, average summer temperatures were relatively stable, while an increase in temperature has been 
observed since 1995 relative to the period 1940-95. 

Figure 2.9: Average Summer Temperature Trend for the Period 1940-2005 

 

Changes in Precipitation Levels 

Linear trend analysis has been used to analyse the trends of the observed monthly mean data for 
precipitation in different seasons and different periods including 1940-2006, 1961- 2006, 1981-2006 and 
1990- 2006. Based on this analysis, about 95% of total precipitation was identified to fall in the warm 
seasons (late spring, summer and early autumn).  Figure 2.10 illustrates warm season precipitation 
trends for the period 1940 – 2005. 
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Figure 2.10: Warm Season Precipitation Trends 

 

Climate Change Projections 

Twelve different climate models were used to develop future climate change projections.  The outputs 
from these models were then averaged to provide a more robust set of climate change projections than 
would be the case from any single model. Generally, the models anticipate that winters will become mild 
and summers will become drier. “Dryness” will be intensified due to higher evaporation rates and the 
small increase in summer precipitation, as compared to the climate baseline, which will not compensate 
for the increased evaporation. 

Based on statistical assessment of the global climate model, the model with the least identified error (the 
Hadley Centre HadCM3 model) was used in determining climate change scenarios for Mongolia. 
 

The climate change projections were estimated based on period-wise averaging for 2011-2030 
(beginning), 2046-2065 (middle), and 2080-2099 (end of century) periods versus the baseline climate 
values for 1980- 1999. Key results from the modelling exercise were: 
 

 The intensity of projected warming in the summer season is higher than in the winter season and 
the amount of warming is  projected to be 1.1-1.4°C in 2011-2030, 2.7- 3.6°C in 2046-2065 and 
3.7-6.3°C in 2080- 2099 periods, respectively; 

 Winter temperatures are projected to increase by 0.2-0.7°C, 1.6-2.0°C and 3.0-3.8°C in the 
corresponding periods as above; 

 Generally, precipitation is also projected to increase.  The summer precipitation is projected to 
decrease by 2-4% in 2011-2030, increase by 0-4% in 2046-2065 and increase by 7-11% in 2080- 
2099 periods. The winter precipitation is projected to increase by 0-14% in 2011-2030, 14-23% in 
2046-2065 and 32-55% in 2080-2099. This is contradictory to national studies which suggest that 
precipitation will decrease slightly over the next century (see below); and 

 Overall, it is anticipated that winters will become milder and snowier, while summers will become 
hotter and drier even though there is an overall small increase of precipitation based on the 
climate change assessment. 

2.4.2 Oyu Tolgoi Temporary Airport DEIA – Climate Change Studies 

Additional studies on climate change have been conducted as part of the relocation study for the new 
Oyu Tolgoi temporary airport

6
.  Trend lines for the period 1993-2002 indicate that temperatures are 

                                                      

6
 Eco-Trade (2007) Environmental Impact Assessment Report for Oyu Tolgoi Project Domestic Airstrip Relocation 
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increasing consistent with the general global warming scenarios.  However, and apart from a very minor 
increasing trend, the hydrological elements such as precipitation, evapo-transpiration and surface runoff 
are relatively unchanged.  Climate change research has been based on the IPCC A2 GHG special 
emissions scenarios

7
.  The historical monthly maximum, minimum and average air temperature time 

series is presented in Figure 2.11 below.  Modelled data for 2020, 2050 and 2080 are presented in Table 
2.5. 

Figure 2.11: Oyu Tolgoi Monthly maximum, minimum and average air temperature 1993 - 2002 

 
Source: Eco-Trade (2007) Environmental Impact Assessment Report for Oyu Tolgoi Project Domestic Airstrip Relocation 

Precipitation, surface runoff and evapo-transpiration trends are presented in Figure 2.12 below. 

Figure 2.12: Precipitation, evapotranspiration and surface runoff at Oyu Tolgoi, 1993 - 2002 

 
Source: Eco-Trade (2007) Environmental Impact Assessment Report for Oyu Tolgoi Project Domestic Airstrip Relocation 

                                                      

7
 IPCC Special Report: Emission Scenarios, Summary for Policy Makers, 2000. 
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Table 2.5: Future climate change scenarios (incremental) for the Oyu Tolgoi Project area, 2020, 
2050 and 2080 

Season 
Temperature 

o
C Precipitation mm 

2020 2050 2080 2020 2050 2080 

Winter 0.38 2.25 4.13 3.3 8.0 15.3 

Summer 1.89 3.22 6.05 5.3 20.8 27.2 

Source: Eco-Trade (2007) Environmental Impact Assessment Report for Oyu Tolgoi Project Domestic Airstrip Relocation 

The Oyu Tolgoi data agree with the national studies described above in relation to temperature.  
However, the precipitation results do not agree.  There is no explanation for this significant increase in 
precipitation therefore, for the purposes of this ESIA, the national study is used as the most appropriate 
reference.  In summary, climate change in the South Gobi is considered to involve a steady increase in 
annual average temperature, a marginal decrease in precipitation and further seasonal variation in 
weather.  This could result in less water availability which could be significant to herders and wildlife, even 
at very low levels of change. With the existing sensitivities in relation to herder water supplies and, hence, 
herder wells, monitoring any decrease in overall annual precipitation amount will be of key interest to Oyu 
Tolgoi.  In addition Oyu Tolgoi has been monitoring the water levels in selected herder wells since 2002-
2004, which will enable Oyu Tolgoi to identify any trends in water level changes at an early stage.  
Further information on this issue can be found in Chapter B6: Water Resources. 

2.5 EXTREME EVENTS 

In order to assess the magnitude and frequency of extreme weather events Oyu Tolgoi commissioned a 
study

8
 into the potential for flooding along the Undai.  This study assessed the historical rainfall record, 

the dimensions of the Undai valley and, based on this, modelled the potential flood events.  In addition, 
this section also discusses a range of other weather-related extreme events namely, dust storms, drought 
and the associated phenomenon of dzud (a hard winter following a summer drought which can devastate 
wildlife and herd animal numbers). 

2.5.1 Rainfall 

The historical rainfall data for the soum is summarised in the Hydrological Study Report on Floods at the 
Oyu Tolgoi mine

9
.  The available rainfall observation data for the Project Area of Influence dates back to 

the start of formal monitoring at the Dalanzadgad station in 1937. These measurements were taken on a 
daily basis using a Tryatikov gauge, and from 1961, a rainfall intensity recorder was used.  Based on a 
review of the 1937 to 2004 data, the 12 hr maximum for this period of 153 mm rainfall was observed in 
1956 and second maximum value was 53 mm and observed in 1979.  

Using this data, the daily and 12 hours maximum rainfall with various probability of occurrence have been 
modelled.  The daily, 12 and 1 hourly maximum rainfall with probability of occurrence of 1 % are 
estimated as 148.6, 125 and 50.6 mm, respectively.  The modelled rainfall intensity is presented in Figure 
2.13 below.  

                                                      

8
 IMH (2006) Hydrological Study Report on Floods at the Oyu Tolgoi Mine, for Ivanhoe Mines Mongolian Inc, 15 

November 2006, IMH. 

9
 Ibid. 
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Figure 2.13: Probability Curve for 12 and 24 hour Maximum Rainfall Events 

 

Table 2.6: below illustrates the likely rainfall intensity (per hour, 12 hour and 24 hour period) for a return 
period of up to 1000 years.  

Table 2.6: Modelled Rainfall Intensity 

Return Period 
(Years) 

Probability of 
Occurrence 

(%) 

Precipitation amount 

24 Hours 12 Hours 1 Hour 45 Minutes 30 Minutes 

1000 0.1 517 423.2    

100 1 149 124.9 50.6 47.8 31 

50 2 102 86.5    

25 4 70 59.9    

10 10 43 36.9    

Source: Hydrological Study Report on Floods at the Oyu Tolgoi Mine, 15 November 2006, IMH. 

2.5.2 Flood Risk 

The 2006 hydrological study report also includes an assessment of the flood risk associated with the 
Undai.  Flood profiles are presented for the 100 year return period flood and illustrated in Figure 2.14 
below.  This illustrates the fact that, in the absence of mitigation measures, the 100 year return flood 
could inundate the southern part of the Central Oyu Pit.  The project design includes a diversion scheme 
for the Undai which will mitigate this risk (further details are described in Chapter C5: Water Resources). 
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Figure 2.14: Modelled Flood Plain for Undai 

 
Source: Hydrological Study Report on Floods at the Oyu Tolgoi Mine, 15 November 2006, IMH. 

Note: Maximum flood plain reflects 1 in 100 year flood event. 

2.5.3 Dust Storms 

Dust storms commonly occur where soil is loose and sandy and the frequency of strong winds is high. 
Due to human-induced land disturbance, dust storms may occur more frequently around cities and 
cultivated areas compared to less disturbed areas.  Large scale dust storms can affect air quality over 
substantial portions of Mongolia and northern China for days at a time. 
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Figure 2.15: Dust Storm approaching Oyu Tolgoi from Northwest 

 
Source: Oyu Tolgoi Environmental Department 

Data on dust storms has been obtained for the period 1976-2005 for Khanbogd.  During this monitoring 
period, the Khanbogd soum centre had an average 26 days of drifting airborne dust (when dust particles 
are lifted by winds 1.5-2 m above ground level) and 29 days of dust storms (if the lifted dust from loose 
soil by winds decreases the visibility both vertically and horizontally it is called a dust storm) per year.  
The number of dusty days in Khanbogd soum centre averages 55 per year.  The highest frequency 
(51.4%) of dust storms occurred during spring, with 29.4% occurring in summer and lowest frequency 
(6.5%) occurring in the autumn as illustrated in Figure 2.16.   

Figure 2.16: Average Number of Dust Storms and Days of Drifting Dust in Khanbogd (1976-2005) 
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Source: Eco-Trade (2007) Environmental Impact Assessment Report for Oyu Tolgoi Project Domestic Airstrip Relocation 
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Dust storms also have a significant daily variation.  The frequency increases during the day due to 
heating of the ground surface, and decreases during the night when the opposite occurs. Approximately 
75% of dust storms occur during the day within the Mine Licence Area. 

Monthly and annual mean data on dust storms and drifting dust in the Gobi region in Mongolia indicate 
that the duration of the dust storms is longer when they are most frequent  (generally in March to May).  A 
dust storm (also drifting dust) lasts on average from 1.6 to 6.0 hours and in the Gobi sometimes for more 
than 12 hours. The average duration at Khanbogd meteorological station is 4.1 hours for a dust storm and 
3.0 hours for drifting dust.  

The annual total duration of dust storms is around 104 hours at the Khanbogd meteorological station and 
77 hours for the drifting dust.  Over the spring months, dust storms occur for a total of 67 hours on 
average.  

South-westerly, westerly and north-westerly winds predominate during dust storms in the Gobi and 
steppe areas in Mongolia.  Surface wind speed is usually between 11 m/s to 20 m/s during dust storms, 
and 6 m/s to 15 m/s during drifting dusts; if surface wind speed is less than 5 m/s, a dust storm does not 
form.  In the Gobi area, over 60% of dust storms occur when relative humidity is low (less than 40%) as 
they usually occur during the daytime. 

2.5.4 Droughts  

Period of low rainfall are common throughout Mongolia
10

. Water and forage are the most important 
resources for livestock, so the most direct impact on pastoralists’ livelihoods is the drying up of surface 
and near-surface water sources and the resultant decline forage resources for livestock.  A decline in 
these resources greatly affects livestock conditions, milk production, and ultimately herders’ livelihood 
security, since their lives depend on livestock and livestock products.  

Mongolia experienced its worst recorded droughts (in 80 years) in the summers of 1999, 2000, 2001, and 
2002, which affected 50-70% of Mongolian territory.  About 3,000 water sources including 680 rivers and 
760 lakes dried up during these long-lasting droughts, resulting in reduced animal food and weakened 
animals which are less well equipped to cope with extreme cold. 

2.5.5 Dzud 

Harsh and long-lasting summer drought is the main factor which causes ‘dzud’ to occur during the winter.  
In the Mongolian language, the term dzud describes a natural disaster that occurs in the cold season (i.e., 
winter and spring) and represents a threat to human and livestock populations. The dzud has long-
ranging and wide-reaching effects on livelihoods and highlights the extreme and at times, marginal living 
conditions experienced by the herders.  Table 2.7 below shows livestock mortalities during drought/dzud 
years, between 1944 and 2001. 

Table 2.7: Livestock Mortalities during drought/dzud years (1945 – 2001) 

 Animal Mortality 

Adult Stock Young Stock 

Year Type of disaster Coverage (%) Million % Million % 

1944-45 Drought and dzud 9 aimags (65%) 8.1 33.2 1.1 17 

1954-55 Dzud 9 aimags 1.9 8.2 0.3 4 

1956-57 Dzud 11 aimags 1.5 6.2 0.9 12 

1967-68 Drought and dzud 13 aimags (80%) 2.7 11.9 1.7 21.6 

1976-77 Dzud 15 aimags, 

116 soums (90%) 

2 8.6 1.6 10.7 

1986-87 Dzud 11 aimags, 0.8 3.6 0.9 9 
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AIACC Working Paper No.12 June 2005. 
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 Animal Mortality 

Adult Stock Young Stock 

198 soums (80%) 

1993 Dzud 3 aimags, 30 soums 1.6 6.4 1.2 13 

1996-97 Dzud 11 aimags, 69 soums 0.6 2.1 0.5 5.4 

1999-2000 Drought and dzud 12 aimags,  

157 soums 

2.8 8.6 1.2 12.1 

2000-01 Drought and dzud  4.1 13.8 - - 

Source: Sheehy, D.P., Sheehy, C.M., Johnson. D.E., Damiran, D. and Fiemengo, M. 2010. Livestock and Wildlife in the Southern 
Gobi Region, with Special Attention to Wild Ass. Mongolia Discussion Papers, East Asia and Pacific Sustainable Development 
Department. Washington, D.C.: World Bank. 

The summer droughts of 1999- 2002 caused the most severe dzud in recorded history in the winters of 
these years.  Short, rapid (2-5 days) warming in winter leads to melting snow cover.  This melted water 
does not infiltrate but creates sheet ice on the ground surface since the ground is still frozen.  Such 
freeze-thaw increases the difficulties for animals to graze, limiting their ability to get food.  During the 
dzud, significant numbers of livestock and other animals die. 

Winter in late 2009, early 2010 and early 2011 were extremely harsh for the herding communities in 
Mongolia.  According to the Mongolian government

11
, in May 2010 up to 8.4 million heads of livestock 

perished due to the extreme weather conditions throughout 175 soums in 18 provinces across Mongolia.  
Approximately 770,000 herders/individuals were affected, out of which 43,500 herders were left without a 
single animal and 164,000 other families lost more than half of their livestock.  The Mongolian 
Government indicated that more than 1,400 herder households relocated to urban areas during this 
period. 

2.6 CONCLUSIONS 

The Project area is characterised by a dry, continental interior climate with extremes of temperature (high 
summer temperatures and cold winter temperatures).  Spring months are characterised by frequent dust 
storms which can limit mining operations and disrupt air transport.  Dry, dusty conditions are prevalent 
and much of the Gobi rangeland area is at threat from desertification.  Surface water is extremely limited 
hence herders and other water users are reliant on aquifers for water provision.   Dust control will be a 
major element in Oyu Tolgoi’s operational safeguards.   

2009 was a dry year followed by a harsh winter which increases the pressure on rural livelihoods and 
further marginalises livestock rearing.  Long-term, it is predicted that there will be an incremental increase 
in temperature and although global and national model predictions are contradictory, a decrease is 
anticipated in precipitation.  Increasing temperatures and dry conditions are likely to result in a higher 
frequency of drought.     
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