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• Pastoral nomadic animal husbandry is a key economic sector in Mongolia, vulnerable to climate.

INTRODUCTION
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• Ongoing global climate change has led more threats in rangeland health condition and livestock
farming, increasing their vulnerability which has been already vulnerable under country’s dry and
cold climate.



Defining dzud

Dzud is unusual weather (extreme cold) and/or land-surface
conditions (lack of pasture and deep snow/ice cover, cannot
access dried grasses under deep snow) that prevent livestock
pasture accessibility & availability, resulting massive livestock
loss during winter-spring.

Drought/Lack of pasture Dzud/Livestock mortalityDeep snow/Cold
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Intensity of drought and dzud: present and futureIntensity of drought and dzud: present and future

• Intensity of drought is expected
to increase constantly.

• An increase of intensity of dzud
as dominantly dependent on
summer drought condition.

Interannual variation of drought index
compared to climate period (1986-2005)

Interannual variation of dzud index
compared to climate period (1986-2005)
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Even though winter temperature is increasing 
frequency and intensity of dzud are increasing 
because of increase of winter precipitation. 

data of 1980-2016

data from 1972-1973 to 1999-2000

Dzud frequencyDzud frequency



Dzud damages

Mortality is highest in a dzud year followed by
drought (Begzsuren et al., 2004).

Percentage of damages caused by disasters in the nation’s GDP

dzud

drought/dzud

(fires are not included)

Source: TNC

Dzud is the highest impact disaster in Mongolia.



Enhancing/strengthening science-based early warning system of dzud is 
highly required for disaster reduction through

early preparedness 
and 

taking management actions.

Since 2015, Information and Research Institute of Meteorology,
Hydrology and Environment (IRIMHE) under the National Agency for
Meteorology and Environmental Monitoring is producing a dzud risk
map.
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Dzud risk map 

Methodology for dzud risk map

Developed by: N.Elbegjargal, B.Erdenetsetseg, N.Mungunchimeg, IRIMHE



Pasture carrying capacity (every mid-Aug) Pasture carrying capacity (every mid-Aug) 
C:   pasture carrying capacity (%)
N:   number of livestock (sheep unit)
Y1: biomass (kg/ha)
Y2: daily intake per sheep (kg/day)
T:    winter duration (day)
S:   pasture area (ha)Government Resolutions, 2000 

Base information: 1) biomass 2) number of livestock from 1500 sites

2017.11.302016.11.20

Biomass

Carrying capacity 

Aug 2016 
Aug 2017 



Dzud risk maps Dzud risk maps 

2017.11.302016.11.20

Livestock mortality: 
2016/2017: 0.9 ml. heads (1.4% of 66.2 ml.)
2017/2018: 2.6 ml. heads (3.9% of 66.5 ml.)

2017.11.30

Carrying capacity 2016-2017 2017-2018

2016.11.20

Dzud risk map

Snow depth 
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Dzud risk map is on-demand product



Validation: Dzud risk and Livestock mortality Validation: Dzud risk and Livestock mortality 

Livestock mortality highly corresponded with dzud risk condition and international aid.

by N.Mungunchimeg, IRIMHE



International Aid/Financial support
(cash, goods, animal-care kit and medicine, warm clothes and etc) for vulnerable 
herders comes from Red cross, Mercy Corps, FAO, UNDP, People in need, Save the 
Children, World Food Program

Governmental organizations taking efficient management actions (keeping livestock 
number within carrying capacity, coordinate otor movement and allocate hay/fodder etc.) 

Disseminating information and Application Disseminating information and Application 



Recent challenges to improve Dzud risk mapRecent challenges to improve Dzud risk map

As including fodder in the map, the risky area is decreasing.

Well preparation of fodder/hay is important to alleviate/reduce dzud risk.

Comparison of dzud risk map with and without fodder/hay information

without fodder with fodder

by N.Mungunchimeg, IRIMHE



Winter Outlook for 2019/2020 based on carrying capacity         
and current condition (snow depth)

Winter Outlook for 2019/2020 based on carrying capacity         
and current condition (snow depth)

(40%)
(24%)
(23%)

(6%)
(7%)

predicted pasture carrying capacity (summer condition)  

current snow depth

• Possibly: this winter likely
to be not severe in most
area of Mongolia.

• Black dzud may occur in
some regions



ConclusionsConclusions

• Dzud risk map is useful science-based information which based
on unique nationwide and widespread meteorological network
data. International and national organizations are evaluated that
using the predicted map governmental organizations taking
efficient management actions to dzud and in result disaster risk
is decreasing.

• Challenging to improve quality of dzud risk prediction including
socio-economic information.

• In future strengthening disaster risk governance and
coordination across policy makers, institutions and international
organizations are highly required.



Research Problems and Objectives Thank you for your attention



Source: Vulnerability of Mongolia’s Pastoralists to Climate Extremes and Changes, AIACC project, UNEP, 2008

Dzud: Classifications


