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Introduction
● Dzud: severe winter disasters where snow, ice, and cold block livestock 

access to forage and water, causing mass animal deaths and major 
social and economic impacts.

● Affected DMCs: Mongolia, parts of Central Asia (particularly Kazakhstan 
and the Kyrgyz Republic) and Inner Mongolia Autonomous Region (the 
People’s Republic of China)

● Types of dzud:
○ White (Tsagaan): deep, suffocating snow that covers pastures. 
○ Black (Khar): occurs after a dry summer, leaving little snow or water. 
○ Ice/Iron (Tomor): covers grazing areas with an icy crust 



Context
● COP17: Mongolia is hosting United Nations Convention to Combat Desertification 

(UNCCD) COP17  (17-28 August 2026), during the International Year of Rangelands and 
Pastoralists. 

● Mongolia suffered an ‘Iron Dzud’ in 2024, which killed eight million livestock - 12.5% of 
the total, caused losses of $1.5-1.9 billion, and affected 180,000 herder households. 

● Food insecurity: ADB identified agrifood systems transformation as a core strategic 
priority in 2025, delivering $40 billion food security commitment in Asia Pacific during 
2022-203, while food insecurity has spiked by almost 100 million people across emerging 
Asia since 2020. 

● Climate change: threatens to increase the frequency and severity of dzud. The interplay 
between summer drought and winter dzud is eroding livelihoods and food security. Land 
degradation amplifies these issues, and affects 65% of rangelands. 

https://www.ifrc.org/article/mongolia-helping-herders-survive-iron-dzud
https://www.ifrc.org/article/mongolia-helping-herders-survive-iron-dzud
https://www.mdpi.com/2071-1050/17/23/10631#:%7E:text=It%20was%20found%20that%20the,nomadic%20households%20experienced%20livestock%20losses.
https://www.mdpi.com/2071-1050/17/23/10631#:%7E:text=It%20was%20found%20that%20the,nomadic%20households%20experienced%20livestock%20losses.
https://www.mdpi.com/2071-1050/17/23/10631#:%7E:text=It%20was%20found%20that%20the,nomadic%20households%20experienced%20livestock%20losses.


Dzud data
Monthly Dzud calculation in Google Earth Engine using high-resolution climate 
reanalysis data from ERA5, based on Mongolia’s 2015 Government Resolution No. 
286, titled Procedure for Assessing Drought and Dzud Conditions

3.3.1. White dzud

● Snow density in any region is ≥ 0.25 g/cm³
● 10-day or monthly average temperature is ≥ 

3.0°C colder than the long-term average or 
exceeds the standard deviation

● Average snow depth exceeds:
○ 25 cm in high mountain and forest-

steppe zones
○ 22 cm in steppe zones
○ 12 cm in desert-steppe zones

3.3.3. Black dzud

Occurs in areas that had drought or moderate 
drought in summer, followed by:

● No snowfall in winter
● 10-day or monthly average temperature is ≥ 

3.0°C colder than normal
● Livestock suffer from lack of water and forage

3.3.5. Iron or Ice dzud

● A thaw-freeze cycle creates ice crusts on top 
of or within the snowpack, preventing livestock 
from grazing

● Or when snow density ≥ 0.35 g/cm³



Dzud occurences

White dzud occurrences in study years

Summer drought occurrences in study 
years

Black dzud occurrences in study years

Ice dzud occurrences in study years



Dzud occurences

Top recorded dzud events

2009–2010: Often cited as one of the 
deadliest, killing 8.5 to 10.3 million 
livestock (approximately 20% of the total 
population) and affecting 28% of the 
population.

2023–2024: Labeled as one of the 
most severe in 50 years, starting with 
early snowfall in November 2023. By 
March 2024, over 8 million livestock 
died, affecting 90% of the country and 
causing extreme economic hardship 
for herders.



Livestock data
• The Household Socioeconomic Survey (HSES) is a 

nationally representative, quarterly survey conducted by 
the National Statistics Office of Mongolia.

• 21 aimags, 330 soums.
• Period: 2010-2022
• The rural households’ data is used.
• 12,897 households.
• Dependent variable: 5 types of livestock (cow, horse, 

camel, sheep, goat), in addition to the total number of 
livestock

• Control variables: Household and household head 
characteristics: income, age, education, marital status, 
employment, household size, number of children



Proportion of households affected by Dzud
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Livestock



Female-headed households own smaller size 
herds (on average)

Herd size Herd size per household member
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Income and heard size
Lower income households own 
smaller size herds

Female own smaller herd size even in 
the same income group
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After Dzud livestock is lower especially in female-
headed, large household and more children
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Preliminary results

● Any dzud significantly reduce both probability of livestock ownership and herd size 
in Mongolia.

● Ice dzud lowers the probability of owning livestock ->households exit livestock 
ownership entirely

● White dzud reduces herd size ->a reduction in herd size among livestock-owning 
households

● Connectivity (internet/mobile network) mitigates the negative impact of Dzud
● Land degradation has negative impact on livestock
● Youth (<36 years old): Dzud reduces the probability of livestock ownership -> 

Urbanization

● Vulnerable   groups include: 
o small herd-size
o small animals (goats and sheep)
o female-headed households
o low income



Policy implications

• Since Dzud is becoming more frequent, investments in dzud
resilience could be more economically viable.

• Expand rural connectivity: Invest in mobile and internet 
infrastructure in pastoral regions to ensure herders can access 
early warning systems, weather forecasts, and market 
information.

• Addressing land degradation is essential to sustain livestock 
productivity and resilience

• Targeted support to: small herd-size, small animals (goats and 
sheep), youth, female-headed households, low income

20



Thank you for your kind attention
dazhgaliyeva@adb.org
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