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Research  Objec1ve


Analysis	
  &	
  Vulnerability	
  Assessment	
  
•  Analysis	
  for	
  indicators	
  of	
  Ecological	
  
and	
  Social	
  systems	
  	
  

•  RelaJon	
  analyze	
  for	
  vulnerability	
  
indicators	
  

•  Ecological	
  &	
  Social	
  Vulnerability	
  
Assessment	
  by	
  each	
  sums	
  of	
  5	
  aimags	
  	
  

•  Integrated	
  assessment	
  for	
  
vulnerability	
  analyze	
  of	
  social-­‐
ecological	
  systems	
  in	
  sum	
  level	
  

Analysis	
  of	
  local	
  Development	
  Plan	
  and	
  
Budget	
  each	
  5	
  aimags	
  and	
  Sum	
  level	
  
•  To	
  idenJfy	
  the	
  Green	
  development	
  
Criterion	
  for	
  local	
  level	
  

•  Analyze	
  of	
  Local	
  Development	
  Plan	
  by	
  
Green	
  development	
  Criterion	
  

•  Analyze	
  of	
  Local	
  Budget	
  by	
  Green	
  
development	
  Criterion	
  

•  Field	
  survey	
  in	
  selected	
  sums	
  

Policy Recommendation of Green 
Development Policy for	
  5	
  aimags	
  
•  Syntheses	
  and	
  Conclusion	
  
•  Result	
  of	
  Vulnerability	
  Assessment	
  
•  Analysis	
  of	
  local	
  Development	
  Plan	
  
and	
  Budget	
  

•  Result	
  of	
  field	
  survey	
  	
  

Sec$on	
  I	
   Sec$on	
  II	
   Sec$on	
  III	
  



Study  areas:  Khovd, Uvurkhangai, Arkhangai, Khentii and Bulgan

Indicators	
  for	
  selec$ng	
  sums	
  
Ø  Ecological	
  region	
  
Ø  Popula>on	
  
Ø  Remoteness	
  	
  
Ø  Infrastructure	
  

Total	
  86	
  sums	
  of	
  5	
  aimags	
  

Uvurkhangai	
  aimag	
  have	
  19	
  sums	
  



General  schema  of  Vulnerability  assessment


Integrated vulnerability assessment of 
social-ecological systems 

NDVI 

Poverty 

Desertification 

Drought & Zud 

Livestock loss 

Environmental indicators 

Combine to indicators of 
ecological 

Combine to indicators of 
social  

Surface water loss 

Social indicators 

Another variables  

Unemployment  

Migration  

Another variables  
  



Ecological  indicators


Level № Indicators 
Unit	
  of	
  

Indicators 
 

Date	
   Method	
  of	
  
Combine	
   

Sum	
  
level 

1 Dougth,	
  Zud	
  index Index 1995-­‐2013 

Geometric	
  
mean 

2 VegetaJon	
  index	
  (NDVI),	
  May	
  to	
  Oct	
  average Index 1998-­‐2013 

3 DeserJficaJon	
   Percent	
   2010 
4 Surface	
  water	
  loss Percent	
   2011 

5 Pasture	
  use	
  index Index 1990-­‐2013 

6 Land	
  degradaJon	
  (wind	
  erosion,	
  soil	
  Loss) Percent	
   2010 

7 Prepared	
  forage	
  and	
  hay	
  cu`ng	
  	
  
(per	
  capita	
  livestock) kg/sheep.unit 2011-­‐2013 

8 Livestock	
  loss Percent	
   1990-­‐2013 

Aimag	
  
level 

9 Air	
  polluJon mg/m3 2004-­‐2013 
ArithmeJc	
  
mean	
   10 Water	
  polluJon mg/l 2011-­‐2013 

11 Soil	
  polluJon mg/kg 2011-­‐2013 



Indicators  of  Social  systems  at  sum  level


Level № Indicators Unit	
  of	
  Indicators Date	
   Method	
  of	
  
Combine	
   

Sum	
  
level 

1 Crop	
  products	
  (per	
  capita	
  person) kg/person 2011-­‐2013 

ArithmeJc	
  
mean	
   

2 MigraJon,	
  PopulaJon	
  changes	
  (growth	
  &	
  decrease) Percent	
   
1989-­‐2000,	
  
2000-­‐2012 

3 Unemployment	
   Percent	
   2012-­‐2013 

4 Poverty Percent	
   2000,	
  2010 

5 Bank	
  saving	
  (per	
  capita	
  person) tug/person 2010-­‐2013 

6 
Livestock	
  risk	
  based	
  on	
  livestock	
  loss	
  during	
  drought	
  and	
  zud	
  
years	
  
Ган-­‐зудын	
  эрсдлийг	
  тооцсон	
  нэг	
  хүнд	
  ногдох	
  мал 

Sheep.unit/
person 

2013 

7 Livestock	
  per	
  capita	
  person 
Sheep.unit/
person 

2002-­‐2013 

8 Number	
  of	
  Doctor	
  and	
  medical	
  nurse	
  (per	
  capita	
  person) Percent	
   2002-­‐2013 

9 In-­‐paJents	
  number	
  in	
  hospital Percent	
   2002-­‐2013 



Uvurkhangai  aimag:  Some  
Result  of  Analysis  and  
Vulnerability  assessment  




Dynamics  of  drought,  zud  and  integrated  drought-­‐zud  in  Uvurkhangai  aimag
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In dynamic of drought index from 1995 to 2013 when the highest value 
was 4.81 in 2000 and 4.78 in 2001.  
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If zud index shown minus value that means observed more zud. In 
dynamic of zud index from 1995 to 2013 when the lowest value of zud 
index was -1.91 in 2000 and -4.37  in 2010. 	
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In dynamic of drought-zud 
index from 1995 to 2013 when 
the highest value of drought-
zud index was 6.71 in 2000 
and 6.29  in 2010. 	
  



Livestock  loss,  Uvurkhangai  aimag
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Analysis  between  drought-­‐
zud  index  and  livestock  loss  
in  Uvurkhangai  aimag  level
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The results of dynamical analysis shown that drought-zud index 
were increased and the number of livestock loss were increased. 
Correlation coefficient was 0.73 for 1995-2013.	
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VegetaDon  index  (NDVI),  Uvurkhangai
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Surface  water  distribuDon  and  dry-­‐up  in  sums  by  ecological  regions,  Uvurkhangai  
aimag


Source: Surface water count data . 2011. Ministry of Environment, 
Green Development and Tourism, Mongolia	
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DeserDficaDon  &  land  degradaDon  of  Uvurkhangai  aimag  


Source: Desertification Atlas. 2010. Geoecology Institute, Mongolian Academy of Science & 
Environmental Information Center, National Agency of Meterlogy and Environmental Monitoring. 	
  



PopulaDon  changes  at  sum  level,  Uvurkhangai


•  National level (NL) 
−  Average annual 

growth was 1.59% 
from 2000 to 2012. 

•  How changes population in 
Sums, if 

      <0      −> Decreased  
      0 – NL   −> Normal growth 
      NL <      −> Mechanical growth 

•  Population changes 
form 2000 to 2012 
(total 19 sums) 
−  16 sums was 

Decreased 
−  1 sum was Normal 

growth (Bat-Ulzii) 
−  2 sums was 

Mechanical growth 
(Uyanga, Arvaiheer) 

a). Average annual growth in 
sums, 1989-2000	
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b). Average annual growth in 
sums, 2000-2012	
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Analysis  for  populaDon  changes  and  livestock  loss  by  sums
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This analysis showing that total livestock loss increased when 
population number were deceased from 2000-2012. 	
  



•  National level (NL) 
•  Average annual growth is 1.14% from 2002 to 2013 

•  How changes population in Sum center and 
remote countryside area, if  

•  Decreased   <0 
•  Normal growth   0 - 1.14 
•  Mechanical growth                 1.14 < 

•  Sum center population 
•  7 sum centers was Decreased 
•  3 sum centers was Normal growth  
•  9 sum centers was Mechanical growth  

•  Remote countryside area population (without 
Arvaiheer sum of aimag center)  

•  13 sums are Decreased 
•  3 sums are Normal growth  
•  2 sums are Mechanical growth  

Remote countryside population (Herders) are 
decreased and more inconstant 

Total	
  19	
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PopulaDon  changes  by  locaDon,  Uvurkhangai 
 Average annual growth by sum center and 
remote countryside in sums, 2000-2012	
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Poverty  at  sum  level,  2000,  Uvurkhangai
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Spatial relation for poverty and total 
livestock loss by sums.	
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Poverty  at  sum  level,  2010,  Uvurkhangai 
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Bank  saving  by  sums,  Uvurkhangai
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average of 2010-2013	
  

Average annual growth of Bank 
saving, %, from 2010 to 2013	
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Vulnerability  assessment,  Uvurkhangai  aimag

Combined ecological vulnerability 
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Combined social vulnerability 
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Ecological vulnerability index 
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Integrated vulnerability assessment of  
social-ecological systems by sums	
  



Arkhangai  aimag:  Some  
Result  of  Analysis  and  
Vulnerability  assessment  
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Vulnerability  assessment,  Arkhangai  aimag

Combined ecological vulnerability 
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Combined social vulnerability 
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Discussion  &  Coopera1on  


• We	
  idenJfied	
  more	
  vulnerabiliJes	
  areas	
  and	
  sectors	
  in	
  the	
  Five	
  aimags	
  by	
  this	
  
research.	
  

•  The	
  results	
  of	
  this	
  study	
  is	
  giving	
  good	
  messages	
  for	
  the	
  policy	
  makers	
  
•  More	
  vulnerable	
  sums	
  are	
  need	
  to	
  implement	
  green	
  policy	
  such	
  as	
  increasing	
  
“green”	
  budget,	
  to	
  develop	
  capacity	
  of	
  adaptaJon	
  and	
  resilience,	
  to	
  decrease	
  the	
  
vulnerability	
  and	
  to	
  coordinate	
  the	
  policy	
  plan	
  and	
  budget	
  based	
  on	
  this	
  
research.	
  

•  IdenJfy	
  needs	
  of	
  FREEZING	
  SYSTEM	
  in	
  which	
  sum	
  to	
  linking	
  vulnerability	
  and	
  
adaptaJon	
  opJons.	
  



Thank  you  very  much  for  your  aHen1on.  
Баярлалаа...




Livestock  risk  based  on  livestock  loss  during  drought  and  
zud  years
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