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The  Capital  City Ulaanbaatar

With the worldôs lowest 

population 

density, huge landscape, 

minimal infrastructure varied 

ecosystems and abundant 

wildlife

GEOGRAPHIC LOCATION:

41o35'N - 50o09'N and

87o44'E - 119o56'E 

TERRITORY:

1,565,000 square kilometers



Mongolia is the only one of the ancient nomad states to 

retain the tenets of its original nomadic civilization, 

including the classic migration of livestock and closeness 

to nature. 

Nomads civilization



Steppe region

High mountain

 

High mountain zone

Mountain forest steppe zone

Desert steppe zone

Taiga



Mongolia has a big territory, remote sensing offers a 

unique access to  primary data about the research of 

land surfaces. 

Economically beneficial

Accessible unreachable places

Natural Disaster vulnerable

Remote Sensing/GIS   in Mongolia
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Land degradation has been identified as one the

priority concerns. Causesof land degradationcan be

divided into two categoriesnaturalandhumaninduced

.

Naturalcause: - Climatechanges

- Dustandsandstorms

Humaninduced: - Mining

- PastureDegradation

/Overgrazing/

Contribution to Land Degradation



NOAA 1km

Land cover change

1992

2002



Many lakes have been disappeared



NOAA/NDVI dynamics, August 1982-2006

NDVI changes:

Long term dynamics of NDVI, August 1982 - 2006

Over whole Mongolia

y = -0,4902x + 169,44
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Drought index maps, 2000-2003

198819902000 2001

2002 2003

Non drought

Slight drought

Severe drought

Legends

Lake 1982



APPROACH

Band _ difference = ch4-ch5

by AVHRR/NOAA(1)

Band _ difference =ch32-ch31 

by MODIS/TERRA (2)

Where: Ch4 AVHRR -4 (10.3ɛ11.3ɛ);     

Ch5 AVHRR -5 (11.5ɛ12.5ɛ);

Ch31 MODIS-31 (10.780ɛ11.280ɛ)

Ch32 MODIS-32 (11.770ɛ12.270ɛ)

Dust and Sand Storm

Each year from March to May, it is observed that the dust and s

and storm, which occurred in the Gobi desert of Mongolia



2002.03.18 ï03.21

20 aimag

Wind speed        > 16m/s: 217 soum

> 28m/s:   31 soum

Maximum Duration:     68 hours

Losses:

3 person

53000 livestock

2.1 billion tugrigs

Dust and Sand Storm Dust and 

Sand storm studies using MODIS/TERRA 

emissive bands 



Band 

diffrence

Pre-processing

Satellite data

Overlaying 

layers

Meteorological 

data into 

GIS

Dust storm 

images

Visual 

Interpretation

Dust and Sand Storm

a) March.6, 2006 by AVHRR/NOAA b) March.6, 2006 by MODIS/TERRA

c)March.9, 2006 by AVHRR/NOAA d )March.9, 2006 by MODIS/TERRA 
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98.5 percent of forests are classified as high fire risk areas.

Fire Monitoring (National Remote Sensing Center)



Snow/Dzud



In Mongolia, that word is Zud ïa combination of blizzard 

and bitter cold, preceded by drought. Heavy snow falls 

caused adverse grazing conditions for livestock

SEVERE WINTER CONDITION

The ground can become frozen so hard that animals cannot graze 

and water cannot be easily extracted. 

Pasture land is used for 

winter season



1535.6 ha

127.38 ha

1390.11 (ha) LAND COVER MAP by
MODIS Terra 



1990-09-07
2002-07-141992-06-25

Glacier changes in Western mountain

Landsat data 

GLACIER



Mountains
Area, ha

Changes, %
1990 2002

1 Tsambagarav 112.0 88.1 -21.3

2 Kharkhiraa 70.6 38.5 -45.5

3 Turgen 93.8 41.6 -55.6

4 Sutai 24.3 16.2 -33.3

5 Sair 14.2 8.1 -43.0

6 Munkhkhairkh

an

51.2 29.8 41.8

Total 366.1 222.3 - 39.3

Classification results of Glaciers



0 tonnes/ha

70 tonnes/ha

140 tonnes/ha

210 tonnes/ha

280 tonnes/ha

350tonnes/ha

2003
2004

Change forest biomass of the study area between years 2003 -2007N52o, E98o

N48o, E102o 2005

2006 2007
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Measured satellite sensor response 

for a pixel in spectral band i

Spectral response of mixture 

component,j,for spectral band i

Proportion of mixture component, j ,for a pixel

The error term for spectral band i

Technique to apply linear mixture models

component 3

component 1

1 pixel

component 2

Outline of Methodology
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