Study Visit on Reducing Desetrtification and the Risk and Negative Impacts of Sand and Dust
Storms
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Current state of desertification in Mongolia

u Themainfactorsof desertification
are

u Droughtandincreasedridity
u Wind erosion

u Increaseof livestock density
In acertainplaces

U Increasedentralization

u As of spatial distribution of land
degradatiorprocesses

u 208 % affected by wind g
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Land cover classification, 1992 Land cover change from 1992 to 2018
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i Land cover change, 1992-2018
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Desertification assessment in Mongolia

1990: Institute of Geography and the Institute of Desert Studies of Turkmenistan.

200Q Processes of desetrtification, land degradation and grassland degradation are m
separatelyFAO methodology

2006: Institute of Geeecology (emote sensing and geographic information systems
were appliedMEDALLUS approach)

2010: It was mapped using remote sensing, numerical and physical models, and the
methodology of th®PSIR approach"Land Degradation Assessment in Arid Area:
(LADA ) program was used.

2020: Information and Research institute for Metrolpgydrology and Environment
(IRIMHE), Ministry of Environment and Climate Change (MECC)
(DPSIR approach, LADA program) ()
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Temperature~C

Temperature,C

Climate change

-0.69°C (1961-1990)
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Assessment of Climate factors for Desertification

Hot days (30AC) in June, July981-2020SHASHKO moisture coefficient (1972020)

The frequencyof averagehot daysis increasing
by 3% in 10 yearsin Gobi stepperegion and
4.5% in 10yearsin themountainousrea

Drynessoccurring over Mongolia, amongless
intensein the Khangaimountainregionandless
iIntensean the Gobi desertregion

RABCATY QPUMY, AT NYYRUIATN SAUNN SAHATTARD
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GroundbasedDrought frequency (1991-2020)

7. 3yHbl ynupnbiH raHruith aastaraan, 1991-2020 ox

Ground observation based drought assessmer
and RS based drought frequency showed both
similar spatial trend. Drought frequency is
higher in the Altai Mountain and Gobi regions.
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Soil erosion by water (200€2020)
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A Basedon the imagecalculatedusingthe updatedmodel
of soil transport{RULSE), the amountof soil erodedby
water in the Great Lakes Depression,backside of
Mongolian Altai Mountains and Gurvansaikhan
mountainis thehighest,or 0.09t/ha year or more.

A In the Atlas of World Desertification (2018, the
amount of soil eroded by water in most areas of
Mongolia is 0-1 t/ha per year. This showsthatthe soll
of our country is relatively less affective by water
erosion
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The amount of soil eroded by the wind is the
highestin the depressiorof the GreatLakesandin
the southernpart of the region,it is 100 t/ha more
thanayear




Changes of PM2.5 dust concentration Dust parameters

In air (2010-2020)
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A Monthly average values of PM2.5

20102020 calculated by the ADAM3 modg@lsian Dust Aerosol Model, version 3
by KoreanMet.| service)

> /A Changes and trends of PM2.5 dust content calculated by -Kiamdall trend

analysis method.

A Concentration of PM2.5 dust in the aicreased by 0.111.5 mg/m3per year in

most areas ddundgovi Tuv Provinces and the southwestern pafDofnogovi
Province in the last eleven years (24120) in April. However, in the souther
part of the region, a decrease of Q49 mg/m3 was observed

Number of dust blowing days (20-2020)
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A Number of dust blowing days was calculated in order to verify the trend of dust
concentration in the air calculated by ADAM3 model.

A In Dornogovi Dundgovi Khentii andTuv provincesdays of dust blowing have increase
by 0.4-1.1 days/yearn the last ten years, while in the southern part of the region, it h:
decreased by 0:Q.76 days/year.




SO|I degradation QOZO)

33 XepcHui goponTon, 2020 oH

Soil organic carbon contenQ17)
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Soil condition, change

- ASoil degradation estimated based on results of previously

Implementedorojectsandprogramsresultsof laboratoryanalysis,
which determinedhe agrochemicaland agrophysicalproperties
of 13 parameters in 85,280 samples,and a total of 6,560 soil
profile data from the field researchwereused

_, ASoil degradatioris definedin thefollowing basicways

ASoil organic carbon content at 0, 5, 15, 30, @&0depth of soil
from World Soil Database:

(https//data.isric.org/geonetwork/srv/eng/catalog.search#/m
etadata/).

- AAs canbe seenfrom the picture,the organiccarboncontentof the

soil surfaceis the highest or more than 60 g/kg in Khangaj
Khentii and Khuvsgulmountainswhile the lowestis lessthan 5
g/kg in the Govi r .dlgecoatentof organiccarbonin the soill
gradually decrease$rom the surfaceof the soil to 30 cm, and
belowthedepthof 30 cmto 200cm, thereis little changeandlt IS
relativelystable



https://data.isric.org/geonetwork/srv/eng/catalog.search#/metadata/
https://data.isric.org/geonetwork/srv/eng/catalog.search#/metadata/

Human activities associated factors for desertification

C Unsustainableuse of lands for crops over an extendedperiod of time. Overcultivated
landwereabandonedavithout beingrehabilitated

C Rapid growth of the mining sectorshavecontributedo thedegreeof soil erosion

C The increaseduse of cars, the developmeniof roadsand transportatiometworks,the
physical expansionof human settlement humanmigration and rapid market growth
haveall hada negativampacton theenvironment

40,000. 5,000.

500 & (Livestock type/composition changed The

> 30000, 000 traditional composition of pastoral livestock
- 3,500. . . .

. .0 NeErds, established over centuries, is also
(20,000, 7z 2500 Significantly changing Number of goats

: 2,000. . . . ) .
i o Significantly increased to gain profit from
o w0 cashmere Goats are destructiveto pastureland,
E— 500. . ) ]
0 . pgl!mg up vegetation by its roots, and are
—_— — o H He 'H'H difficult to rear

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
o0 e - Ca vt s X x




Population density, 2010
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Livestock density, 1991

s, s suarsrs o wrsws o
L L H 1 H

45, ManbIH Hﬂnpaﬁ. 1991 oH

BAUIANb OPYUH,
ARNAN XKYYNUNANLIH AAM

Livestock density, 2019
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Rangeland health monitoringer 1500 sites)

Establish two 50 m Recording foliar, sub and basaiver
lines/transects (line-point intercept )

—

5 years/once

-Soil morphology
-Content of soil humus
-Depth of soil humus

Gap intercept -pH
of perennials _Salinity
-Surface erodibility
Species biomass, -Soll S_tab”lty
Height , -Density

-Hydraulic conductivity



Averaged vegetation cover RS based Vegetation Cover
(2000-2020) NDVI trend
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Modis and AVHRR
based NDVI showed
similar trends
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Pasture biomass, 2010 -2020

y A One of the main indicators of desertification and land degradation i

yield of natural pastures and their changes.
AMaximum amount of biomass is
A 10-20 t/ha in the mountainous area
A 2-10 t/ha in the forest steppe zone, and in the northern part|o

the steppe zone
A less than 2 t/ha in the entire Gobi region.

SARIADS OPAMH, ASTIAS YYTUAAIN AN SAXHANCAAP.
YCUAT Yy, OF MBI CYRANTAA MIRISRTARH XYPIIITING EONOBCPYYNAS.
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TapuanaHruiin rasaj

Pasture carrying capacity, 20162020

KPasture carrying capacity depends on biomass, number of livestock
and pasture area.

e N

31. BanyaapwiiH Aaau, 2010-2020 oH f S\ A

A Overgrazing/exceeded pasture carrying capacity is causing rangela
degradation and deteriorating pasture quality. Carrying capacity
cheeded for several times more than 40% of the area. )




Changes in plant species composition

Number of livestock AGB; /AGBy ¢
PAF" PPG PPL UAF ups Palatable Unpalatable Total
Total” 0.951 0.980 0.673 0.810
Sheep 0.924 0.822 0972 0.993 0.649
Goat 0.713 0.806 0.837 0.986 0.635 0.636
Cattle 0.987 0.624 0.908 0.979
Horse 0.782 0.886
* Plant group abbreviations are listed in Table 1. -
B Total number of livestock in sheep-equivalent units. © 40
© 60
5 y = 0.2524x - 1.3284 .
S 500 R%=0.3481, p<0.05 ° ¢
A All palatable species groups were negatively ° oo . .
- e : [ J
correlated with livestock number. In contrast, o . o ¢
Unpalatable species were correlated positively g 200 S % -.
with the number of livestock. o o o0 Te%
A As increasing livestock number, percentage of § 200 o T N
. . . . 0 L P .b... °®
unpalatable species increased significantly. - Il R
g 10.0 .. [} . ...
< .
8 oo o0 0 S ° °
= 00

()
S
=7

ESCAP

CSAM 0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0

Centre for Sustainal ble
Agricultural Mechanization

eeeeeeeeeeeeeeeeeeeeeeee

ESC [Od &z s, &Y dcOdz R isdzdd




Aeolian desertification consequences
Dust storm event in April, 2022
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ZAMIIN-UUD SOUM AFFECTED BY SAND MIGRATION AND MOVEMENT.

XypumTnaracan anc, 1985 o4
(N.LlonmoH Hap)

- XypumTnaracaH anc, 2001 o1



Key factors of desertification in Mongolia

Continental extreme climate of Mongolia s} CC == Increase of livestock (pressure)

Rangeland health condition, 2020 Desertificati! map, 2020

Dry & Naturally low productivity area

Species composition changed from reference state under intensive CC and high grazin

. . 0, 0, 0,
in about 70% of sites. 76.9% degraded (18.6% strongly, 4.7% very strong).

sqE 109° i 129€

pressure very vulnerable, where
\seriouslydegraded

105
3puiH Tenes Gaunan (2020 ox)
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1980

Weight deviation of ewes, kg (April)

11 I|I IR e

1985 1990

| » 1
II |I| | ..... ||| ....... II| |||I|||||II|
1995 2000

2005 2010 2015 2020

A Number of dusty days o
increasing. A Grassland productivity is decreasing. Ig 1100
A Species composition changing example, the yield of 71 million hectar & 1000
from palatable species to of grasslands in the steppes and deserts o0
degradation indicator species. has decreased by about 30%. .
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-]
What is Mongolia doing for combating

desertification

A Policy Responses

Issues for combating desertification are reflected in official
documents.

A Environmental laws/about 30/
A Law on Environment protection
A Law on Water
A Law on Forest
A Law on Soil conservation and combatting desertification

A Government programs /about 26/




