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Introduction

The dzud a specifictype of climate disasterin Mongolia, is responsiblefor

serious environmentaland economicdamage It is characterizedby heavy
snowfall and severewinter conditions, causingmasslivestock deaths that

occur through the following spring This significantly limits socioeconomic
developmentin Mongolia In this research,we conducted an analysisof

severaldzudevents (2000, 2001, 2002 and 2010 to understandthe spatial

and temporal variability of vegetation conditions in the Gobi region of

Mongolia The present study also establisheshow these extreme climatic

eventsaffect the local climate and grazingconditionsby usingthe seasonal
aridity index ((AlL), time-series Moderate Resolution Imaging
SpectroradiometerNormalized Difference Vegetation Index (MODISNDVI),
and statisticaldata (livestock.

Studyarea

Arkhangai E\j}y

Legend Gobi-Altai

[ Province Border

Bayankhongor:

FET

¥ ™

- %
;. y "~:5~‘ y

N
'/‘"¢ E
s

0 25 50 100 150

| ® Climate stations

§ Bl Alpine Vegetation
Mountain Steppe

B Taiga

Bl Steppe

Desert Steppe

Desert

T
94°00'E

Fig 1 Location of meteorological stations for NDVI measurementsin GobtAltal
Bayankhongoprovinces Dateis sourcedfrom the Institute of Meteorologyand Hydrology
of Mongolia

Thestudy areacomprisesthe central Bayankhongoand GobtAltail provinces,
which are located in southwestern Mongolia (Figure1). The Bayankhongor
provinceoccupiesl 16,000 km? and has82,884 inhabitants(NationalStatistical
office of Mongolia 2015. The locations of the meteorologicalstations have
been categorizedinto four natural zones steppe, mountain steppe, alpine
vegetation,anddesert(Figurel).

Methods

In this study, we used Moderate Resolutionimaging Spectroradiometer
(MODIS)NDVlsatellite data products, climate data from the Mongolian
meteorologicalstations, spatial snowcover CRUdata from global climate

data sets, and statistical data from the National Statistics Office of

Mongolia(NationalStatisticalOfficeof Mongolia2010.

The MODIS NDVI distribution
maps were developed during
and after dzud events We
assessedchangesin drought
characteristicsby focusing on
the zonalaridity index(AL). The
Al was used to show the
drought risk and periodicity
trends in NDVI (Munkhtsetseg
et al. 2007).
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Fig. 2 Schematic flow chart of did&seddzud
evaluation methodology.
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Results

Fig. 3 Spatial distribution of MODIS NDVI after Fig. 5 shows the NDVI vegetation
dzudevents (a) 2000/2001, (b) 2001/2002, and distribution during 2001/2002 and
(c) 2009/2010. 2009/2010.

Fig 6 Scatterplot showingthe annually
averaged (from mid-August) correlation
values between NDVI and aridity index
(LAL), seasonalprecipitation (mm) in (a,
b) GobtAltaland(c, d) Bayankhongor

Fig 4 Showgthe accumulatedsnowdistribution
maps during the dzud years of 1999200Q
20002001, and2009 2010

x MODISNDVIfavorablycorrelatedwith (adaptedzonalaridity index) /Al
and seasonal precipitation in the steppe regions with Y T T
andY 1@ crespectively(Figure6a, b). Thelower correlationswere
foundin arid desertregionswith 'Y 1@ pandY 1@ @respectively
(Figurete, d).

X The NDVldecreasedby approximately-0.09 from 2000to 2001 in the
northeast of Bayankhongomprovince,from 2001 to 2002 in the central
part of Bayankhongoprovince,and from 2001to 2002 in the southern
part of GobtAltal (Figure3a and 3b). The combined drought/dzud of
2002hada strongnegativeimpacton vegetation

x The MODISNDVIdata showed a strong recovery after the 2010 dzud
events(Figure3c). TheNDVlincreasedapproximately(62.2%) in 2010, in
high mountain (steppe) regionsin the northern part of Bayankhongor
andthe north-centralpart of GobtAltal.




