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Theme 1: Effect of climate change and
ongoing land-use changes on the natural
ecosystem

Opening speech by Mr. Batsuury, State Secretary, MNET
Dear distinguished delegates and participants,
First of all, on behalf of the Ministry of Nature, Environment and Tourism and myself, I
would like to express my deepest gratitude to all staff and administration of Hustai National Park
for organizing this conference on steppe ecosystem and adaptation to climate change.
Nowadays, ecosystem and environment of our country is changing and desertification is
becoming intensive due to climate change and operations of manufacture and factories. This
situation is seriously affecting the steppe zone comprised of most territory in our country.
Mongolian Government and Ministry of Nature, Environment and Tourism are serious with
these issues and have developed and implemented relevant programs in environment, made
amendments to relevant law and regulations by reviewing its policies and strategy on climate
change. This year, we revised the Law on Air and updated the programs on Combating
desertification, and Water.
Dear visitors,
Today, ecological urgent issue that would globally threat to the world and nations’ social
and economical development is climate change. In consideration of this issue Mongolian
Government held its regular meeting in Gashuuny Khooloi of Bayandalai of South Gobi aimag,
which has been affected by draught and desertification, and discussed climate change, threats and
solutions specifically on August 27th. The meeting accepted revised program for climate change
and made decision to submit to parliament. It will be discussed and approved by parliament
autumn session. The extension of research scope on climate change, implementation of possible
measurements for adaptation etc been clearly embodied in the Climate change program.
Therefore, I trust that this conference, you are taking part would be effective to join the program
activities, and make an important contribution of scientific knowledge and achievements to
Eurasian steppe, Status, threats and adaptation to climate change.
According to scientists and researchers of our country, climate change impact is widely observed
in Mongolia and hard results have been occurred. It depends on geographical location, climate,
ecosystem, people’s lifestyle and economical structure of our country. Within the 40 years,
ecosystem of Mongolia has been changed a lot like desertification, more frequency of draught
and hard winter, scarcity of water, loss of biodiversity etc due to climate change and man’s
activity. This situation is negatively impacting on economical development, livelihoods and
environment.
It is urgent to take measurements on climate change, mitigate the impacts, and adaptation to it.
Scientists and researchers are key roles to implement these measurements.

So, I believe in that this conference will contribute to construct scientific backgrounds for
conservation of steppe ecosystem.
Good luck to your conference
Thank you so much for your attention

Contemporary processes of Mongolian pastoral ecosystems degradation
Gunin Peter1, Bazha Sergey1, Bayasgalan D.2, Vorobyov Konstantin1, Danzhalova Elena1,
Drobyshev Yuliy1, Tserenkhand G.2
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Objectives: Our task was to study a response to grazing both the structure and productivity of
plant communities in the main types of Central Mongolian steppe ecosystems under changing
climate.
Location/ecosystem:
Grasslands of Mongolia, used mainly as natural pastures, occupy an area of 672,292 km2,
i.e. almost 55% of the country. Among them meadow-steppes are distributed on the area of
110,559 km2 (9%), moderately dry steppes - 185,324 km2 (15%), dry steppes - 237,040 km2
(19,3%), and desert steppes - at 139,369 km2 (11,3%) (Ecosystems of Mongolia, 1995). Basically,
the disturbance reaches a stage III (moderate disturbance), but in some cases, it trespasses this
level (near settlements, wells, along roads, etc.). In recent decades the increased loads have
changed natural balance and, in connection with vulnerability of semi-arid and arid ecosystems,
contributed to their degradation and desertification. This is primarily due to the burgeoning
numbers of herders and their livestock. Since 1980-s till 2008, the total livestock number has
increased almost twice - from 23,0 to 44,3 million (State of the Environment, 2009). At the same
time, the herd structure was changed; the goats’ number increased by 3-4 times. All this adversely
affected the pastures in Mongolia, in general, and in its central part, in particular.
Methods:
Studies of transformation of pastureland vegetation in comparison with analogues inside
natural reserves were performed by transect method at plots along the Trans-Mongolian railroad
Sukhebaatar - Ulaanbaatar - Dzamyn-Uud, which intersects the most typical steppe plant
communities: mountain-meadow, true, transitional, dry, very dry and desertified. Duration of
protective regime in these areas varies from 30 to 50 years. In the series of derivative
communities on the grazed plots we recorded changing phytocenotical position of species;
nanofitizm, thinning the plant cover, reducing production of aboveground phytomass; expansion
of digressive-active species of grasses and vegetative-active bushes. The main criterion for site

selection within the plots was their close proximity (no more than 10-20 m apart) and the same
soil and geomorphological conditions, but with different modes of use (reserved or pasture).
Collection of field data was carried out using standard methods. Bushes inventory were on
squares 0,25-1 ha. In each community detailed geobotanical descriptions were done on area of
100 m2. To determine number, projective cover and productivity of herbaceous plants in each
sector there were laid out 1 m2 plots in 3-5-fold iteration. At the same time soil studies were
conducted.
Results:
Comparison of grazed communities with their landscape and ecological analogues under
protected regime showed a decrease in total phytomass as a result of overgrazing, even at the
stage of moderate disturbance in all the studied types of steppes. Thus, behind the fenced zone
near railroad a value of aboveground phytomass reaches 271.1 g/m2 (mountain-meadowsteppe),
188.2 g/m2 (meadow steppe), 261.4 g/m2 (genuine steppe), 164 2 g/m2 (dry steppe) 15.5 g/m2
(very dry steppe) 22.9 g/m2 (desert steppe). In the grazed area under moderate level of
disturbance aboveground phytomass decreased in 1,2-2,0 times depending on the type of steppe
communities.
Dominants, both by projective cover, and biomass, under reservation in each subzone are,
respectively: Stipa grandis, Allium senescens, S. baicalensis, S. krylovii, Allium odorum, S. gobica. Under
the influence of grazing dominant species change. On one hand, the communities undergo
successions, when the grasses are replaced with shrub (Caragana microphylla, C. pygmaea, C.
stenophylla, C. korshynskii) and dwarf semi-shrub (Artemisia frigida and A. adamsii) life forms. On the
other hand, introduction of digressive-active perennial and annual species occurs. On sites with
significant anthropogenic disturbance such species as Artemisia dracunculus, A. palustris, Carex
duriuscula, Convolvulus ammanii, Potentilla acaulis, Sibbaldianthe adpressa, Veronica incana go to the
dominant position, and thus are considered as indicator species of pasture digression in Mongolia
(Yunatov, 1950; Chogny, 1988; Gunin, Miklyaeva, 2006).
In mountain-meadow steppe under moderate level of disturbance subdominants take place of
dominants. Festuca sibirica is replaced with Agropyron cristatum. In the community with Caragana we
observed an increasing role of Caragana pygmaea, and a grass Stipa grandis became subdominant. In
the community with dominance of Stipa sibirica bushes and shrubs (Caragana pygmaea, C. microphylla
and Artemisia frigida) became dominants, and Stipa sibirica is strongly suppressed by grazing.
On the plots of meadow steppe under grazing xerophytization processes appear and so the role
of Artemisia frigida in community structure increases. Onion community can be totally replaced
with that of Artemisia frigida, and in communities where an edificator is more resistant to grazing

impacts (for example Stipa baicalensis) the changes are not as dramatic. Although Stipa baicalensis
remains the dominant species, its phytomass decreases sharply.
In the plant communities of genuine steppe the participation of Leymus chinensis and Carex
duriuscula increases. The role of Stipa baicalensis is reducing, and on plots with forb-sagebrush-grass
community, proliferation of Artemisia adamsii and Potentilla acaulis occurs.
In communities of dry and desert steppes with long-term pasture use one can observe
complete change of subdominant species. This greatly increases the role of bushes and shrubs,
and very often replacement of some herbaceous species with others that can be regarded as a sign
of biological desertification. The most vividly these processes develop in ecosystems of MiddleGobi aimag, which can serve as a representative area for the greater part of Mongolia. In this
regard, study of spatial features of the desertification of pasture vegetation has particular
importance.
An important sign of degradation and desertification of pastureland ecosystems in the sub-zone
of dry steppes is the invasion of desert-steppe species Ephedra sinica into plant communities. To a
great extent this is typical for somons (districts) Gobi-Ugtal, Ada-Tsag, Erdene-Dalai. In the
desert steppes in the south-western part of the aimag (somons Sayhan-Obo, Delger-Khangai,
Huld, Erdene-Dalai), alkaloid inedible desert perennial Peganum nigellastrum shows significant
development. Previously, these signs of degradation were found in the mountain-steppe
ecosystems of South Gobi aimag and dry ecosystems of Central aimag (Gunin et al, 1993;
Kazantseva et al, 2008).
The general trend in population dynamics of plant communities in Middle-Gobi aimag is
reduction of major phytocoenotic characteristics. Investigations in 2009 revealed that the
projective cover in communities did not exceed 31%, and mostly equal 9-12%. Aboveground
phytomass varied between 0.4-4.3 kg/ha. Everywhere pastures are clogged with annual and
biennial species (Artemisia scoparia and A. pectinata); their proportion in community structure often
exceeded 50%.
The most common indicators of degradation and desertification of pastureland ecosystems in the
Middle-Gobi aimag are spread of multiroot onion Allium polyrrhizum and formation of
monodominant onion communities, together with progressive inhibition of grasses. Different
types of steppes were abundant here in the 1970-1980-s, but now they are completely replaced
with monodominant onion communities of Allium polyrrhizum that previously were not noted.
Living condition of Allium polyrrhizum in mature onion communities was the best in the dry
steppes. There were 48 tussocks of Allium polyrrhizum per 1 m2, all of them alive and vegetated. In
the desertified steppes we found up to 31 tussocks per 1 m2, 88% of them vegetating. In the
quiescent state was 3-4% of tussocks, of which the dead were not more than 20%, the rest were
at the stage of extinction. In the desert steppes the number of onion tussocks decreased to 17 per

1 m2, out of which 70% vegetated. Analysis of resting tussocks showed that 17% of them were
dead, 70% were under withering away, the rest in moderate to severe stages of oppression.
Simultaneously, in these same communities we assessed the state of tussocks of grasses. In dry
steppes in satisfactory condition tussocks of Stipa krylovii were noted in Stipa+onion communities
with Caragana. The number of vegetative tussocks was here 13-17 per 1 m2. In desertified steppes
number of Stipa krylovii tussocks was significantly lower than that of onion (1-3), in a state of rest
were 15-40% of them, whose analysis showed that 17-20% of dormant tussocks were dead,
others were at the stage of extinction. In the desert steppes we revealed 3-9 tussocks of Stipa
klemenzii and S. gobica per 1 m2, of which more than 70% of individuals were in a dormant state,
but the dead ones were only 17%. Thus, we can conclude that in the Middle-Gobi aimag almost
universally observed a decrease of phytocenotic role of indigenous edificators – steppe grasses
and feather grasses like Stipa krylovii and S. klemenzii, and their replacement with desert species:
Ephedra sinica, Allium polyrrhizum and Peganum nigellastrum.
Climate conditions analysis suggests that at present in the central part of Mongolia ecosystems are
exposed to arid climate. However, it will be erroneous to consider climate as a primary factor in
pastures degradation. This is confirmed by work carried out at submeridional transect Sukhbaatar
- Ulaanbaatar - Dzamyn-Uud, where on isolated from grazing steppe areas degradation was not
apparent with such intensity as in the aimag.
Conclusions:
From our point of view, the main source of degradation of pastures is overgrazing. Currently,
the existing loads on pastures far exceed their natural forage capacity. To remedy this situation is
necessary to introduce measures which reduce the loads. First measure should be to organize
monitoring of pasturelands and on this basis rotate them. In addition, a complex of social and
economic activities should be done:
1. Regulation of grazing loads by implementing stricter control of pastures.
2. Optimization of a herd: return to balanced five-species herd, along with the reduction of
goats’ number.
3. Introduction of progressive taxation for herders.
4. Repair and restoration of network of wells and water points.
Finally, in terms of developing actions to counter expansion of areas of low productive, inedible
or poisonous species, and their penetration into plant communities of the steppe zone it is
necessary to organize a scientific-experimental station for pasture improvement.

Plant functional types at early stages of sandland vegetation succession in
Chinese steppe zone
Dong, Ming1,2, Qiao Jianjiang1, Ye Xuehua1, Chu Yu 1,2
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Objectives: In semi-arid steppe region of northern China, there are inland sandland ecosystems
where desertification has been happening. The vegetation restoration process to the climate
climax (steppe) is among progressive succession, in which not only species but also plant
functional type ( PFT) composition changes. We aimed to understand variation of PFT diversity
and dominant PFTs during early sandland succession in steppe region as well as their potentials
in early restoration of desertified sandland habitats.
Location/ecosystem: Inner Mongolia, China / inland sandland ecosystems
Methods: In August of 2007, field investigations were carried out, respectively, for mobile, semifixed and fixed dunes in Horqin Sandland, Hulunbeier Sandland, Mu Us Sandland and Otindag
Sandland, Inner Mongolia Autonomous Region, China. Quadrats were set up in the four
sandlands with 1×1m2 for herbaceous stratum, 4×4m2 for shrub stratum of the plant
communities. The coverage (canopy diameter for shrub), mean plant height and plant density
were measured for each species per quadrat. The plant species were grouped into 24 plant
functional types (PFTs) by longevity (annual versus perennial), photosynthetic way (C3 versus
C4), reproductive mode (clonal versus non-clonal) and life form (shrub versus herbaceous
(forb versus grass)). Mumber of species and inportance valuce were calculated for each PFT.
PFT diversity was expressed as Shannon-Wiener index based on PFT, instead of species. In
addition, plant community primary production was measured and correlated with the PFT
diversity for Mu Us Sandland.
Results: At the mobile dune stage, PFT-diversity (Shannon-Wiener index) was the lowest and
annual C4 non-clonal herbs including annual C4 non-clonal forbs (PFT17) and grasses (PFT21)
became the dominant species. At the semi-fixed dune stage, PFT-diversity became higher, more
PFTs appeared and perennial C3 clonal shrubs (PFT4) became the dominants. At the fixed dune

stage, PFT-diversity was highest and all PFTs involved in this research appeared. At this stage,
the percent of species number of PFT4 in the communities and their important values became
lower and, however, those of perennial herbs especially perennial C3 and C4 clonal grasses
(PFT12, PFT24) became higher. In Mu Us Sandland, both PFT diversity and primary
productivity increased with the sandland succession and the primary productivity was
significantly correlated with PFT diversity in each of the three stages. Moreover, the biomass of
perennial C3 clonal shrubs consistently contributed greatly to primary productivity in each
succession stage.
Conclusions: Along with the early sandland succession from mobile to mixed dune, PFT
diversity increased. Perennial C3 clonal shrubs (PFT4) were relatively more important and more
adaptive in all three early stages. It could play a vital role in early restoration of sandland
vegetation in Chinese steppe zone.

Modernization of the steppe land use as an answer to the new
challenges of agrarian landscape degradation: a case of the South-East
of European Russia
Levykin S.V., Chibilyov A.A., Kazachkov G.V.

The example of Orenburgskaya oblast shows that there are
unfavourable climatic conditions for agriculture in the steppe South-East of
European part of Russia. There is observed a repeated phenomenon of
catastrophic droughts in June that devastated millions hectares of crops in
1995, 1996, 1998, 2004, 2006, and 2009.
The climate tendencies aggravate the new challenges of agrarian landscape
degradation formed in the South-East of European part of Russia. This
challenge has system nature and four components: the economic structural,
the agrarian economic, the soil resource, and the ecological.
1. The economic structure component. The Soviet time agrarian economy
structure, formed contrary to economical reasons and reasons of gaining
sustainability, is still saved. Under this economy structure, over the half of
harvested crops is grown to feed a low productive livestock. An ineffective
agriculture blocks development of sustainable forage supplying. One counts
on the short-term payback of capital investments to a soil destroying exportoriented crop farming.
2. The agrarian economy component. The investments to the dry farming are
not repaid with a positive economical effect because of more frequent
droughts. Under climate change, this farming becomes especially risky and
looks like gambling. Instead the sustainability, the agrarian economy gains the
state of hostage of administrative and financial systems.
3. The soil resource component. The crop farming in the South-East of
European Russia, despite application of “resource save technologies” locally,

is still land wasting and soil destroying. As before, every hectare of fields
looses approximately 1 metric ton humus per year.
4. The ecological component. Bare fallows in the dry farming system hasten
the biological soil erosion, which increases the greenhouse effect. Crop and
fallowfields instead typical steppes over all the South-East took away the main
environment of keystone steppe biological species. These species are coming
on the verge of extinction.
The unpredictability of the global climate change and the becoming of the
South-East steppes more arid require drastic measures of adaptation for all the
economy. Within the frames of the RF Climate Doctrine we consider
necessary to realize a program of steppe land use system modernization as the
base of the sustainable agricultural development and carbon management. It is
necessary to consider the ecosystem services provided by virgin and secondary
steppes: conserving biodiversity, supporting soil fertility, depositing carbon,
producing cheap fodder for beef cattle husbandry. The climate stabilizing role
of Eurasian steppes should be taken into consideration as a newglobal climate
doctrine will be elaborated.
The steppe land use should be guided by the principle of “permanent grasses”.
It means the priority of adaptive permanent grasses and natural steppe
vegetation as the most adapted to observed climate change and any weather
fluctuations. Grassland is reliable system that is able to prevent the soil humus
loss, to support soil humus increase, to deposit carbon, and to produce 300500 fodder units per hectare yearly.
The principle of “permanent grasses” can be implemented by the use of
permanent moratorium on ploughing up virgin steppe and old-fields and set
aside low productive arable lands. Within the framework of set aside low
productive lands, it is necessary to establish “The Land stock for steppe
ecosystem services”, which is also a kind of climate stabilizing land stock.

Past, present and future of the Hungarian steppes with special
attention to traditional ecological knowledge
Zsolt Molnár
Pannonian (forest) steppes are the westernmost representatives of these Eurasian
bioms. Average temperature is circa 100C, yearly average precipitation is circa 550-600 mm,
(forest)steppes usually occur between 100-400 meters a.s.l. on lowlands and foothills. Main types
are: grasslands, shrubs and woodlands on loess, sand and alkali soils. Dry (forest)steppe
vegetation forms a mosaic with marsh and flood-plain vegetation. Dominant species are: Quercus
robur, Q. pubescens, Acer tataricum, Festuca rupicola, F. vaginata, F. pseudovina, Stipa capillata, S.
borysthenica, Brachypodium pinnatum, Phlomis tuberosa, Artemisia santonicum, Camphorosma annua, Salvia
and Verbascum species.
Open woodlands and steppes occurred in the Pannonicum throughout the Holocene, though by
the Medieval times most of the woodlands were cleared and grasslands ploughed. During the (18)19-20th centuries grasslands were overgrazed, woodlands coppiced, but by the end of the 20th
century abandonment is more typical, while nature conservation management has started.
Most of the types are highly fragmented (except the alkali steppes) and invasive species threaten
them. Since the mid 19th century river control and drainage affects especially the steppe
woodlands, since in the Pannonicum these woodlands consist of soil water demanding Quercus
robur trees.
Expected climate change will increase drought stress (extremely low biomass in July and August,
drying out of wetlands, forest dieback), and result in salt leaching (spread of non-salt tolerant
species, weeds). In spite of this, drainage is still going on in the area, even in National Parks (less
seriously in the Hortobágy NP).
To conserve natural heritage an old-new style of management is needed in the area since the
traditional land-use is diminishing, while profit-oriented agriculture degrades remnant vegetation.
Biomeat production oriented agricultural use seems to be the solution, since both over- and
undergrazing have negative effects on the steppe ecosystem (overgrazing causes species loss,
undergrazing increases litter, and hence causes species loss).
To understand motivation and techniques of traditional land-use (e.g.extensive grazing), and to
motivate herdsmen to follow sustainable grazing regimes, a better knowledge of the so-called
traditional ecological knowledge is needed. 60 herdsmen and 25 botanists/nature conservationists
were interviewed. Knowledge of herdsmen was found to be very detailed (circa 170 plant species,
many habitats, vegetation dynamics) and seems to be independent of scientific knowledge. We
argue that this knowledge could be used effectively in planning nature conservation management.

Fine-scale diversity enhances adaptation to climate change monitoring
evidences from Hungarian sand steppes and loess steppe meadows
Bartha, Sándor
Department of Plant Ecology, Institute of Ecologyand Botany.
Hungarian Academyof Sciences, Alkotmany2, H-2163 Vacratot, Hungary
Grasslands are adapted to natural disturbances and to fluctuating weather. At fine spatiotemporal
scales, the vegetation responds to the changing environment by changing species abundances and
dominances. Therefore local diversity and structural complexity are important sources of this
adaptive behaviour of vegetation. Our aim was to assess the fine-scale variability in community
patterns, to monitor recent vegetation changes, and to understand adaptation thresholds related
to changing climate and land use.
Zonal and edaphic plant communities, remnants of the original forest-steppe vegetation in
Hungary (mean temperature cca. 10 Co, yearly mean precipitation cca. 550-600 mm) were
monitored since 1995. Natural and disturbed (overgrazed) stands of loess steppe meadows
(dominant species are: Brachypodium pinnatum, Festuca rupicola, F. pseudovina, and Stipa capillata) and
sand steppes (dominant species are: Festuca vaginata and Stipa borysthenica) were compared. For
monitoring we used a standard sampling design - a version of the line-intercept sampling - where
presence of plant species are recorded along 52 m long circular belt transects of 1040 units of 0.5
cm x 0.5 cm contiguous microquadrats. Various aspects of fine-scale diversity (e.g. structural
complexity and spatial dependence) were evaluated by using information theory models.
We found no trend but fluctuation in most community level attributes and in species
composition over 15 years. Loess steppe meadows were more diverse and less variable than the
sand steppes. Comparing the magnitudes of fluctuations, five times higher relative interannual
variability (CV%) was found at the degraded sand steppes. The larger temporal variability found
in the overgrazed, degraded sites suggests larger vulnerability and highlights the importance of
studying the fine-scale structural complexity and the thresholds of variability and resilience.
Our data suggest that the effects of climatic change in Hungary could still be counter-balanced by
proper land management by conserving or restoring the original diversity of the vegetation.
Adaptive management needs continuous monitoring. We propose using a standard sampling
design that is effective also at landscape-scale surveys and proved to be useful for long-term
monitoring with tolerable sampling disturbance.

Steppe vegetation of the Don basin and trends of desertification
Demina Olga
Russia, Rostov-on-Don, stachki 194/ 1
Objectives: Classification of steppe vegetation in the basin of the Don with the use of ecofloristic criteria and identification of trends of desertification.
Location/ecosystem: Steppes of Eastern Europe (East-Black Sea-Kazakhstan and TransVolga phyto-geographical types of steppes of the Don basin).
Methods: The study of vegetation of the steppes of the Don basin using the method of BraunBlanquet and traditional approaches.
Results: Typological and syntaxonomically study of steppe vegetation in the basin of the Don.
Prodromus. Brief analysis coenoflora are revealed.
Conclusions: Climate change as a factor subzonal shift steppe vegetation.

Influence of climate change on wildlife of Daurian ecoregion
Vadim E.Kirilyuk
DaurskyState Nature Biosphere Reserve
Institute of Nature Resources, Ecologyand Cryology, Siberian Branch of RAS
1 mkr. 38-67, Chita, 672020, Russia
vkiriliuk@ bk.ru

Daurian steppes included by WWF to Global 200 Ecoregions of the planet possess a
higher level of biodiversity for steppe zone. In conditions of the global warming and also
characteristic for the region cycles of humidification appreciable changes in species composition,
affluence and space distribution of wildlife take place. The report considers direct and indirect
impact of the main consequences of climate changes on communities of wildlife, the example of
such impacts are given.
The main trends of climate change in the region are associated with warming and also
with a clear manifestation of short cycles of humidification of above 5 and 30 years. Average
temperature for the last 55 years has risen up for 1.5-2.0˚С that led to an increase of the period
with positive temperatures in Daurian steppe from 165-167 to 173-179 days.
The current dry phase of 30 years cycle of humidification began in 1995-1999. Its
influence on wildlife was various and multidirectional. The drought led to drying up more than
90% lakes and all little rivers of the steppe zone, sharp increase of fire quantity, decrease of
biomass of plant associations, drying of artificial forests and woods in the steppe, growth in term
of presence of snow and depth of snow cover. Barun-Torey Lake as one of the largest reservoirs
dried up completely by June 10, 2009. In the beginning of the dry period the steppes burned at
50-70%, then following a sharp reduction of plant biomass its combustibility have decreased as
well.
Dry period affects animals indirectly usually. As a convincing example of such impact
serves drying up and shallowing of lakes and rivers, that is unique habitats for water animals and
main habitats for near water animals. Another mark of disappearance of lakes and rivers is a
sharp decrease in food reserves for near-water animals. Under these circumstances the most
mobile of them, such as birds, leave the droughty part of Dauria an move to its periphery – to the
forest-steppe zone or outside the region. At that both nesting sites and migration routes change.
On the Torey lakes despite considerable water supply left in Zun-Torey Lake, there is practically
no food left for many water birds. This has led to disappearance of recently numerous colonies of
Great Cormorant (Phalacrocorax carbo), Grey Heron (Ardea cinerea), Herring Gull (Larus argentatus)
and Relict gull (Larus relictus), several species of terns, cease of breeding for Swan Goose (Ancer

cygnoides) and ducks, except Common Shelduck (Tadorna tadorna). During migration the numbers
of birds has decreased 70 times, their species composition has changed.
The third indirect factor of drought influence is a sharp decrease in amount of watering.
For many species: wolves, foxes, badgers, Demoiselle cranes (Anthropoides virgo), large birds of
prey and many others this influence is of crucial importance. Habitat suitable for living is sharply
decreasing, or the conditions for raising up posterity are disappearing. For instance, most of
Demoiselle cranes have stopped breeding because they can raise their chicks only near water.
Drought leads to fall in biomass of steppe plants, and in southern regions up to complete
disappearance of herbage on large areas. This in its turn, is accompanied by fall in birth rate,
redistribution death of vertebrates, which results in considerable decrease of their numbers and
species composition. In the lack of grass even drought resistant rodents become extinct on vast
areas – Mongolian marmot (Marmota sibirica), Brandt’s vole (Lasiopodomys brandti), Daurian souslik
(Spermophilus dauricus) and others. Decrease in height and density of vegetation cover makes
poorer protective conditions for species that need shelter. This was an additional factor which
caused retreat of Siberian roe deer (Capreolus pygargus) range north ward up to 80-100 km.
Worsening of defensive functions leads to increased mortality of Tolay hares (Lepus tolai) from
predators.
First accompanying dry period one of the most powerful catalysts of animals’ movement.
Steppe fires force ungulates to move by depriving them of food and shelters. In spring fire kills
directly eggs and hatchling of ground nesting birds prevailing in steppe, and also mammal young,
as well as some adult individuals of not so fast animals such as hedgehogs. Autumn fires
annihilate plant food for the next 7-8 months and have a prolonged negative effect.
It is found out that in dry phase the average height of snow cover is larger than in wet
phase of 30-th years cycles. Thus especially snowy winters come in years with low herbage cover,
causing death of many birds and mammals. That is also the reason why in dry phase the numbers
of wintering bird species decreases considerably. The height of snowcower is an important factor
limiting distribution of many steppe mammals. For example, near the Argun river the boundary
of Pallas cat (Ocotolobus manul) range is limited not by the boundary of steppe zone, which is
farther, but by the height of snow cover – with the average many-year maximum height of more
than 16-17 cm Pallas cat do not survive.
One of the favorable marks of dry period is a sharp fall in the number of natural
obstacles in steppe – boggy hollows and rivers. This allows the herds of Mongolian gazelles
(Procapra gutturosa) move freely on large distance and makes seasonal migrations and movements
to the periphery of the range easier. Resettlement of gazelles occurs also on other reasons. With
the beginning of dry period gazelles’ feeding conditions have become worse and their
competition with livestock has increased in the dry southern steppes, while habitats in wetter

genuine steppes have improved. Simultaneously with widening of range boundaries there occurs
partial move of mass calving areas to wetter periphery of the species range.
The rise of durability of warm period improves conditions of inhabitance for some
species and can facilitate their area broadening. For example, Daurian hedgehog (Mesechinus
dauuricus) needs minimum 160-165 days of warm period for successful reproduction, that’s why
following the felling and burning of forests the species will settle northward.
Therefore, in Dauria dry phase of intra century humidification cycle on the background
of global warming leads to vividly manifested changes in nature, which have mostly negative
consequences: the level of biodiversity and biomass of wildlife and productivity of natural
ecosystems decreases, the boundaries of ranges and migration routes of mammals and birds are
shifting. Many species come to the edge of survival.

The recent research of steppe grasslands in Slovakia: classification and
management
Dúbravková Daniela
Institute of Botany, Slovak Academyof Sciences, Dúbravská cesta 9, SK-845 23 Bratislava, Slovakia &
Homeland Museumin Považská Bystrica, Ul. odborov244/ 8, SK-017 01 Považská Bystrica, Slovakia,
daniela.dubravkova@ savba.sk
Objectives: The contribution gives an overview of recent phytosociological research of steppe
grasslands in Slovakia from the perspectives of their classification and conservation. The main
objectives of the presentation are to inform about (1) the variability of steppe grassland
associations that occur in Slovakia and about (2) the major factors which threaten these habitats
with recommendations for their better management in the future.
Location/ecosystem: Slovakia is located in eastern part of central Europe. It includes the
biogeographical region of the Western Carpathian Mountains and the northern Pannonian Basin.
Here, the dry grassland vegetation is mostly restricted to smaller extra zonal stands, although it
shows some attributes similar to the zonal steppes in central Eurasia. This contribution reports
on the narrow-leaved continental steppe grasslands phytosociologically assigned to the Festucion
valesiacae Klika 1931 alliance (Festuco-Brometea Br.-Bl. et Tx. ex Soó 1947). This vegetation belongs
to the priority habitats of the Habitats Directive (Sub-Pannonic steppic grasslands 6240,
Pannonic loess steppic grasslands 6250) and the most endangered vegetation types in central
Europe.
Methods: The classification of dry grassland vegetation was performed using the COCKTAIL
method and a large geographically stratified dataset including phytosociological relevés of all
grassland types present in Slovakia. The formal definitions of individual associations of Festucion
valesiacae were formulated (using the sociological species groups and dominance of important
species) and the electronic expert system for unequivocal classification of relevés to grassland
associations was prepared. After defining the variability of steppe grasslands, I plan to create the
management recommendations for this habitat. It is part of a large project where management
models for all grassland types in Slovakia will be prepared. The management model is practically a
document that includes summary of published experience and practices used for dry grassland
management and results of ecological experiments performed in the studied vegetation type in
Slovakia as well as in other European countries. The structure of the management model is
compatible with the structure used in the models elaborated for purposes of the European

Union. The model includes description of the biotope, chorology, environmental requirements,
variability, specific species linked to the biotope, ecological functions, dynamics, similar biotopes,
threat, potential influence of climate change, active management, restoration management,
requirements of rare species of plants and animals, calculation of the financial costs for
management and restoration of the biotope, references and a summary in English.
Results: The classification of dry grassland vegetation significantly helped to define the real
variability of steppe vegetation present in Slovakia and also solved problems in nomenclature of
the syntaxa. Both, the classification and nomenclature were rather vague in the previous
vegetation overview published in 1985. Six associations of the Festucion valesiacae alliance with
a rather common distribution are recently distinguished in Slovakia: Festuco valesiacae-Stipetum
capillatae Sillinger 1930, Alysso heterophylli-Festucetum valesiacae (Dostál 1933) Kliment in Kliment et
al. 2000, Festucetum pseudodalmaticae Mikyška 1933, Inulo oculi-christi-Festucetum pseudodalmaticae
Májovský et Jurko 1956, Festuco pseudovinae-Caricetum stenophyllae (Bojko 1934) Wendelberger 1954
and Festuco rupicolae-Caricetum humilis Klika 1939. Although the variability of steppe grasslands in
Slovakia is considerable, the real situation of their land use and conservation is not very
optimistic. During the period of communism in former Czechoslovakia (1948-1989) these
habitats attracted limited attention of the decision makers. The dry grasslands were considered
‘infertile’ because of their limited phytomass production comparing to mesophilous meadows.
The sites were usually located at difficult terrain situations mostly on steep and rocky slopes with
inconvenient accessibility of robust agricultural machinery used at that time. For these reasons,
many steppe grassland sites were destroyed by afforestation, ploughing and mining. The majority
of dry grasslands maintained until the recent days are located in nature-protected areas and
national parks, although the traditional low intensity grazing was ceased there and the sites
become abandoned. Recently, the successional changes of dry grasslands towards ecologically
related less xerophilous vegetation such as semi-dry meadow steppe and forest fringe vegetation,
invasions of alien species and overgrowing by trees and shrubs are the most serious threatening
factors for the steppe habitats in Slovakia. After 1989, the land was returned back to the private
owners in restitutions. However, the land keepers have only limited experience and facility for
active management of the sites and therefore many of them remain abandoned. The extensive
sheep and goat grazing, which seems to be the most suitable management strategy for preserving
of biodiversity of the steppe habitats, is done in only a fewsites. For this reason, it is necessary to
prepare guidelines (management model) for the landowners, farmers and the state nature
conservancy which are collectively responsible for management of the steppe grassland sites. The
management models for all grassland habitats will be also used for designing of the conditions for
agri-environmental payments, which may positively motivate the land keepers. The management

models will be published after completion of the project in 2011 on web sites of the project
investigator organisations (www.daphne.sk, www.ibot.sav.sk).
Conclusions: The land use of steppe grasslands in Slovakia overcame some dramatic changes in
the last decades. The most crucial factor negatively influencing the biodiversity of grassland
habitats is cessation of traditional management activities. In the conditions of central Europe it
seems to be minimally as urgent as the global climate change. For this reason it is necessary to
upraise the public awareness of the problem in the whole European community.
Acknowledgements: This study was supported by the grant ‘Management models for grassland
habitats’ (SK0115) through the EEA Financial Mechanism, the Norwegian Financial Mechanism
and the state budget of the Slovak Republic and the grant ‘Dynamics and succession of grassland
vegetation’ (VEGA 2/0181/09) financed by the Science Grant Agency of the Ministry of
Education of the Slovak Republic and Slovak Academy of Sciences.

dynamics of mobile carbon forms as the sustainability index of
geosystems of the southern middle Siberia
Vorobyeva I.B.
664033, Russia, Irkutsk, Ulan-Batorskaya St. 1, V.B. Sochava Institute of GeographySB RAS
The study into the dynamics of the organic substance of forest-steppe makes it possible to reveal the
interrelations with environmental factors and migration conditions, and to detect the dependence of
the distribution of their stocks on the morphometric topographic features. The organic substance is an
indispensable component of the soil and an important condition of stability and environmental
resistance.
The purpose is to study the spatial-temporal and structural-functional development patterns of natural
and anthropogenic dynamics of the organic substance of forest-steppe geosystems and their response
to climate change.
Place definition. The research was conducted at the physical-geographical permanent station of the
V.B. Sochava Institute of Geography of the Siberian Branch of the Russian Academy of Science in
forest-steppe geosystems (catenas) of the Nazarovskaya depression during 30 years. The vegetative
periods varied significantly according to the meteorological conditions.
Methods. Landscape-geochemical, comparative-geographical, comparative-analytical, profile-genetic,
cartographical and statistical methods were applied.
Results. The study into the long-term dynamics of water-soluble carbon forms has revealed the
following patterns: a) mobile carbon forms possess inertia; b) the "aftereffect" related to the inertia of
the components manifests itself; and c) these fluctuations depend on cyclicity. It is noted that the
dynamics of the organic substance reflects a hydrothermal state of geosystems. Cyclicity of watersoluble carbon forms is most clearly pronounced in extreme temperature and humidity years. The
aftereffect of hydrothermal conditions of the previous years was revealed through the dynamics of
mobile carbon and soil moisture of different facies.
Conclusion. The long-term dynamics of the organic substance, reflecting landscape-geochemical
conditions of the territory and being in interaction with natural and anthropogenic factors of the
environment, is one of the most important functional indices of forest-steppe geosystems.

Modern vegetation in the south-western part of the Volga river delta
Safronova Irina
KomarovBotanical Institute RAS, professor Popov str., 2. Saint-Petersburg, 197376. Russia
E-mail: irasafronova@ yandex.ru
Objectives: Theme 1
Location/ecosystem: Desert vegetation of the Caspian Lowland
Methods: geobotanical and mapping
Results: Deserts of the region are represented by plant communities of Artemisia lerchiana,
Artemisia taurica, Artemisia santonica, and Artemisia arenaria. Natural vegetation is often destroyed by
ploughing up and overgrazing and replaced by secondary coenoses of various composition of
Herba annua, Alhagi pseudalhagi, and Anabasis aphylla.
Conclusions: The wrong concept of zonal position of the region (as semi-desert rather than
desert) resulted in its use for agriculture. For the sake of water providing many cannels were dug,
which resulted in salting of adjacent lands. At present this region in large part presents worthless
lands, occupied by weeds.

Vegetation Dynamics in Daurian Ecoregion Dependent on Climate Cycles
Tkachuk Tatiana
Babushkin str.,129, Chita city, Russia
Objectives: Evaluate cyclical climate changes effects on vegetation in Daurian Ecoregion.
Location/ecosystem: Russian, Mongolian and Chinese parts of Daurian Ecoregion. Steppe
vegetation, lake shore vegetation
Methods: standard geobotanical methods, route sampling, monitoring on fixed transect; satellite
imagery analysis
Results: Natural long-term climate cycles with a period of about 30 years including dry and wet
stages, hardly influence landscapes of Daurian ecoregion. Nowadays, during the dry phase of the
cycle, precipitation is low, rivers and lakes are shoaling; a lot of small water bodies have
disappeared, even such big ones as Torey Lakes near Russian-Mongolian state border. The most
considerable vegetation changes are observed on shores of the drying lakes. Huge areas of alkali
soils are denuded and become a substrate for initial plant communities of successional series. The
vegetation of dry lake bottom undergoes succession from Suaeda communities (first years),
through stages of Puccinellia (3rd -6th years) and Hordeum meadows (more than 6 years) and then
into Leymus and Stipa steppes according to local conditions. These serial communities form spatial
zones around salty lakes and provide a high biodiversity. Steppe plant communities on terraces
are less influenced by long-term climate cycles and mostly do not show changes in species
composition, but demonstrate fluctuations of species abundance and dominance; some species
are dormant during several years (Lilium pumilum, Glaux maritima, Bolboschenus planiculmis).
Conclusions: Vegetation of Daurian steppe and lake complexes is adapted to cyclical climate
changes and has resilience based on species composition and relationship and biological
peculiarities. On the ecosystem level the adaptation comes out as vegetation fluctuation and
cyclical succession.

Theme 2: Effect of climate change and
ongoing land-use changes on the socioeconomic system

Some Issues of Climate Change s Impact
on Living Standard of Herdsmen
Phd.Prof. Bakey Agipar
Vice President of Mongolian Academyof Agricultural Sciences
Abstract
Because of unexpected and unkind changes in market and climate a living standard of
herdsmen has been shifting inconstantly, and tends to deteriorate.
Preface
By the end of 2009 there have been 226.6 thousand households with livestock in Mongolia
and 170.1 thousand of them are herder households. Despite rise in number of domestic animals,
the living standard of herdsmen does not improve. On the other hand, structure, directive, and
tendency of development of livestock remain unobvious. Due to those factors some negative
phenomenon are observed:
-

Livestock of herder household is so little in size, weak in market competition, in most cases just
enough for subsistence.

-

The production of livestock is an almost only sector of herder household and output of it is
inefficient.

-

The main source of income depends on number of animals. Furthermore the number of animals
is too dependent on negative impacts of environment and climate, and a stable source of living is
uncertain.

-

The decline of livestock and domestic animals results in poverty and loss of source of living due
to environmental and climate change-including so called “zud”-, and cycle of such events are
more often than before.
Main Factors Affecting the Income of Herdsmen, Tendency of Change
№

Factors

Tendency

1

Size of pasture

Constant, decreasing

2

Yields of pasture land

Decreasing

3

Number of animals

Increasing

4

Yields of production per animal

Constant, decreasing

5

Market price

Constant

6

Technology

Stable

7

Environmental and climate change

Changing negatively

The income of herder household depends on three factors in terms of number. This
could be formulated shown below:

LN=N*Y*P
N – Number of animals (herders↑, zud↓)
Y – Yields from each unit (constant↓)
P – Price of each unit (constant↓)

In order to increase their income herders give effort to grownumber of animals, however
it cannot be regular due to zud and drought. So how reasonable is the effort of herders to grow
number of animals to increase their income? In a nutshell, the situation could be called “circle of
evil”; increase in number of domestic animals results in decline of market price of livestock raw
material, and thus income falls, to deal with it herders try to increase number of animals again.
At length, the tendency face environmental restrictions, overgrazing occurs and
permanent drought and zud follows, making both herder and government suffering.
Natural Disaster, Zud, Degradation of Pasture

Considering data of growth and decline of animals in last 60 years, each year could be
evaluated pleasant, normal and unpleasant. According to our survey, the possibility of pleasant
year was just 13% and that of normal was 20.4%. The possibility of unpleasant year was 66.6%.
Therefore livestock could not stay away from damage of drought and zud in future. Generally the
world climate change brought about higher temperature in summer days and harsher winter. For
Mongolia cycle of disaster is being more current than the previous period and causing serious
negative impacts on living conditions of herdsman.
The fundamental source for development of livestock in Mongolia is pasture, thus future
of livestock sector depends on how effectively we protect and improve pasture lands while using.
An only possible measure is the managing number of domestic animals adjusted to pasture
potentiality, which varies every year respecting rainfall. According to a survey, any drought which
appears in 25% of the country occurs once in every 2-3 years, while drought which affects 50%
of pasture has a possibility in every 4-5 years. Stimulated by overgrazing and drought, the
desertification has been expanding over pasture and decreasing the capacity of grassland. Some
scientists stated that 80% of the country already under effect of desertification. If they are right,
the number of domestic animals should be decreased by measure 2 or 2.5 times.
The amount of pasture crops varies due to weather of that season or year; therefore
capacities shown below are related to current survey and studies. Capacities respecting sheep
category are 82.5 million for pleasant, 68.8 million for normal, and 55.5 million for unpleasant
year.
Summary and Suggestion

Henceforth, in order to develop livestock and improve living standard of herdsman, we
should pay attention to such issues expressed below:
-

As respecting the adaptation of livestock sector to the global climate change, utilizing scientific
and technological findings to enhance the methods of livestock and encouraging intensive
livestock with government initiative.

-

Appropriate economical and judicial measures about possessing pasture lands for longtime for
organized and motivated herders who meet some criteria.

-

Establishing livestock risk reserves as buying animals and livestock outputs of a drought area in
order to prevent negative results.

-

As a financial solution establishing an indexed livestock insurance system, in order to decrease the
harmful effect of environment toward livestock.

Effects of Climate Change and Land-use Changes on Rural Socio-economy
in Mongolia, with Emphasis on the Buffer Zone of the Hustai National Park
Uuld, T., Sanjmyatav, Ts., & Steinhauer-Burkart, B.
Hustai National Park, P.O. Box 1160, Central Post Office, Ulaanbaatar 13, Mongolia;
E-mail: takhi@ hustai.mn
Objectives:
The process of global warming is affecting the climate in Mongolia. Natural calamities are
becoming more frequent and desertification is becoming a problem. The Hustai National Park
(HNP) and its buffer zone are already clearly affected. The vegetation cover is decreasing; some
species of plants have become locally extinct while common species in the Gobi desert, have
started to appear in this area. The southernmost edge of the forest steppe/steppe eco-zone in
Mongolia needs to be protected; specific activities for the protection of the HNP and its buffer
zone specifically in areas close to Ulaanbaatar need to be identified. To mitigate the changing
conditions in the HNP, adaptation and improvement of livelihoods for people living in the buffer
zone has been combined with the development of sustainable natural resource management
systems.
Location/ecosystem:
With an area of 50,000 ha, the relatively small Hustai Nuruu National Park is located 100 km
south-west of Ulaanbaatar, the capital city of Mongolia. Some 6,500 people live in the HNP
buffer zone soums. Birch forests grow on the northern slopes of the mountains, forming forest
islands. Together with occasional stands of poplars, they cover about 4% of the area of the HNP.
The remainder of Hustai’s hilly landscape is characterised by varied steppe vegetation. At 1,843
m, the revered Hustai Khan Khushuut Mountain is the highest point of the park; the lowest is a
valley bottom at 1,120 m a.s.l. The geomorphology of the HNP is characterized by a central
mountain chain of granitic rock, the south-western foothills of the Khentie Mountains. In the
south-west, the park extends to the Tuul River, which meanders through a valley that is several
kilometres wide. As waterholes are scarce in the summer, the nomads use the valley for summer
pasture. Overgrazing of the river banks and logging in the riverside alluvial forest has had a
severe impact on the ecosystem. The water in the Tuul River is decreasing in volume and
increasing in levels of pollutants, exacerbating the situation. Towards the north, the mountains
level out gently into a plain covered with agricultural fields: these were fallow for many years but

have been re-utilized since 2009. Amidst these fields there is an almost circular sand dune with a
diameter of approximately 2 km.
Methods:
The main strategy is to empower local groups, soum governments, the park administration and the
Buffer Zone Council and Committees, to work together to plan and manage buffer zone
development based on improved pastoral systems, sustainable natural resource management and
diversification of the non-herding economy. Special attention will be given to the sustainable
management of the HNP. It is important to follow an integrated approach where the direct link
between conservation, sustainable resource management and livelihood improvements is always
visible. The park administration facilitates internationally recognised and qualified research and
environmental education. Meaningful decisions – i.e. decisions helping to mitigate the impact of
climate change and to develop possible adaptive strategies - can only be made on the basis of
sound research data. Lessons learned in the management of the HNP and its buffer zone will be
made widely available to other protected areas and their buffer zones.
Results:
The identification and establishment of development partners is well under way for community
groups and has already been finalised in the case of the Buffer Zone Council and Committees.
However, these organisations need to be strengthened further to achieve long-term sustainability.
As an example of successful cooperation, the different partners (soum administrations, khurals,
police officers, prosecutor’s office, Buffer Zone Council/Committees, and the HNP
administration) discussed and revised their planning to harmonize the conservation of the HNP
and the development of the three soums. The basic regulations and bylaws guiding the
management of BZ funds are being elaborated. The organisation and major activities of herder
groups, their goals, the reasons for cooperation and the advantages in working together are
presented.
The registration of leasehold agreements for community groups continues satisfactorily. More
than 35 herder groups are involved in mutual cooperation. The first successful attempts were
made to extend leaseholds and ownership rights to the management of wells, which had a clear
positive effect in that the number of conflicts over water decreased. In addition, for the first time,
joint decisions on the use of summer pastures were made.
Carrying capacity maps are being drawn up for winter and spring areas used by herder groups;
these are much appreciated by the herders. This work is recognised as an important base for

further discussions of the reduction of livestock numbers, thus avoiding overgrazing of the
pasture areas. However, the adjustment of livestock numbers, especially of goats, depends on the
successful establishment of alternative income generating activities. Over the last years, the
number of goats has increased rapidly in the three BZ soums; cashmere currently has a particularly
high economical value.
A Buffer Zone Management Plan has been drawn up and includes the opinions of all
stakeholders. It was approved by the Board of the Citizens Khural of Tuv Aimag. It is in line with
the soum and aimag development plans and takes the government policies in the different sectors
into consideration.
Pilot activities have been successful (improved livestock breeds, horticulture, fodder cultivation,
improved veterinary services, protection and management of water and forest resources). The
idea that pasture land can and must be improved is increasingly accepted by the herder groups.
Corresponding activities now need to be implemented based on sound research relating to the
changing ecological conditions.
Among herder communities, the desire to diversify their income is growing. Micro-credit facilities
offered by the BZ Fund are very much in demand; the repayment rate is well over 95%. More
than 30% percent of all soum residents have already profited from access to soft loans. Examples
of successful alternative income generation include ecotourism, horticulture, handicrafts and milk
products.
Conclusions:
People living in the buffer zone understand the objectives of nature conservation and sustainable
pasture management more and more clearly: as a result they are gradually changing their attitudes
and behaviour.
Although Mongolians have traditional systems for grazing their livestock, it is urgent that these
systems be adapted such that they become suited to current ecological and market conditions. To
date, there is no legislation governing the use of pasture by herders. Parliament has discussed
draft laws on pasture use on several occasions, but so far no actual laws have been approved.
There is still no clear legal basis for pasture privatization and ownership. There are no policies on
the promotion of, or investments in, effective pasture management, nor on mitigation or
adaptation to respond to the dramatic change of local ecological conditions resulting from
climate change. These issues need to be addressed urgently.

Traditional use of grasslands at the Hortobágy puszta (Hungary)
Attila Kocsis, Gabriella Bodnár
Howcan be sustainable and profitable the traditional farming in the XXI Century?
Hortobágy is the first and biggest national park of Hungary. With it’s 86.000 hectares, the
Hortobágy is the sole huge continuous steppe of Middle Europe.
The unique flora and fauna of this area could evolve because of the grazing of big herbivorous
mammals, and nowadays we can preserve it with the use of ancient domesticated animals –
Nonius Horse, Hungarian Grey Cattle, Water Buffalo, Racka Sheep and Mangalica Pig.
The breeding of these species means the harmonic symbiosis of man and nature. The herdsmen
spend time with their animals at the grasslands from spring to autumn for more than 300 years.
We have to preserve the amazing beauty of this unique landscape and our traditions, because it’s
part of our past and future.
The ecological farming offers a possibility to make our work profitable also, because you can
realize these special-qualified products – animal for breeding, salami or meat - on a higher price.
So the ecological farming is a way to make the nature preserve and the traditional farming
sustainable and profitable also.

Rethinking pastoral risk management in Mongolia
Stephan Baas and Tessa Jelley
Vast areas of rangeland span the globe and one fourth of the global land area is used for
extensive pastoralism which supports around 200 million pastoral households worldwide. The
semi-arid and arid steppes in Central Asia are one of the largest rangeland areas. Here extensive
pastoralism plays an important economic role, involving a large percentage of the populations,
and contributing substantially to the national economies.
Risk is inherent in extensive pastoralism mainly because this type of livestock rearing is carried
out in areas where other forms of agriculture cannot be practiced. Four types of risk regularly
affect pastoralism: environmental, economic, political and institutional, and they are all interrelated. If not managed carefully rangelands are thus chronically vulnerable to human and
environmental influences and this vulnerability is often enhanced by the lack of livelihood
diversity of the pastoralists. Due to permanent risk exposure, high stocking rates and grazing
pressure 73 % of the world’s rangelands have already been degraded due to overgrazing. To
maintain the production potential of pastoral systems careful risk management planning is
essential.
Climate change (CC) is likely to further enhance existing vulnerabilities due to an increase
in climate variability and the occurrence of more extreme events; shifts in the growing seasons;
changes in temperature and precipitation; and possibly due to socio-economic impacts, such as
migration away from areas which face negative impacts of CC thus increasing the pressure on
other areas. But despite these threats climate change is also likely to offer new opportunities. For
example, in some areas such as temperate rangelands, grassland productivity could increase. At
present rangelands contain approximately 8% of the world’s soil carbon stocks and through
proper management this figure has an estimated potential to increase by 6 % in temperate
regions. Carbon sequestration programmes could benefit households, not only by increased
production potential, but also through payments for carbon sequestration.
Innovative risk management is needed to further reduce existing vulnerabilities while capitalizing
on these new opportunities. This paper uses Mongolia as an example to discuss current and
future risk reduction options.
Mongolia is located in the temperate steppes zone of Central Asia. Rangeland makes up
about 82% of its total land area and about 2/3 of Mongolia’s population are involved in herding.
Pastoral livestock production accounts for about 20.6% of GNP and almost 40% of employment
in the country. Before the 1990s the national herd was kept around 23 million heads for more
than 30 years. Since the early 1990s the national animal herd has steadily increased from 26

million heads in 1992 to 44 million animals in 2009 with cut backs only in severe dzud years. This
increase in livestock numbers in Mongolia has gone hand-in-hand with increases in signs of
rangeland degradation, observed particularly around settlements, wells and next to streets.
Estimates of rangeland degradation are debated but recent studies suggest that about 78% is
degraded in some form.
Extreme dzud events occur in Mongolia on average about once every 10 years, though in
the last 20 years the frequency has been higher with severe dzuds occurring in the three
consecutive winters of 1999-2001. The huge losses caused by these disasters were compounded
by the fact that the capacity for systematic disaster preparedness and response was massively
eroded after the transition to a market economy in the early 1990s. Suddenly, herders had to bear
all the risks. Intensive efforts to re-establish new capacities for pastoral risk management (PRM)
in the new political environment were only initiated in the late 1990s by the Mongolian Ministry
of Agriculture; however this was too late to build up capacities which could have mitigated the
impacts of the dzuds of that period. The systematic development of a PRM strategy in Mongolia
was promoted by two FAO Technical Cooperation Projects implemented from 1996-2003. PRM
was then taken forward and further fine-tuned in Mongolia by many actors, spearheaded by the
government itself with assistance from the World Bank, UNDP and other actors.
The FAO project in Mongolia recommended the re-institutionalisation of risk
management into all levels of the national system as individual households alone do not have the
resources to undertake all the necessary tasks. The creation of herder, district and provincial
working groups which prepare management plans was suggested as a key step towards this
institutionalisation. The project highlighted a number of key areas that needed to be enhanced in
an integrated way to re-build newcapacities for PRM, including as key measures:
o

the proactive formation of more herder groups which, unlike individual herder households,

are able to organise community actions and can be more efficient economically. Underlying the
efficiency of these groups, however, is the need for secure tenure/user rights over longer periods
and market access;
o

the creation of pasture management plans for better water management, the control of

vegetation conditions, the distribution of leases, and negotiations for shared use of key resource
areas and emergency moves;
o

more systematic winter preparation encompassing: sound winter camp preparation by

herders; hay making and storage at several levels; production and storage of fodder concentrates;
and the maintenance of otor movements in summer. Winter preparation reports, undertaken by
herder groups and local governments, are a good way of aiding preparedness and should be based

on information about the pasture, the feed reserves, potential threats and state of household
preparedness;
o

the creation of an improved early warning system, giving herders information with enough

time-lag to allowthem to reduce risks;
o

the enhancement of the land tenure rules, which are considered essential for pasture

management as they provide a reason for herders to be sustainable.
During the last decade Mongolia has strongly promoted PRM by strengthening the above
key areas, as well as by undertaking other actions such as microfinance not described in detail in
this paper. However another dzud occurred in the winter/spring of 2009/2010 and had caused,
by the end of April 2010, the death of about 7.8 million livestock, leaving almost 9,000
households with no animals. PRM was implemented in a wider area of Mongolia from 2002-2007
and there were many indicators that it reduced herders’ risk, however the impacts of the latest
dzud tell a different story and prompts the question: ‘Why did the dzud of 2009/2010 hit so
badly?’
This paper will look at the strengths and weaknesses of the past PRM strategies in
Mongolia, and discuss how they could be further improved and possibly enhanced through new
opportunities arising from climate change. Opportunities such as better grazing management and
land use planning to enhance production; carbon sequestration; and global environmental
services will be looked into.

Correlation analysis between land and climate variability
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Abstract
Recent observation of climate change in Mongolia, which is probably related to global warming,
had a significant impact on vegetation. Mongolia is getting dryer and large parts of the country
suffered frequent periods of severe drought over past years and are prone to land degradation.
Change in vegetation is an important consequence of land degradation. The satellite derived
Normalized Difference Vegetation Index (NDVI) is a generally recognized parameter for
vegetation health and may therefore be regarded as an indicator for land degradation. Important
climate parameters related to NDVI are air-temperature, rain, soil moisture and sunshine
duration.
Soil moisture is the environmental variable synthesizing the effect of climate, soil, and vegetation
on the dynamics of water-limited ecosystems. Shunshine duration is one of the driving effects of
evaporation. A number of studies in dryland landscapes have found higher soil water contents in
vegetated area patches than in adjacent bare soil.
To this end, in this study we investigates the regional relationship between the land (NDVI, soil
moisture) and climatological parameters (temperature, precipitation and sunshine duration) over
Mongolia on a 28-year (1982-2009) summer mean basis. Monthly air temperature and
precipitation data were derived from 70 weather stations and climate maps were derived by
interpolation. Here we used WWF global 200 terrestrial ecoregions to evaluate the distribution
howcontinuous and categorical rankig values.
The geostatistical software was use to convert data types and do the overlay, re-class, zonal
statistic analysis. We find that the correlations are strongly depends from natural zone and
elevation. To make it more detail, we also analysis the relationships with NDVI and the other
land and climate parameters: i) The DEM data was re-classed into 19 zones by 100m until
2000m and by 500m higher 2000m above. The degradation rate is very high from 900 to 1300m
with the highest value in zone 1300-1400m, which mean that the more grassland degradation

with the lower steppe zone. ii) NDVI and air-temperature are strong negative correlations in the
Eastern steppe zone. But positive correlations in northern forested areas. iii) To the affects of
precipitation to the NDVI was analyzed by natural zone. It gives strong positive correlation in
the eastern and central steppe zone. But in forest there are negative correlations iv) In some
places spatially in the southern Mongolia was more sensitive on sunshine hours, the reason is that
the bed-soil is mainly consists from sand. v) Generally except forested and mountain areas shown
strong positive correlation between NDVI and soil moisture. There was a very strong positive
correlation between precipitation and soil moisture in whole study region, above +0.7. This is
because the area has a large amount of warm, sunny days with little precipitation. When these
combine, evaporation is at its highest. Statistical analyses suggest that changes in precipitation
frequency have significant consequences for soil moisture dynamics.
Keywords: Mongolia, land, climate change, correlation analysis

Climate Change in Mongolia:
Impacts and Response measures
Damdin Dagvadorj, Ph.D
Special Envoyfor Climate Change, Ministryof Nature, Environment and Tourism.
United nations Street-5/ 2, Ulaanbaatar 210646, Mongolia, email: dagvadorj@ mne.gov.mn

Objectives: Current climate changes in Mongolia and its future projections, potential impacts of
climate change on natural ecosystem of the country, measures to reduce adverse impacts and to
adapt to climate change in Mongolia.
Location/ecosystem: Nationwide, Mongolia
Methods: Assessment of historical climate data over Mongolia for the period 1940-2008 to
estimate current climate change trends in Mongolia, projection of future climate changes by 2100
using Global and regional climate Models (GCM) based on different GHG emission scenarios.
Climate Change Impact and vulnerability assessments for ecosystem and economic sectors,
ecosystem/biodiversity based adaptation options and measures.
Results and Conclusions:
Mongolia’s climate is described as being severe and greatly variable geographically and
temporally. The climate is characterized by a short dry summer and long cold winter with spring
and autumn The temperature ranges between -15°C and -30°C (-5° and -22°F) in winter and
10°C and 26.7°C (50° and 80°F) in summer. Annual mean temperature in the Altai, Khangai,
Khentii, Khuvsgul mountainous regions is lower than –4°C, and between the mountains and in
base of large rivers, the average temperature is lower than –6 to -80C, while in south Gobi, the
average temperature is higher than 6°C. Summer rainfall seldom exceeds 380 mm in the
mountains and is less than 50 mm in the desert areas.
Evidences of climate change are already evident in Mongolia as in many other countries
in the world, but with some specific features. Annual mean temperature due to global warming in
Mongolia has increased 2.14°C since 1940. However, annual mean temperature decreased in the
winter season for the period of 1990-2006. Since 1940, average summer temperature has been
increasing noticeably. Winter precipitation has increased while summer precipitation has slightly
decreased. The multi model ensemble estimations show that climate change would be intensified
during the 21st Century, annual mean temperature will be increased by 2.40C to 5.8°C in 100
years. Air temperature will be increased more significantly in winter than summer season. Intraannual winter precipitation amount will be increased nearly 23% while summer precipitation will

be increased only 3%. Relatively, winter precipitation will be increased faster than summer
precipitation.
The impacts of climate change on the ecological system and natural resources are real and
will dramatically affect almost all sectors of the national economy, human and animal life and
therefore all aspects of the life support system. Therefore, climate change response measures
should address the need to adapt to climate change in order to meet the requirements of
Mongolia’s sustainable development strategies. Climate change will directly influence
achievement of the Millennium Development Goals (MDG) in Mongolia. In the case of
Mongolia, its fragile ecosystems, water resources, pastoral animal husbandry and rainfed
agriculture are extremely sensitive to climate change. As such, Mongolia’s traditional economic
sectors and its people’s nomadic way of life are highly vulnerable to climate change. In the last
forty years, Mongolian ecosystems have been notably altered as a result of climatic variability and
the impacts of climate change. These changes have affected the environment, water supply and
natural disasters, and lead to desertification, financial, environmental and human losses. Based on
calculations of the degree of dryness from future climate change scenarios, vegetation zones will
move to the north and semi-desert and steppe zones will likely expand. Therefore, the northern
part of the country is considered to be a sensitive area to climate change.
The National Action Programme on Climate Change (NAPCC) and Millennium
Development Goals (MDG) based Comprehensive National Development Strategy (CNDS)
include the national policy and strategy to tackle the adverse impacts of climate change and to
adapt to changed climate conditions.

Water Resource Assessment of the Tuul River Basin
By D.Chandmani, Ph.D., D.Saikhanjargal
President., Hydrologist ing..
Water Research and Development Institute, Mongolia

1. Background
Mongolia has three major hydrological drainage basins: rivers in the west drain to the
enclosed Basins of Central Asia; rivers in the north drain to Arctic Ocean Basins; and rivers in
the east drain to Pacific Ocean Basins. The Tuul River Basin (TRB) is in Arctic Ocean Basins.
The Tuul River is the most important river for central territory of Mongolia (Figure1). It flows
southward part of Ulaanbaatar city, the capital of Mongolia. It plays an important role in the
socioeconomic development of not only the TRB, but also whole Mongolia.
Due to its special geographic location and land use history, the Tuul River suffers severe problem
of water shortage that has become one of the key factors constraining the socioeconomic
development of TRB. Currently, more than 50 companies have activities and 6000 ha of the
TRB is under intensive use for mining for gold, coal and other natural resources.
In order to improve the understanding of water resource status of TRB and assess its capacity in
supporting sustainable socioeconomic development of the region, this report will deal with a
comprehensive analysis of water resource vulnerability of TRB through a systematic approach.
The result of the report will, ultimately, provide scientific knowledge support to the sustainable
development planning and practice of the region.

2.0 Description of the Tuul River Basin
The Tuul River flows from east to west, and the river basin covers central parts of
Mongolia and all Ulaanbaatar city. TRB is divided into 2 parts, first affluent Is beginning from
the Khentii range and Galttai, Saridagiin, Khag-Khongor, Bayan, Terelj, Bukhug, Turgen, Khar
Bukh, Khuliin Gol, Uliastai and Selbe small rivers incorporated. The largest tributaries are Terelj
and Khagiin Gol, 78-159 km in length. The second area is outlet, Kharbukh, Toson, Arnaimgan,
Bayan, Khailaast rivers, Tsagaanbulag, Suujiin am, Tariat, Bayan, Urt, Ust, Altganii am, Khushoot
wells and rivers stream to TRB.
The sources for the TRB is 25% groundwater, 6% melted snow, and 69 % rain. It is part of
spring flood and summer rain regime.

Most part of the TRB located in the Tov aimag (provence), there are about 20 soms, some small
parts located at Arkhangai aimag 1 som, Ovorkhangai 2 soms, Bulhan aimag 5 soms (settlement
and towns) and Ulaanbaatar city.

Figure1. Map of TRB

2.1 Topography
The Tuul River, from east to west, flows through 2 typical topographic sections, from high
mountains to mountain forest steppe area, and the total land area is 49841 sq. km. The Tuul
River raises at western slope of the Khentei range, in particular at southern slope of the Chisaalai
peak and Shoroot pass, elevated up to 2000 m a.s.l. It is formed by the confluence of Namiya and
Nergui streams. Catchment area till Ulaanbaatar is 6300 sq.km covering forest and steppe area,
total up 704 km. From Ulaanbaatar city downstream, Tuul river flows to Orkhon river which is
located in Selenge aimag (province).

2.2 Climate and Hydrology
Mongolia lies in large distance and high mountain chains separate the country from oceans. It has
extreme continental climate with differences in seasons and with low precipitation and quite high
evaporation. As TRB is located in the central part, its annual mean temperature is (multi year
mean) -4.8oC, and the mean precipitation is 284.7 mm (1940-2004) and the number of
precipitation days is 111, total of precipitation (2002-2005) 238.7 mm. The annual mean
precipitation (2000) is 263.2 mm, and annual mean precipitation ( 1999-2000) days is 235, but
great variations can be observed spatially and increasing with dust storm days in last 40 years. The

evaporation of the central part of Mongolia is quite high, about 800-900 mm in average. Most of
the rainfall occurs in summer, between June and August. Mean monthly temperatures for the last
thirty years ranging from -11.8 0C (January) to 25.2

0

C (July). Per Unit Land Water Resource

25581.9m3/ km2.
When setting up multiyear integral curve of the flow in the Tuul river ebb during 1945-1957, and
increase during 1958-1975, and ebb during 1976-1981, and 1982-1995 increase tendency and then
it has a general trends to lower water level (figure2). The river over year’s average was relatively
low and in1945-1975 it was 25.61 cub m/s, 1976-1989 it was 25.04 cube m/s then it was
increases in years which water increase.
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Figure2. The Tuul river annual average river runoff dynamic

2.3 Land Use
The total land area of TRB is 49841 sq km, accounting for 3.2% of the total land area of
Mongolia. According to the land use classification (Table 1), the key land use systems are pasture
land (80.2 %), forestland (2.9 %), arable land (1.4 %), and water land (0.1 %). Mongolia
predominantly use land for agriculture, particularly pastureland. Livestock plays an important
role in the socioeconomic development of Mongolia. Twenty-five million livestock graze
1.173.087 sq km of pasture approximately 75 % of the Mongolian territory. (State of the
Environment Mongolia, 2002).

Table 1 Land Use of Tuul River Basin (sq.km)

Section

Total

Total

49841

Arable land

Forestry
Land

Pasture Land

Water land

Other

Area

%

Area

%

Area

%

Area %

Area

%

7269

1.4

1447

2.9

40016

80.2

79

7573

15.1

0.1

2.4 Socioeconomic State
Mongolia has 1.564.116 km2 land, 1 person. per/ 1.5 /km2 (statistics of 2000,Mongolia).
According to the statistics of 2000, TRB has 871815 population, accounting for 36.7 % of the
total population of Mongolia. The population density is about 1.5 people /km2 of the total land,
in TRB density 17.5 people/km2.
In TRB, there is a high density population. According to statistic information of 2005, TRB has
20.9 people/km2; there is increasing movement to city and settlement (Table3). The growth rate
at 2.9 %, once of the highest in Asia, has been reduced to 1.4 % during the current economic
transition into a market economy. (Statistics of 2000, Mongolia).
Ulaanbaatar is a centralized infrastructure and industry capital city of Mongolia. As a consequence
of difference level of living between city and local society, unemployment in the country and
poverty increase, and there is tendency of dramatic increase in movement to city.
GDP of TRB is 1272.9 billion tog (about 1.097 million US dollars), the per capita, GDP was
1.053 US Dollars (Table4).
Number of livestock TRB is (2005, statistic information Mongolia) 1955.9 thousand (Table 2).
Table 2 Livestock head of TRB (thousand)
1998
Number of
Live stock

2442.7

1999

2506.8

2000

2001

2002

2003

2004

2005

2206.3

2005.5

1836.2

1605.7

1869.1

1955.9

(National statistical office of Mongolia)

Table3. Population of TRB

TRB
population

2000

2001

2002

2003

2004

2005

871815

887565

918329

962482

1004311

1041186

(National statistical office of Mongolia)

Table4. GDP of TRB at current prices

GDP TRB at current prices
Share to total %
Total .tog

Agriculture

Industry,

Services

construction
2002

744.3 million

3.2

23

73.8

2003

882.1 million

3.2

25.3

71.5

2004

1060.7 billion

3.3

26.1

70.6

2005

1272.9 billion

3.5

28.2

68.3

(Mongolian statistical yearbook 2005)
3.0 STATUS OF WATER RESOURCES AND KEY ISSUES
3.1.1 Water Resource Estimate

Precipitation: TRB`s multiyear (1940-2004) precipitation is 284.7 mm (Table5).
River runoff: The multiyear (1945-2004) average river runoff of TRB is 1.02 billion m3.
Groundwater resource: Groundwater resource implies the total recharged water from surface
water to groundwater. It is estimated that the annual groundwater resource is about 0.25 billion
m3.

Total water resource: The total water resource, i.e. the total of river runoff and groundwater
resource (after reduction of the duplicated portion), of TRB is estimated 1.28 billion m3. At
present (2005), the per capita water resource is 1244.5 m3.
3.1.2 Water Resource Change
Table5. Change of precipitation and runoff of the Tuul River
1945-

1955-

1965-

1975-

1985-

1995-

1954

1964

1974

1984

1994

2004

Annual mean

283.6

320.9

285.2

262.8

308.0

283.6

Annual Mean

0,53

1,08

1,46

0,81

1,97

0,62

0,60

1,08

1,28

0,84

1,63

0,66

Year
Precipitati
on
(mm)
Runoff
(thous.m3)

Natural runoff at
Ulaanbaatar Station

(Analysis of observational data of Center for meteorology, hydrologyand environment)

3.1.3. Water pollution

Pollution (idex)

Pollution of TRB
4.5
4
3.5
3
2.5
2
1.5
1
0.5
0

V category

Tuul river

3.92

III category
II category
1.45
0.31
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0.27
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Tuul-Altanbulag

Tuul-Lun

Figure 3. Pollution of Tuul River Basin
During the transition to market economy period (1990-2000), many small private industries were
established in TRB, and they use toxic chemicals. Also effluent treatment plant’s only 40 % of
equipment is fully operate able and others are half or fully non workable (by 2001 survey). About
60 percent waste water is being pumped and only 40 percent of pumped wastewater is treated in
mechanical and biological methods. The remaining portion is directly discharged to the river.
This caused lack of technology and mismanagement. Since then working on technology
improvement and modification and not discharging polluted or not fully purified water into
environment, and increasing cleaning level.
To the central Treatment plant compound refined wastewater of “Khargia” company.
Ulaanbaatar has only one Treatment plant for refine waste water of chemical factors. This is
established 1972, by founded Russian technology. During the transition to market economy
period treatment plant changed share stock company “Khargia”. Today “Khargia” company
treated wastewater of chemical factors. In mechanical and chemical methods refined wastewater
3000 m3 in 24 hour.
Quality of water Tuul river upper stream category II, but the quality downstream downgraded to
category V (Figure 3). It is caused by industries located in city Ulaanbaatar which is near Tuul
River. In Ulaanbaatar city there are over 30 tannery companies that use chemical agents, more
than 50 companies have activities and 6000 ha of the TRB is under intensive use for mining for
gold, coal and other natural resource. Most of mining companies located in the downstream of
Tuul River. When polluted water discharged into Tuul River it used to purifying process itself as
flows downstream and fully purifies when reaches to Altanbulag, but nowbecause of gold mining
operation river can not purified gradually and river flows with dirt sediments. This shows
environment coordination for river and stream nature regime is lost. Tuul river basin waste water

mainly dominates by waste water and solid waste from Ulaanbaatar city. In connection with
industry increase during 2000-2002 waste water increased (table10).
Table10 : Waste water discharge of the Tuul River Basin
1996

2000

2001

50150

60105

64443 59156 52715 56270 52213

Year
Total waste water discharge
(thous.m3)

2002

2003

2004

2005

(Statistic information 2005)
3.1.4 Identification of key issues
Tuul river basin is relatively poor water resources and increasing water consumption has resulted
expansion of population and industry. Water resources play vital roles in the country’s economy,
especially in agriculture, livestock production, industry and domestic water supply. Table 13
showed water resource richness TRB in comparison to other rivers and world. Per capita water
availability, Mongolia ranks 56th place amongst 182 countries with 13.739 m3/per capita year.
Table 13. Comparison of water resources richness of TRB to other keyrivers
in its fundamental functions

River/Region

Total Water

Per Capita

Resource

Water
Resource

Per Unit Land
Water Resource
(m3/km2)

(billion m3)

(m /person)

Orkhon river

5.06

16338.7

Tuul River

1.28

1244.5

25681,7

Mongolia

34.6

13840

22121,2

World

3

60952,8

9800

3.2 Development and use of water resource
3.2.1 Water Supply
Domestic water use and industrial water supply for Ulaanbaatar city is mainly supplied from
groundwater in Alluvia sediment spread in Tuul river valley expansion. TRB has 2724 wells but
normal working 1005. Remaining wells are out of use due to lack of repair and maintenance
services.
Table 11 showed water supply from underground sources is about 90 % of total water
consumption.

Table 11. Change of actual water supplyand development rate
over time in Tuul River Basin / billion m3/
water supply

Total water

/groundwater/

resource

1997

0.0569

0.63

9,03

1998

0.0577

1.12

5,15

1999

0.0580

1.46

3,97

2000

0.0582

1.27

4,58

2001

0.0584

1.98

2,94

2002

0.0584

0.62

9,42

2003

0.0585

1.5

3,90

2004

0.0588

1.63

3,61

Year

The rate of water use(%)

(1997
(1997-2003
statistic book)
3.2.2 Water Use
3.2.2.1 State
In the last 7 years, (1997-2004)
2004) the average annual water use is 53432, 2 thous.m3. As indicated in
Figure 4, the water consumption is dominated by industrial use (50.1%, followed by domestic use
(40.9%) and then agricultural and livestock water use (9.07%).
Agriculture
and
livestock
9.07
Domenstic,
40.9

Industry,
50.01

Figure 4. Distribution of water use of Tuul River Basin (1985-2005)
(1985
In TRB during last 7 years (1997-2004),
(1997 2004), the average annual water use reached 4852,1 thous.m3 in
agricultural /livestock/ sector, accounting for the 9.08% of the total water use. Since 1990, after
the
he transition to market economy agriculture have gone out of operation because of the decline
in arable land and the mismanagement. In contrary, industrial water use is increasing in TRB,
about 26724,1 thous.m3 annually, accounting for 50.01 % of the total water use (1997 - 2004).
More than 50 companies using for industry surface and groundwater of Tuul River. The
Domestic water use of TRB includes Mongolian capital city. The Domestic water use of TRB
includes Mongolian capital city. The city domestic water
water consumption accounts
account for main part in

the Tuul River basin domestic water use. In the urban area, it includes water used for urban
population’s living and public facilities’ needs.

In TRB, the average annual water use for

domestic purposes reached 21855, 9 thous.m3, accounting for 40.9% of total water use.
3.2.2.2 Trends
Table 12 showed the total water use and the structure change over time from 1997 to 2004, and
increasing trend can be observed from both domestic and industry water use, but the water use
for domestic purposes increase gradually.
Table 12: Water use and structure change over time in the Tuul River Basin (thous.m3)
water use
Year

Agricultural
use

Industrial use

Domestic use

Total

1997

4730,68

26055,21

21308,9

52094,8

1998

4639,88

25555,11

20899,9

51094,9

1999

4994

27505,5

22495

54994,5

2000

4921,36

27105,42

22167,8

54194,6

2001

4866,88

26805,36

21922,4

53594,6

2002

4821,48

26555,31

21717,9

53094,7

2003

5112,04

28155,63

23026,7

56294,4

2004

4730,68

26055,21

21308,9

52094,8

(Information of Mongolian statistic book, 2005)

3.3. ECOLOGICAL HEALTH

Fig5. Distribution of dried up water bodies in the basin in last years
(Center for meteorology, hydrologyand environment monitoring)
3.3.1 Wetland Ecosystem
Total forest area in Mongolia is 17 million ha, 500 thousand ha is the Tuul River basin. Wood cut
is started since 1940th and total deforested area is 19484 ha and forest resources have decreased
by 35 percent in the TRB. Forest area affected by forest insects 41000 ha (D.Enkhsaikhan, 2000).
These above described human impacts inversely affected terrestrial ecosystems. That makes
primary affected changing hydrological regime or rivers. For that reason and climate change,
many small rivers, lakes and springs dry up in last decade. There are 84 rivers and streams, 58
lakes, and around 106 springs in the basin. However, 8 rivers, 8 lakes and 16 springs dried up in
last 8 years (Fig.5).
4.0 DPSIR ANALYSIS
4.1 Water Resource Base
ISSUES

DRIVERS

PRESSURES

DECREASE

Climate Change

Urbanization

WATER

Mismanagement

/population

RESOURCE

mining

expansion

STATE

IMPACTS

RESPONSES

Pollution
Decrease Environmental
surface

degradation

Water use
policy

water

Table 16: Vulnerabilityassessment matrix of water resource base of TRB

4.1. DECREASE WATER RESOURCE
DRIVERS AND PRESSURE: Global climate warming is also one our country’s climate faced
problem. The chart shows trend of air temperature annual average figure is keep going up over
last 60 years.
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Fig6. Last 60 year annual air average temperature
Currently, more than 50 companies have activities and 6000 ha of the TRB is under intensive use
for mining for gold, coal and other natural resource. For amalgamation of minerals and metals,
most of miners use sulfuric acid, cyanide and mercury-the most toxic substances in the world
with long term and far reaching effects causing irreversible damage to environment and human
health for consecutive generations. Also to the latest data, there is app. 100.000 so called ‘ninja
miners’ small scale miners in Mongolia. The 2003 Surface Water Survey conducted by the MNE
pointed out at gold mining activities adversely impacting the quality of 29 rivers in 8 provinces of
Mongolia. TRB most damaged and degraded area by industry particularly mining and resource of
row materials to construction built. Some of miners changed of river regime without any
permission and non restoration.
The rapid increase in the population of Ulaanbaatar has resulted in growing pressure on the
environment and on the demand for public health services. According to the statistics of 2000,
TRB has 871815 population, density is 17.5 people/km2 /accounting for 36.7 % of the total
population of Mongolia/.
According to statistic information of 2005, TRB has 20.9 people/km2; it is increasing movement
to city and settlement. As a consequence of difference level of living between city and local
society, unemployment in country and poverty increase there is tendency of dramatic increase in
movement to city. The growing population increases the demand for water for domestic use,
food security and industrial development.
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Fig7 . Population change over time in the TRB
STATE: There is a continuing seasonal water shortage in the Tuul River in last years.
Particularly, in last years water level drops on late of April influencing city centralized water
supply system resulting river cutoff. The main cause of it is climate change and human impact to
nature.
Occurrence of early ice melt, water level dropping, early spring, less cold days are observed in
Tuul River where from Sonsgolon bridge to Bayanzurkh bridge which considered as a most
industrial concentrated area in Tuul River. Over the last 60 years Tuul River ice sheet existence
days dropped by 12 days, ice existence days dropped by 8 days. Ice thickening and melting lost
regime factors are river basin climate component degradation, air temperature rise, and city air
pollution and dust.
In 2001, according to the findings of State Inspection on wastewater Treatment Facility Usage
and Operation, only 39.2 percent or some 41 mechanical, biological and chemical treatments
plants in Mongolia operate properly, while 60.8 percent or some are non operational of which 35
wastewater treatment plants do not operate at all. Since 1970, the number of urban population
has increased 2.6 times. However, the number of sewage treatment plants has reduced
substantially. In 1997, a water purification index adjacent to Tuul-Songino area was 4.2, while the
index was 8.2 in 2004 which showed that amount of pollution of the water has doubled.
In Tuul Songino area, 2.3 tonnes of fish have died on June 2007, along Tuul River, this part of
the river is 80 km in length and after analysis they found the disease, it was called salmonella.
This is shown TRB is polluted for chemical treated or untreated wastewater and solid waste of
Ulaanbaatar city.One of polluted reason is “Khargia” company, Treatment plant for refine waste
water of chemical factors. “Khargia” was established 1972 and it has never been repaired since
1972 and its mean capacity insufficient to treat wastewater 30

light processing factor. Also,

some of chemical factors untreated of wastewater are dumped into the environment that pollutes
surface and groundwater resources.
IMPACTS: As a consequence of difference level of development between city and local society,
unemployment in country and poverty increase there is tendency of dramatic increase in
movement to city. Furthermore, unemployment and poverty brings cutting down forest woods
raise, forest and grass fire increase making plant sparsely, more heat penetration into ground,
permafrost melt influence are results environmental degradation.
RESPONSES: Mongolian Parliament has been adopted new Law on Water and has announced
year 2004 as Water policy renovation year and started program “Water Renovation XXI” in
which Government has formulated the Governmental policy on water resources.
Under the law on Water Mongolian Government has established Government Implementing
Agency in 2005. This organization to assess water resources of Mongolia, develop policy on
protection, quality, rational use and restoration of water environment, to achieve ecological
balance in water resources towards the sustainable development of Mongolia.
Under the “About water” Law the basin board regulation approved and the Tuul river basin
board has launch to be found.
Also to control the water users, to give a professional assessment, change of river regime, use of
land that has water reservoirs, design and implementation of projects related to construction
works of engineering and irrigation. To develop a technical recommendation on recycling
wastewater from industries and to take promotion for water users who’s recycling wastewater.
4.2 Water Resource Development and Use
ISSUES

DRIVERS

PRESSURES

STATE

IMPACTS

PREDOMINANT

Increase

Mismanagement

Decrease

Loss

USE

density

mining

groundwater fresh water, policy

GROUNDWATER

population

industry/ light level

groundwater Water policy

RESOURCE

and poverty

processing

/related

scarcity

factor

season /

OF

RESPONSES

of Government
and

Table 16: Vulnerabilityassessment matrix of water resource development and use of TRB
DRIVERS AND PRESSURES: As a consequence of difference level of living between city and
local society, unemployment in country and poverty increase there is tendency of dramatic
increase in movement to city. 40 % of the Mongolian population living in Tuul river basin /36%
in 2000/. Over 40% of population of the Tuul river basin is supplied with water from centralized
water supply system. Remaining present supplied from water transportation service, water supply

points, surface water, snow, and ice water. Apartment residents are supplied by centralized water
supply system. Currently, more than 50 companies have activities and 6000 ha of the TRB is
under intensive use for mining for gold, coal and other natural resource. They are changed of
river regime and used of land that has water reservoirs. Most of the mining activity in Mongolia is
open type and no reclamation activity has taken place. According to low, all open pits must be
reclaimed but that is not enforced. Similarly, the overuse of groundwater in the region where
gold, fluorspar is mined has reduce the number of springs. This is one of reason to reduce
ground water resource.
Accordingly, same time increasing water utilized industries, and tannery companies that use
chemical agents. The new climate change in the Tuul River basin observed by river runoff
coordination coefficient. This coefficient value was 0.49 before 1974 and then increased up to
0.65. In connection with this surface direct runoff increased by 40 mm in the Tuul River and in
contrary same volume decreases underground water reserve.
STATE AND IMPACT: There is a continuing seasonal water shortage in the Tuul River in last
years. Particularly, in last years water level drops on late of April influencing city centralized water
supply system resulting river cutoff. The main cause of it is climate change and human impact to
nature.
Water use dominant 80% is from groundwater influences Ulaanbaatar central resource water
level. By survey average was 1.6m in 1948, 2.1m in 1960, 2.7m in 1979, and 3.1m in 1998 and
water level decreases continuously. Also logging off, cutting down wicker, excavating sand and
gravel around the river, discarding debris are resulting negatively to the water reserve.
RESPONSES: As the country depends on the geographic range and water availability, rivers and
all surface water freeze out in winter and spring time, population must use ground water. 80
percent of the water provided to the Ulaanbaatar city is from ground water. Also drinking water
and industry water resource is similarly supplied from ground water. Therefore reuse of water,
introducing new technology, more use of surface water in the industries, set up water volume
reader, allow incentive mechanism, and state integrated policy are needed to be implemented.
Government of Mongolia has policy to collect water of rain, snow and ice and built dams
proposed of water reservoir. Also Government of Mongolia launched some projects and signed
to contribute with developing countries to construct dams to improve surface and groundwater
resources. The local governments have made survey for suitable location to collect water of rain,
flood, and snow to be improving water resources. Also has policy to promotion to develop and
submit for adoption technical condition and standards based on new technology and scientific
progress for groundwater resource.

4.3 Ecological Water Use
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Vulnerabilityassessment of Ecological water use of TRB
4.3.1 DEGRADATION OF ECOSYSTEM
DRIVERS AND PRESSURE: Global climate warming is also one our country’s climate faced
problem. The chart shows trend of air temperature annual average figure is keep going up over
last 60 years.
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Fig8. Last 60 year annual air average temperature
In TRB is a high density population. There is a increasing movement to city and settlement
during the current economic transition into a market economy. As a consequence of difference
level of development between city and local society, unemployment in country and poverty
increased the water demands dramatically and increased water pollution. Furthermore,
unemployment and poverty brings cutting down forest woods raise, forest and grass fire
increase making plant sparsely, more heat penetration into ground, permafrost melt influence
are results environmental degradation.
TRB about 60 percent waste water is being pumped and only 40 percent of pumped wastewater
is treated in mechanical and biological methods. The some of small chemical private industry
directly discharged to the river and sanitation facilities unsatisfactory.
STATE AND IMPACT: The main cause of degradation of ecosystem is human impact to
nature and low ecological security. Also beside the climate change dryness causes lots of fire in

Mongolia. During 2000 to 2002 in Tuul River basin total 30 times fire counted (fig 9 ), and during
1999 to 2002 112.9 thou m3 wood harvested (fig 10 ). Total deforested area is 19484 ha and
forest resources have decreased by 35 percent in th TRB. Forest area affected by forest insects
41000 ha (D.Enkhsaikhan, 2000). These above described human impacts inversely affected
terrestrial ecosystems. That makes primary affected changing hydrological regime or rivers. For
that reasons, many small rivers, lakes and springs dry up in last decade.
There is a continuing seasonal water shortage in the Tuul River in last years. Particularly, in last
years water level drops on late of April influencing city centralized water supply system resulting
river cutoff. Occurrence of early ice melt, water level dropping, early spring, less cold days are
observed in Tuul River where from Sonsgolon Bridge to Bayanzurkh Bridge which considered as
a most industrial concentrated area in Tuul River. Over the last 60 years Tuul River ice sheet
existence days dropped by 12 days, ice existence days dropped by 8 days. Ice thickening and
melting lost regime factors are river basin climate component degradation, air temperature rise,
and city air pollution and dust.
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RESPONSES: One of the main reasons for ecosystem degradation, and environment pollution
is poverty, unemployment, institutional weakness, technological backwardness, without any link
projects and survey. The existing water resources are highly limited. TRB is a most degraded area
and ecological security is strained.

Therefore it’s needed to protect Tuul River in area

Ulaanbaatar city and moving chemical industry into new location. The Government of Mongolia
need to strong Government policy make stability monitoring and inspection to reduce
environmental pollution, foresting along rivers, stop harmful technology for chemical (light
processing) industry and mineral resource mining. The Government of Mongolia has launched
to increase protected area and had decision TRB will involved in protected area.
Proposed action to implement economical incentives in order to combat water pollution and
support wastewater treatment activity, the Government is in a position to make decision on the

introducing Polluter Pays Principle. The Ministry of Nature and Environment drafted the law on
Wastewater Discharge and Fee and submitted to Government for Consideration.
5.0 CONCLUSION AND POLICY RECOMMENDATIONS
Mongolia lies in large distance and high mountain chains separate the country from oceans. It has
extreme continental climate with differences in seasons and with low precipitation and quite high
evaporation. The Tuul River is the most important river for central territory of Mongolia.
The Tuul River, from east to west, flows through 2 typical topographic sections, from high
mountains to mountain forest steppe area, and the total land area is 49841 sq. km, accounting for
3.2% of the total land area of Mongolia. The population density is about 1.5 people /km2 of the
total land, Third one of population live in TRB.
GDP of TRB is 1272.9 billion tog (about 1.097 million US dollars), the per capita, GDP was
1.053 US Dollars.
TRB annual mean temperature is (multi year mean) -4.8oC, and the mean precipitation is 284.7
mm (1940-2004) . The total water resource is 1.28 billion m3, (2005), the per capita water
resource is 1244.5 m3.
TRB plays an important role in the socioeconomic development but one of the vulnerable river
basins.
TRB densely populated, industrial central, and relatively high demand of water use. Therefore,
furthermore pay attention for water usage in connection with “Water management integrated
plan” otherwise negative influence may face to the water reserve due to intensive climate change
and economy process. Therefore, in future following recommendation needed to be
implemented.
1. Water management integrated plan: WMIP is global thinking and as WMIP is new for
Mongolia, it is very important. Conduct Mongolian water management integrated plan and Tuul
River basin is the most likely affected by influence. Also produce and implement “Water
management integrated plan” and it is needed to be use water effectively respectively.
2. Found Basin Board: In connection with regulation adoption for Basin Board in the rage of
implementing Mongolian “About water” law it is needed to be immediate support initiative to
found the Tuul River Basin Board and provide professionals at management. By founding Tuul
River Basin Board there will be support from local authority, public representatives and public
recognized persons for water reserve use, and its protection.
3. Premium user for effective user and water reuses: To make control over water user
companies and organizations, and incentive system for reusing used water technologies. Because

there is lots of ineffective loss of water resources. Domestic water used both for domestic and
industry use. Therefore encourage industries reuse their water, apartment bath water for toilet
purpose and fully engaged with water volume reader.
4. Responsibility for water pollution: There is no law about responsibility for water pollution
yet and it’s on stage to be conduct law. Tuul river basin is the most vulnerable place for water
consumption for large volume for mining purpose, industry use and discarding polluted water,
excavating ground without restoration. Therefore this law should have adopted and implied
immediately.
5. To built dams to proposed reservoir of water: The average rainfall is quite lowand streams
and are frozen during long winter. The city Ulaanbaatar has to rely mostly on groundwater
resources as the main source of drinking and industrial water supply. Therefore, need to
construct dams at suitable time and locations across Tuul River. This is to be useful when
bestowed with plenty of surface water and like restoring underground water sources below dam
location, increasing water supply for agriculture and industry.
6. Polluter Pays Principle: Basic concept of the law is to regulate /stipulate industrial and
household wastewater discharge activities in bases of the PPP onward for combating wastewater
pollution. By the draft law all wastewater discharges to be charged. There were stipulated to
constrain for establishing two different kind of standards, effluent standard on wastewater
discharging to the sewage system and effluent standard for direct discharge to the environment.
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Some results under the climate change impact in Hustai
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Abstract
Since 2003, we have conducted vegetation monitoring to control the impacts of climate,
herbivores and livestock on vegetation in Hustai National Park (HNP). Herewith, we have
reviewed some results. In this paper, research result of forest condition and influential factors to
it were mentioned.
Due to weather data of recent years are insufficient for long term studies, it is impossible
to describe further years trend but we can just detect research year’s trend and condition. 88.8%
of annual precipitation falls between Apr and Sep, 11.2% falls between Oct and Mar, in average
of recent 15 years. Therefore the annual precipitation is very various. Annual air temperature
trend is decreasing. Particularly, the temperature is decreasing in Apr and May. In this case
biomass is decreasing, and phenological phases and growing season are changing certainly.
Forest occupies very small area in Hustai. According to the research conclusion on forest
condition, forest resource, reasons of forest status of drying and degradation, and recovery
possibilities of forest, Hustai forest distribution decreased to 735 ha while it was 1854.7 ha in
2003. Insect pests, red deer and permafrost melted are basically influencing the forest
degradation. So, it is urgent issue to save forest resource recognizing invaluable advantages for
not only ecosystem of Hustai, and also nationally and globally.
Keywords: monitoring research, biomass, phenology, birch forest, distribution of precipitation
Introduction
Grasses, evolving some 55 to 70 Myr ago (Kellogg, 2001) and extending their distribution
away from their origins in tropical woodland (Bredenkamp et al., 2002) only ca. 30 to 45 Myr ago.
Eurasian steppe extends 8000 km from Manchuria to the east to Hungary in the west through
Ukraine. For natural zone, Mongolia lies at the cross of Central Asian Gobi desert and Siberian
forest taiga. There are 16 vegetation-geographical classification in Mongolia. Eleven out of this
include steppe characteristics. Steppe ecosystem is recognized in 26% of the entire territory of
Mongolia and is vulnerable to climate change (Ulziikhutag, 1989).
The HNP is an area of scientific interest in terms of vegetation and physico-geographic
features (Batsaikhan, 2007). Hustai Mountain Range, the part of the Hentei Mountain range,
stretches from Northeast to Southwest (Tsegmed, 2003). Eleven plant communities were
recognized, comprising four steppe communities, two meadowcommunities, a tussock grassland,
two shrub communities, a scrub community and a woodland community. The botanical and

ecological characteristics of the different communities are discussed, with reference to the
existing classification of Mongolian plant communities (Wallis de Vries, 1996). On one hand, it
comprises the representation of four grassland zones of the Middle Khalkha vegetation province.
On the other hand, it spans over an area where the remnant ancient forest at the south-western
corner of the Hentii mountain province comes into contact with some characteristic elements of
the Central Asian desert steppe. It is worth emphasizing that all these constitute a distinctive
ecosystem structure and ecotonal boundary (Batsaikhan, 2007).
According to vegetation map of HNP, 49.87% of the total park area is covered by Stipa
krylovii mountain steppe and steppe (Undarmaa et al., 2010). Therefore, as Hustai is a main
represents of grassland steppe, it is scientifically and practically significant area to carry out
ecological and biological researches and conservation of biodiversity.
Material and method
Research was done by the methodology, developed by Valis de Vries and Manibazar in
1993 and amended by Bulgan and approved by scientific council of HNP in 2001. Each
monitoring plots (4 plots) are divided into 2 sections, which are experiment (fenced) and control
(non-fenced) section with size of 25x30m. Since 2003, we start monitoring and the samples have
been collected every year 4, 14, 24th of each month till September starting on April 24. Since it,
the samples had been collected 16 times as followings. Hereby, we used data which collected
between 2003 and 2009 in this paper.
Evaluation of plant cover
The total community cover, cover of bare soil, litter and other species in monitoring plots
were determined by the Ramenskii net with 4 times repetition and evaluated visually within 0100% scale.
Observation of plant phenologystages
Phenological data were collected at each site by botanists and eco-volunteers. Phenology
stages were recorded according to plant biomorphology. We selected dominant species Stipa
from the above data.
Collectingof biomass samples
Samples of biomass were collected from a fenced and non-fenced. Frames with 1m2 size
each were used for each 4 parts to cut the grasses up to the ground level. Afterwards all the
grasses collected from 4m2 plots are separated in terms of their species (Bulgan, 2001).
Climatic data

We used the data of Hustai meteorological station of the last 15 years. Data of the
weather, precipitation and temperature was collected each day at the meteorological station and
thereby we used it to estimate long term trend and to compare other processes.
Results and Discussions
One approach to assess effects of climate change at a local level is through establishing
the relationships between developmental processes in living organisms (phenology) and seasonal
climatic conditions and using these relationships as indicators of ambient climate (Donnelly,
2006). Plant’s growing period was becoming later the last years as temperature was changeable.

Temperature
The trend of temperature of last 15 years in Hustai was observed its average was
increasing in Sep, Oct and Nov, while it was decreasing in other months. Especially, temperature
in spring months Apr and May was decreasing and directly influenced the plant phenology
making grow late. This late growth was caused by average temperature decreased in Apr
(Figure1). However, general growth period of plants was not shortening, because the growth
period of Stipa Krylovii has increasingly extended since 2003.
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Figure1. Trend of temperature in April and September
There is now little doubt that climate is warming on a global scale, but change at a local
level may be more variable and subtle and therefore more difficult to detect (IPCC, 2001).
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Figure2. Temperature condition
According to the above mentioned temperature data it is generally tending to decrease,
but its range is increasing in between. It means the temperature fluctuation is higher, not constant
and more vulnerable year by year. For instance, if the data of last two cold years were not
estimated in the existing data, the trend is going to higher temperature. Thus, we need more data
d
for long years to estimate more actual trend of temperature in the future.

Precipitation
During the research years, the precipitation annual volume was tending to decrease. The
different division of precipitation is explained in figure below. In estimation of precipitation
division of research years in each months, it was tending to decrease in Jan, Feb, Mar, Apr, May,
Sep, Oct, Nov and Dec, however it was more stable in Aug and higher in Jun and Jul.

Figure3. Distribution of precipitation by
b months
As the annual precipitation decreases, the flowering period of Stipa Krylovii was later.
When we estimated the correlation between flowering period and total growing period, growth
finishes earlier when the flowering starts earlier.

However, precipitation falls in huge amount in short period more frequently last years.
This quick and huge precipitation cannot give sufficient moisture to soil and ground. Thus it
negatively influences the plants growth (Battur, 2010).

Condition of biomass
Annual precipitation volume of any year is not influencing vegetation biomass change,
but its division in each season and each month is more influencing.
Generally, trend of biomass is decreasing in research years.
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Figure4. Trend and condition of research years biomass
Comparing the dynamic stages of dominant species’ phenology in long terms dominant
species in the communities are coincided with the next stage of flowering of grasses, and the
highest biomass is coincided with the stage of flowering of forbs (Tserendulam, 2010).

Forest
Hustai forest is the most southern and last isolated part of Mongolia and Eurasia. The
forest zone of Mongolia border with the steppe zones in the southern its locations. Here small
and separate relict patches of forests are widely distributed. Such small paths of forests are highly
vulnerable to land degradation, desertification and drought.
There are many evidences which prove the forested area is shrinking to the north.
The total square of Hustai Forest was 1854.7 ha in 2003, but it decreased to 1815 ha as of
2009. The square covered by trees is 735 ha while the square of 1022 ha was covered no trees
(Enhsaikhan, 2010).
Some factors are impacting to Hustai forest: (1) Pest insects are impacting forest to dry
up. (2) High density of Red Deer population. 1.2-1.5 Red deer per 1000 ha is normal
(Dulamtseren, 1977). According to the researches of Russia, Belarus and Baltic countries, the
highest number of ungulate per 1000 ha is limited to 13-15 for Red deer and 20 for gazelles
(Belov, 1983). If the density of Sika deer (Yakushima Ireland, Japan) reaches 5-17
individuals/km2, it negatively influences vegetation (Ryosuke et al., 2008). According to this
experience, around 30 Red deer are enough for Hustai (Tsogtbaatar et al., 2003). However, there
are about 700 Red deer (374 in long term average) roaming in Hustai forest in 1815 ha during the

last two years. This is as much as 23 times. (3) According to the done researches by permafrost
scientists the permafrost of forest soil will have been melted in one-meter-deep by Sep and it
reaches maximum level in Oct, therefore permafrost of backside of the highest elevated
mountain is melting in 1 meter deep (Tsogtbaatar et al., 2003).
At the present, ground seasonal freezing occurs from the end of Oct to the end of March, while thawing
occurs from the beginning of Apr to the beginning of Jun in Hustai. This dynamics of seasonal permafrost
shows it is getting impossible of another permafrost birth at this time (Sharhuu, 2008).

As the current forest is not able to recover or regenerate by itself, it is necessary to
conduct pilot researches and projects for urgent recovering the forest in Hustai National Park
which is protected successfully, expecting positive results from the projects. Therefore we are
pleasure to collaborate in relevant researches and pilot scientific works for Hustai forest recover.

Surface water
Surface water of Hustai Nuruu has less resource of water. As local people say, there were
over 10 streams in Hustai region; Tariat, Bayan, Urt, Ust and Altganat valleys have stream sources
but stream of Khushuut, Khuurai valleys have dried up by 2002 (Tumurchudur, 2002). As of
2010 or today Bayan, Urt and Altganat have more stable stream sources.

Ground water
According to the previous researches on water volume and resource of Bayan stream, its
general trend was decreasing. Annual values are shown in the Table1 below.
Table1. Some demonstration of ground water in Bayan valley
Year

Flow rate of stream (l/day)

The

recession

of

the

stream

flowing (day)
2002

259

454

2003

1246

500

2004

616

417

2005

2263

526

2006

137

78

2007

301

82

2008

144

5

2009

181.9

50

These values show that water much decreased in river basin groundwater and temporal
distribution of precipitation became more uneven (Purevdagva, 2010).
Finally, we think it would be effective to plant trees which balance soil moisture and
construct artificial water pool and pond in Tariat, Bayan and Khuurai valleys harvesting rain and
snow water, spring snow floods to improve ground water resource in order to prevent and
diminish climate impacts.

References
Batsaikhan, N. 2007. Small mammal community at Hustai National Park. Annual research report:
Hustai.
Battur, N. and Munkhbat, B. 2010. Weather survey of Hustai in 2009. Takhi 9. Munhiin useg
Group Press, Ulaanbaatar, 3-9pp. (in Mongolian)
Belov, S.B. 1983. Lesovodstvo. Moskow, 349pp. (in Russian)
Bredenkamp, G.J., F. Spada, E. Kazmierczak. 2002. On the origin of northern and southern
hemisphere grasslands. Pl.Ecol. 163:209-229.
Bulgan, A. 2001. Method of monitoring research. (in Mongolian)
Donnelly, A., N. Salamin, M. B. Jones. 2006. Changes in tree phenology: an indicator of spring
warming in Ireland?. Biologyand Environment vol. 00: 1-8.
Dulamtseren, S. 1977. Some issues on Ecology of forest ungulates of Hentii, Khangai and
hunting. Dissertation for the degree of associate scientist of Biology: Ulaanbaatar, 28pp. (in Mongolian)
Enhsaikhan, D., B. Sambuu. 2010. Reviewof the previous researches condueted in Hustai
National Park forests. Takhi 9: Munhiin useg Group Press, Ulaanbaatar, 138-152pp. (in
Mongolian)
Houghton, T.J., Y. Ding, D.J. Griggs, M. Noguer, P.J. van der Linden, X. Dai, K. Maskell, C.A.
Johnson (eds). 2001. Climate Change 2001 The Scientific Basis. IPCC: Cambridge University
Press, Cambridge.
Kellogg, E.A. 2001. Evolutionary history of the grasses. Pl.Physiol. 125: 1198-1205.
Koda, R., N. Noma, R. Tsujino, K. Umeki, N. Fujita. 2008. Effects of sika deer (Cervus nippon
yakishumae) population growth on saplings in an evergreen broad-leaved forest. Forest Ecologyand
Management 256: 431-437pp.
Purevdagva, Kh., D. Bathuu, G. Davaa. 2010. Coherence in Hustai surface water and ground
water. Takhi 9. Munhiin useg Group Press, Ulaanbaatar, 73-92pp. (in Mongolian)
Sharhuu, N. and Sh. Anarmaa. 2008. Temperature and moisture Regime of Ground in the Hustai
National Park. Annual research report: Hustai. (in Mongolian)
Tsogtbaatar, J., Ch. Dorjsuren, G. Tsedendash, Z.Tsogt, Ts. Khongor. 2004. The condition of
forest in Hustai Nuruu. Takhi 6: Ulaanbaatar, 49-61pp. (in Mongolian)
Tsegmed, Ts. 2003. The moss flora of the Hustai National Park. Arctoa 12: 179-185pp.
Tserendulam, Ts. and Kh. Oyunbileg. 2010. The condition of vegetation in Hustai National Park.
Takhi 9: Munhiin useg Group Press, Ulaanbaatar, 93-105pp. (in Mongolian)
Tumurchudur. S. 2002. Resource Hustai surface water protection issues on it. Takhi 5/2:
Ulaanbaatar, 122-127pp. (in Mongolian)
Ulziikhutag, N. 1989. Survey of vascular plant of Mongolia. Ulaanbaatar, 208pp. (in Mongolian)

Undarmaa, J., S. Oyuntsetseg, N. John, V. Izumi. 2010. Report on seed ecology of some plant
species in Hustai. Takhi 9. Munhiin useg Group Press, Ulaanbaatar, 107-125pp. (in Mongolian)
Wallis de Vries, M.F., N. Manibazar, S. Dugerlham . 1996. The vegetation of the forest-steppe
region of Hustai Nuruu, Mongolia. Vegetatio 122: 111-127pp.

Tropical Grasses in South-East of Caspian Sea and Kopet-dagh Zone;
Applying the Synchronic Analysis to Perceive Climate Changes /Similarities
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Introduction: The Northern boundary of Paleotropical realm is app. 28° northern latitude in Iran
from a phyto-geographical point of view. But there are some reports and evidences that there are
a few tropical species in Golestan national park and other northern parts of Iran such as
Tetrapogon villosus Desf. Heteropogon contortus(L.)Beav. ex Roem & Shult Cleistogenes serotina (L.) Keng
and Stipa capensis Thunb. that have mainly reported from tropical area of the world already. These
areas containing mentioned species ( in the south-east of Caspian Sea) as the continued parts of
Kopet-dagh zone might be considered/categorized in Steppe and semi-Steppe extents of IranTouranian region that located about 1000 km further from the northern boundary of
paleotropical realm. What is/are the scientific reason(s) or justification(s) for the existence of
these species in a higher latitude(38° N)?
Materials and Methods: a few hypotheses were set to find climatic reasons for the research
question. The main hypothesis was set according the fact that “the existence of plants may
indicate some similarities between this area and the tropical area in spite of vicinity of the study
area to the Iran-Touranian region ”. So the five points or climatic stations were selected in each
region; a) the study area, b) Iran-Turanian region and c) the southern geographic belt of Iran as
the northern part of paleotropical realm1. The comparison and the similarity analysis was exerted
through choosing 7 climatic variables for a common 21 years period (1985- 2005): I) Thermal
parameters i.e. The mean annual temperature, The mean difference between the mean
temperature of the hottest and the coldest months, Number of freezing days per year, and II)
Hygric parameters i.e. The mean annual rainfall, The average rainfall in July, The annual average
of the relative humidity and the average of relative humidity in summer season. The 21- year
average of each parameter was calculated for each station. The final main data table/ matrix was
set with 15 rows (points/climatic stations) and 7 columns (climatic parameters). Then similarity
indices calculated between points using Euclidian distance for normalized/iso-scaled data by
Minitab 13.3. The dendrogram were produced by average linkage method. Final conclusion was
1

I called this area as pseudo-tropical in some sentences due to some considerations.

done through a repeated review on relevant and accessible scientific literature in order to use
synchronic analysis for confirmation of reconstructions the diachronic sequences and changes in
climates.
Results and discussions: All stations from Kopet-dagh region grouped in one cluster (82.25 %
similarity). Iran-touranian stations at 67.64% and tree coastal stations of pseudo-tropical region at
62.43 % similarities clustered in distinct groups in spite of their spatial distance from each other.
Two remaining stations that were further a way from the costal line, grouped at 68.76 %
similarity that are located in transition area into Iran-Touranian region. So they clustered as one
branch at 46.54% similarity level. The main point on the dendogram is that clear grouping the
Kopet-dagh stations with the Pseudo-tropical coastal stations even they are so far from each
other. So it should be noticed to justify existence of tropical species in Kopet-dagh area. The
same behavior on hygric

Figure 1- Phytogeographical zones of Iran (Badripour 2010)

Figure 2- Location of Kopetdagh and other selected climatic stations (in Iran-touranian region &
in Southern area)

Figure 3- Dendrogram indicating climatic similarities between selected climatic stations

characteristics like higher humidity in summer and more or less the similar thermal behavior such
as lower fluctuations during the seasons and lower number of freezing days in comparison with
Iran-Turanian region. But what is the diachronic interpretation of this similarity? It seems that
these plant species have remained in the adjacent of Para-Tethys /Caspian Sea due to the
optimum condition for tropical species in the cool periods of glacial times. It also seems that the
species dispersionally are relic and remaining of Paleogene extent of tropical plant communities
that occupied the most area of northern hemisphere. These vegetations were reduced in
Neogene’s and Quaternary periods (2). It recommends that the study should be receiving more
attention for conservation and further research.
The results also indicate that the climatic similarities between the areas are compatible to the
main diachronic reconstructions of the past. Therefore synchronic analysis can assist us to
perceive the reconstructions.

Literature cited
(1)Badripour, Hossein (2010 visited) Country/Pasture/Forage resource Profiles [Iran]
Visited on: http://www.fao.org/ag/agp/agpc/doc/counprof/Iran/iran.htm
(2)Qian, H., Song, J. S., Kerstov, P., Guo, Q., Wu, Z., Shen, X., and Guo, X., 2003. Large-Scale
phytogeographical pattern in east Asia in relation to latitudinal and Climatic gradients. Journal of
Biogeography, 30: 129-141

Theme 3: Ecosystem based adaptation to
climate change and other threads

The Human dimension of climate change and its
effect on the socio-economic system
Batjargal Zamba
The mass movement of people, regional conflicts, devastating famine, collapse of
empires, raise of nations and many other societal catastrophe and shocking events have occurred
during the long history of the humankind due to climate fluctuations. The researchers suggested
that the climate change had significant effects on changes in the position of agriculture–grazing
transitional zones in most parts of the world, particularly, in Asia.
At present Mongolia is facing multiple challenges in relation with
expected climate conditions.

the current and

Human activities are making an increasing contribution to the

destabilization of ecosystems in Mongolia, having associated feedback on

socio-economic

systems.
Climate change studies, conducted in Mongolia so far, particularly, in respect to the
expected climate conditions in the future, were mostly based on the outputs of global climate
models (GCM) resulting in a very important message that the present global warming will in the
long run lead to a shift of climate zones with dominance of arid and desert areas in this country.
The series impact and risk analyses studies have been undertaken

in relation with different

ecosystems and economy sectors, including agriculture with a special focus on the livestock
sector.
However, despite the fact that

the

emission scenarios used by the

IPCC

are

sophisticated and relatively realistic, they missed certain important factors like the impact of
climate on carbon cycle, changes in ozone precursors, long-term changes in solar activity,
unpredictable but possible volcanic eruptions (like, for instance, eruption of Eyjafjallajökull in
April 2010 in Iceland, ash cloud from which spanned big enough area) .

The principal

instruments in climate change studies, such as the current GCMs, did not capture all intrinsic
components in the driving factors, like the full range of aerosol impact and possible imperative
non-linear feedback effects, related to
deforestation etc.), interaction

with

land cover change (due to extensive land
changing

use,

ocean (sea ice coverage, ocean current

alteration due to water density variation), change in cloud patterns (due to increased
evapotranspiration and aerosol population as cloud condensation nuclei) and other associated
factors.
In addition to that, the interpretation of projections was based mostly on the “domino
effect” like linear approach rather than the cascade type transaction covering full range of
economic and environmental aspects of the problem with a clear target on sustainable
livelihood of people.

The leading experts on climate change in Mongolia recognized that the

vulnerability and adaptation assessments of climate change for different natural zones and
rangeland in this country are defined, so far, by judgments of experts rather than the
quantitative estimation and integrated analyses. In this regard the certain outcomes of studies,
particularly those related to future scenarios, can be considered in optional terms but not in
categorical ones.
An extended survey

and comparative examination which have been undertaken

within this study have resulted in certain conclusions. More detailed discussion in this paper
addressed

the

livestock

sector as the most essential way to use natural resources in

Mongolia, which had further lead to the list of emerging challenges for this country, including
development paradigm (natural resource or human capacity based) and dilemma faced in
respect of the pastoralism.
Looking back at the history, an assumption is made that sedentary and nomadic
civilizations were responding to climate change in very different ways, with non identical impacts
on themselves as society and on the environment. Even simple superposition of reconstructed
trends of climate parameters, particularly, the temperature trend at global and regional scale and
Mongolia’s historical timeline could give

an

impression that certain commonly accepted

perceptions about nomadic tribes can be revised. Most scholars, for instance, concluded that
Mongols and their ancestors were migrating with war and attacks at their neighbors due to
the worsening climate conditions (cool and dry phase

of the

regional climate trend).

Nevertheless, a detailed analysis can provide a differing evidence including opposing views.
Sedentary civilization, as a rule, transferred their own risk to the ecosystems ( as an
additional burden) using more and more material and energy resources for shelter, heating,
cooling and other necessities, as well as for producing surplus, in addition to Basic Human
Needs (BHN). It was, to some extent, causing double stress on the ecosystem. Such overloading on
ecosystems had intensified since the Industrial Revolution (18th century) leading to the modern
day’s worldwide ecosystem degradation and global climate destabilization.
Nomadic civilizations, on the contrary, took the risk upon themselves accepting it as one’s
dues. They were able to reduce burden on the given ecosystem by moving to other places with
adequate carrying capacity, in some ways unloading the stress from ecosystems. Nomads were
forced to live relying on limited resources, which in most cases had a negative impact on the
growth of their population. Nomadic lifestyle was created as a way of life for human beings in
the unstable harsh climate conditions

with added stresses

due to prolonged cooling and

dry periods. When severity of climate conditions were exceeding their survival threshold,
this could lead to diminishing capacity of communities to sustain life, resulting in shrinking
of their population. It can be assumed that expansion and migration were possible only when
the climate conditions shifted to its positive phase (more warm periods with increased or

regular rainfalls), supporting the capacity building to expand their area of inhabitation and to
maintain their other capabilities.

Conflicts or clashes with neighbors, in most cases, probably

were occurring for the life style, but not for the life space. In this respect, one can say that the
Chinese Great White Wall served much less purpose in preventing sporadic attacks from the
nomadic tribes of north, but more in preventing themselves from moving to the south due to
worsening weather conditions in their lands. In fact, the wall stands almost like the border line
between the nomadic and settled life styles

preventing mass migration from both sides.

Apparently, this unprecedented endeavor of human beings had benefited those whom the Wall
was intended to stop more. Nomadic tribes, obviously, due to their tiny size of population in
comparison with those who were settled inside the Walls might not have been able to avoid or
withstand the possible radical assimilation during the long period of history, unless the Wall
shielded them from this very possible ill fate. Inferring from historians’ estimations, the total
population of Mongolia within it’s present territory increased no more than 3-4 times during the
800 years of its history since the 13th century. However, the population tripled during the last
80 years since 1920-ies.
In the long history of human society, the ecosystem at the territory of Mongolia has been
controlled by direct impacts of global climate system through its regional patterns. Only in
the second half of the twentieth century Mongolia began to experience certain interference
impact on its ecosystems due to global warming induced climate patterns, regional economic
integration exercises( cooperation arrangement within former COMECON) , and its open door
policy towards the globalizing world (period of transition to market economy). Mongolia have
been increasingly intervening in the natural order and regularity, with a notable change, in the
ecosystem structure, which in the future might aggravate the effect of forcing generated by
the global climate system in a different direction, resulting in negative and positive outcomes,
in terms of benefits for the ecosystem functions and for the society.
Migration, including pastoralism, in modern days, can in fact be classified as one of the
robust forms of human mobility utilized in order to cope with the periodically changing living
environment. Human mobility in a form of migration was the only way for human beings to
survive in the early history of the mankind. At present, migration still serves humans in their
quest for survival (refugee migration due to regional conflicts or ecological reasons such as
prolonged drought, devastating

floods caused by storm surges and other extreme weather

events) and in their desire to improve life (for generation of income, education, etc) and enjoy
life (pleasure tourism). Therefore, migration is considered as a human development factor and
not just as a survival option.
Mongolia has certain advantages compared to others, since it can benefit from its
ecosystem services thanks to the dominance of natural and semi-natural ecosystems in the

country and its people’s unique lifestyle based on human mobility in the form of classical
pastoralism. Traditional pastoralism, enriched by the advancement of modern technology and
knowledge and diversified, involving cropping, ecological tourism, and other income source
related activities in complimentary and environmentally sound manners, can be the best
possible option in the adaptation to climate change strategy in order to minimize stress on
society caused by the global warming.
Traditional way of livestock husbandry or pastoralism in Mongolia can be threatened by
multitude of factors such as global-warming-caused cold waves with heavy snow storms, an
early establishment of long lasting and fixed snow coverage of the territory in winter and etc.
These factors in combination with increased soil moisture deficit, due to possible decrease in
summer rainfalls and intensified evapotranspiration, can prevail as pressures on livestock, with
heat stress no longer being the single stress factor for the animals.
Increased incidents of “white” and “iron” dzud situations in winter seasons will have
serious negative impacts on livestock as an economy sector and on the livelihood of the local
communities with limited options for income sources for life. It might require a change of
infrastructure development concept, which was based, so far, on the past climate background
and norms. Improved concept should cover the full range of transport, telecommunication
and energy supply networks, including

road construction standards, energy grid, with

autonomous back ups based on local and renewable
communications, rehabilitation of air services

energy sources, wireless and satellite

with access to the remote areas.

Adequate

government policy would be needed to penetrate the distant medical and educational systems
in rural areas using the advancements of modern ICT in order to provide equal access for
everyone to a high or at least acceptable standard service.
Traditional way of life in Mongolia associated with pastoralism is considered as the less
harmful and more feasible option in response to climate change, thanks to high adaptive
capacities of communities to the rapid changing living environment. On the other hand, the
concerns are raised in relation with globalization impacts from possible overturned effects of
high tolerance of “nomads” to non native, but more disturbing and life changing “cultural”
elements. Therefore, globalization induced changes in society need to be harmonized with
natural capital and traditional cultural values to help avoid possible “shocks”, in combination
with climate change attributed stresses, that might trigger negative “domino effect” like
consequences on local ecosystems and correspondingly increasing vulnerability in society.
Science based policy is needed in respect to a development paradigm of the country in
order to prevent any collapse level degradation in ecosystems due to interference effect of
human and natural systems, which might lead to a significant pressure on the national economy
and the livelihood of people.

In respect to the methodological approach, there is a need to highlight a pattern
behavior of climate system, mosaic peculiarity of land cover, and a mixed structure of
ecosystem with an aggressive intervention of man managed ecosystems where pastoralism plays
a key role. It is important to update further the results of the past studies by involving new
data and upgrading them in terms of the spatial scale. In the downscaling exercise, there is a need
to shift the focus from macro scale frontal type alteration to meso scale pattern change and
evaluate the after-effect of interaction of the climate and human systems at a local level.
In terms of the adaptation strategy timeframe a high priority has to be given to the near
and midterm incremental changes, adding certain long term and low probability but high impact
changes, such as the continued and increased aridity in some parts of Mongolia, rapid and
deep alteration in moisture supply regime and related adaptation options, and as well as,
possible livelihood alternatives for local communities.
In practical terms, a special focus has to be made on the negative impact events, such
as change in precipitation patterns with the increase of its winter proportion and lesser frequency
but higher intensity rains in summer, leading to aggravated deficit of water for livelihood and
production activities.
In the long term plan, some uncertain or low probability but high impact events should
be kept in the field of vision, i.e., a complete shift of climate zones with intensified rate of
desertification, which result in dramatic social consequences, such as mass displacement of
people within and beyond their national border, including flow of people in both direction as
ecological refugees.
In the near term, scientific research activities need to be aimed at establishing well
coordinated climate and ecosystem monitoring networks, identifying key indicators to track and
analyze major changes, while developing relevant data bases. International cooperation is needed
to identify the “tipping points” in relation with the aerosol impact on regional climate system,
which in some areas could reach a level that may counteract with the warming effect of the
GHG, due to intensified land use change.

In some parts of Mongolia, focus of the study

should be made on the role of the so called black carbon or other albedo effective aerosols
in acceleration of glacier melting and its matching rate with possible above

‘normal”

accumulation of snow in winter season.
Finally, a certain conceptual issues have been broached in respect of the ecosystem
restoration practices, with a focus on the ecosystem service based solutions, particularly, the
“life point” approach. Concluding remarks covered a broad list of recommendations resulted
from the analysis undertaken within this study.

The Restoration of the Curtis Prairie and its Implications for Ecological
Science and Conservation.
Armstrong, Gregory
Universityof Wisconsin Arboretum
1207 Seminole Highway
Madison, WI 53711
USA
Objectives: The University of Wisconsin Arboretum was created in 1934 in the midst of an
almost total loss of the prairies to the plow, the great dust bowl storms of the 1930’s and the
recent completion of an almost total clear cut of 9 million hectares of forest. Agriculture and
Forestry had dramatically changed the lands of Wisconsin within the span of a human life time.
The people involved in giving direction to the new Arboretum decided that they wanted to make
the attempt to restore on farm land; prairies, forests and wetlands of the kind that had inhabited
Wisconsin 90 years earlier. The Curtis Prairie is the first prairie restoration, and John Curtis and
others learned newthings about ecology and about ecological restoration.
Report on the influence the idea of humans attempting to put nature back together after
disturbance has had on ecological conservation, ecological science and thoughts on the human
relationship to nature.
Location/ecosystem: University of Wisconsin Arboretum, Madison, Wisconsin, USA and
elsewhere. Prairie and other ecological communities.
Methods: Restore ecological structure and function on degraded land. Develop and articulate
ideas about ecological restoration, restoration ecology and the human relationship to nature
through publication of a focused periodical, a book, conferences, and the development of a
Society for Ecological Restoration.
Results: Improvements in the science and technolgy of improving the ecological health of biotic
communities. The accumulation of a body of knowledge about how to carry out ecological
restoration. Providing people with the opportunity to live more sustainably with their biological
community.
Conclusions: Prairies and other ecological communities can be restored on degraded land.
Humans can live more sustainably in their environment.

The last Ukrainian steppes face the threat of afforestation
Parnikoza І.Yu., Vasiluk О.V.
National ecological center of Ukraine, Parnikoza@ gmail.com
а/ b 89, Kyiv-25, Ukraine, 01025
Of about 40% of the Ukrainian Steppe zone, nearly 85-90% is tilled as arable lands.
Herein, no more than 3% of steppe areas remain intact so far. The largest areas of steppe
ecosystems survive due to the rugged topography and are represented as the slopes of ravines and
rock bed outcrops that are inarable. Even now the proportion of steppe ecosystems is yet lower
than needed for their sustainable functioning as biodiversity reserves. Their small area inevitably
entails their degradation, area reduction and extinction. Additional danger ensues from the
incredible fragmentation of the steppe ecosystems. In this way, for example, steppe ecosystems
of Luhansk region, which is one of the richest regions for steppe ecosystems, are fragmented into
almost 2000 separate areas; the meadow steppes of Kyiv region are composed of almost 600
fragments, etc. As a result of the fragmentation of such ecosystems, and thus the small area of
each fragment, steppe communities have rather weak renovation potential on the nearby areas.
On the contrary, transformed areas, as well as the true steppe remnants themselves, become
arenas of invasion by adventive species, which causes still more damage to native plant
communities and faunistic complexes. Recently, another threat to steppe existence arose due to
the President’s initiative to expand the area of forested lands. On November 4, 2008, he signed
the Decree # 995/2008 On measures aimed at afforestation and reforestation according to which the
Cabinet of Ministers has to identify reserve, degraded, low production and polluted lands which
are suitable for planting new forests. The area of forested land in Ukraine is planned to be
expanded from 15 to 20%.
Order # 371 by the State Forestry Committee of Ukraine On approval of regional standards for
optimal areas of forested lands on the territory of Ukraine, of December 29, 2008, is a direct response to
the President’s Decree. This order assigns the optimal proportion of forested lands for each
Region (Oblast) of Ukraine. According to this order, the area of forested lands has to be
increased, first of all, in the Steppe Region (southern, central and eastern parts of Ukraine).
The majority of reserve lands in the Steppe Zone which are planned to be afforested
consist of gullies and sloping riverbanks which are hotspots of steppe biodiversity and they
shelter a great number of rare species of plants and animals. 159 animal species out of 543 listed
in the Ukrainian Red List (29%) are recognized as species dependent on the conservation of
steppe ecosystems; of these, 54 were included in the Ukrainian Red List in 2009. In regard to the
conservation status, with its categories having been updated in the newedition the Ukrainian Red

List, we have the following distribution of steppe species: endangered – 33; vulnerable – 46; rare
– 67; unassessed – 7; insufficiently known – 5; extinct from nature – 1. Part of the steppe species
is local and endemic. In this way, there are 25 such species in AR Crimea, 1 in Donetsk region, 2
in Luhansk region, 1 in Kharkiv region, and 4 in Kherson region.
Of the species from the Ukrainian Red List, steppe biotopes alone (including granite and
chalk outcrops and rocky slopes) host 276 plant species out of 826 (33.4%) plant species listed in
the Ukrainian Red List; of these, 87 were included in the Red List in 2009 (Ministry of
Environment Act of June 17, 2009, # 312). The steppe rarities include: endangered – 53;
vulnerable – 99;

rare – 55; unassesed – 42; insufficiently known – 22; extinct from nature –

4. Part of the steppe species is local and endemic. There are 9 such species in Donetsk region, 1
in Zaporizhzhya region, 1 in Ivano-Frankivsk region, 59 in AR Crimea, 8 in Luhansk region, 4 in
Mykolaiv region, 8 in Odesa region, 1 in Kharkiv region, 3 in Kherson region, and 1 in
Khmelnytskyi region.
According to the list of rare plant communities included in the Green List (which is a
legal conservation list for rare plant communities), near 30 of the preserved plant communities
are typical steppe communities.
Understanding the imminent danger Ukrainian steppe ecosystems are in and backed by
the initiative of all-Ukrainian public organization “National Ecological Center of Ukraine”
(NECU) and other Ukrainian ecological organizations, such as Kyiv Ecological and Cultural
Center, Nature Conservation Squad “Green Future”, Friends of Nature Fellowship of Tokmak
City, as well as by the active involvement of scientists from Luhansk and Kherson National
universities and a number of regional landscape parks, we have created the public union “Save
Ukrainian steppes!”. As the group’s affairs went on, a number of scientists, public activists and
mere sympathetic people joined the group. Up to date, the group consists of 64 group and
individual participants. The group coordinates its activities by means of Internet mailing lists and
has press releases available on the website http://pryroda.in.ua/step/, where there is company
news, information on valuable steppe areas, as well as a rich library of references on Ukrainian
and world’s steppe research. So far, the site has been available in Ukrainian and Russian; work is
underway to create an English version. The main task of the group, as well as the reason for its
creation, is to protect steppes from afforestation. Making an inventory of steppe areas in Ukraine
has started. Namely, the making of an inventory of steppe areas within Kyiv region (which is
located in the forest-steppe zone) has been completed, and those for other regions of the steppe
zone are underway. For example we have so far completed the making of an inventory of steppe
region in a highly valuable (from the steppe conservation standpoint) Kerch Peninsula in Crimea.
Group members pay much attention to the creation of nature protection territories where we
observe miraculous survival of large patches of steppe, as is the case with the projected national

park “Muravski Shlyakh” (Zaporizhzhya region), or the territory of former army training
grounds, as is the case with the regional landscape park located on the territory of former
Tarutino shooting ground (Odesa region). Work is being done on area expansion and adequate
zoning, as well as the project of organization of the territory of the regional landscape park
“Karalarskyi” which includes 6806 ha of steppe grounds in Pryazovya. It seems necessary to
create a national park based on this regional landscape park and adjoin the territories of the
whole complex Karalara-Osoviny steppes with the total area of 11,000 ha. Similar measures
should be applied to a number of new national parks that were created during 2009-2010 in
Ukraine. Meanwhile, the community is actively struggling to protect the newly created parks
against the endeavours of local authorities to liquidate the areas trying to make benefit of the
changes in national governing authorities.
In the meantime, no matter what, afforestation remains the main threat to steppe
ecosystems in Ukraine. Therefore, the public movement 'Save Ukrainian steppe!' states that the
Decree # 371 should be cancelled. The afforestation of any specific site is to be considered only
after the territory’s ability to sustain steppe biota is examined. Implementation of this task,
meanwhile, is highly dependent not only on the efforts by the ukrainian nature conservation
community, but on the support by the world’s community as well which is definitely not
indifferent to the fate of these last pieces of wild Europe.

EARTH PARTNERSHIP: Schoolyard Ecological Restoration Builds
Community Awareness and Promotes Sustainable Practices
Bauer-Armstrong, Cheryl
Universityof Wisconsin-Madison Arboretum
1207 Seminole HighwayMadison, WI 53711
USA
Objectives:
Education, beginning in the schools, is fundamental for promoting society’s
understanding to make informed choices related to climate change issues and sustainable
practices. (International Alliance of Leading Education Institutes, 2009) Concerns about students'
and the general public's ecological literacy have heightened over the past few decades, especially
as public participation in natural resource management issues has increased and the scientific
complexity of issues like climate change has magnified (Balgopal & Wallace, 2009; Coyle, K.
2005, 2009;

Magthorn & Hellden, 2007; McBeth, B. et.al., 2008). Ecological restoration

addresses ecological literacy. School site restoration provides a powerful context for students to
engage in doing science relevant to their everyday lives. Earth Partnership for Schools inspires
students as they learn while participating in activities in all subject areas that relate to their local
environment, thus encouraging them to develop attitudes, knowledge, and skills necessary to
become environmentally literate citizens. EPS activities foster a student’s ability to learn about
and relate to the natural environment in many ways and develop a sense of place in the world.
Earth Partnership for Schools (EPS) was created in 1991 at the University of Wisconsin
Arboretum in Madison in order to enhance environmental literacy of school children through
restoring native habitat on schoolyards and nearby areas. EPS grew from the Arboretum’s
mission to enhance people’s relationship with the land and from the realization that something
more than a field trip was needed to help students form a lasting bond with the natural world.
The land ethic, the idea that we should consider soil, plants, and animals as part of the
community to which we belong, was proposed in A Sand County Almanac by Aldo Leopold
(1949), co-founder and first director of the Arboretum. EPS nurtures this idea in children and
forges beneficial links among students, their families, schools, and communities as they
reintroduce native plants and animals on school grounds.
Earth Partnership for Schools (EPS) increases the capacity of teachers, students, community
educators, resource professionals and citizens to restore native habitat on school grounds and
nearby natural areas through a 10-step Restoration Education Process. By focusing on

schoolyards, neighborhoods, and local watersheds, environmental literacy is brought down to a
scale to which students, teachers and community members can relate.
Location/ecosystem:
EPS is at work in a variety of ecosystems and in both formal and non-formal settings,
urban and rural. The Earth Partnership curriculum was originally written for restoring prairies. It
is appropriate in a variety of ecosystems including steppes, and has been tested in prairie
grasslands, savannas, woodlands and wetlands of the Eastern and Midwestern U.S. states,
chaparral shrublands of California, and tropical forests of Puerto Rico. The plant and animal
species and natural history change, but the basic process remains the same: creating learning
environments with native species close to or on the school grounds that promotes an
appreciation for the local flora and fauna.
Methods:
Earth Partnership for Schools (EPS) is a teacher professional development program
enhancing teaching and student learning through restoring native ecosystems on school grounds.
A team of teachers and community members from each participating school is trained during
professional development institutes. During the institutes, participants experience the
multidisciplinary curriculum, which has more than 100 activities that span the restoration process,
from learning the cultural and natural history of the site, discovering the unique characteristics of
the native flora and fauna, studying the existing conditions of soil and vegetation, to ways to
design, implement, and manage a native restoration. Participants are encouraged to explore at
each step of the way—learning how questions lead to experiments as they build their own
knowledge and gain confidence.
The national EPS/RESTORE (Restoration–Education, Science Training & Outreach for
Regional Educators) trains formal and non-formal educators in the content and process of
experiential, restoration-based education approaches to offer EPS trainings in new regions and
enhance the ability of conservation professionals, regional environmental educators and
kindergarten to twelfth grade teachers, students, and parents to partner with each other.
Results:
Program evaluation indicates that the EPS model is highly successful in: 1) generating
enthusiasm and acceptance in the school and community; 2) developing school-wide coalitions
for ecosystem restoration; 3) getting children and adults meaningfully involved in restoration and
scientific processes; and 4) addressing needs and abilities of children with different learning styles.
EPS staff demonstrate and share experiential techniques for teaching science and core subjects,

grounding the lessons in the context of habitat restoration, academic standards and watershed
awareness. EPS teachers encourage students to practice mental and physical skills that prepare
them for the real world of work and citizenship—critical thinking, communication, collaboration,
persistence, and flexibility.
Our RESTORE program has trained teams to bring EPS to 17 states in the United States
and Puerto Rico, and we’re still growing. In the last nineteen years, EPS has been implemented
in more than 400 schools, by 1600 teachers, and 160,000 students.
A new generation of land stewards, restorationists, and ecologically literate citizens are
now becoming adults. For example, Hans Hilbert as a youth was involved in EPS, became
president of his high school ecology club and member of a local land conservancy, graduated
with a degree in natural resource management and land use planning. At age 25 he has twice been
elected to the City Council making policy decisions. This gives hope for the future of ecological
restoration. As a nine-year-old boy explained, “The habitat in the world is getting less and less; by
planting one tiny seed we can help the world.” A teacher notes EPS’s greatest impact: “Kids
need to feel important, to feel that they make a difference in this world. This program provides
ways to give kids a sense of purpose and build competency.”
Conclusion:
Aldo Leopold wrote, “When we see the land as a community to which we belong, we may begin
to use it with love and respect.”(1949) This is our hope, that through efforts on schoolyards and
in communities throughout the world, this love and respect will nurture a growing partnership
with the Earth.

Econet Implementation and Conservation of Steppes in Kazakhstan
Prof. dr. Tatyana Bragina
Science-Research Centre of KGPI
110000, Kostanay, Taran str., 118, Republic of Kazakhstan
Objectives: the review of ecosystem approach for ecological network (ECONET)
implementation in Kazakhstan, conservation of steppes through the landscape restoration and
promotion of sustainable development; assessment of current status and trends of changes in
Kazakhstan's steppe ecosystems on the examples of desert-steppe ecotone.
Location/ecosystem: steppe zone and steppe ecosystems of Kazakhstan. The Kazakhstan’s
steppe is the world’s largest dry steppe region approximately along 48° to 50°N. Its boundaries
coincide with a center of high atmospheric pressure, summers are hot and dry, and winters are
cold. Precipitation is 250 to 300 mm a year, most of it in the spring and summer. Turf graminoids
dominate these formations, primarily species in the genus Stipa. Co-dominants include genus
Festuca, Koeleria, Helictotrichon. Vegetation varies considerably from north to south due to change in
hydrothermal conditions. In this regard, it is divided into 2 zones, forest-steppe and steppe,
followed by their division into subzones. Typical soils are chernozem (black soil) and chestnut
(brown) soils. Steppes took about 37.5 % - 42.4% of the territory of the Kazakhstan. It covers
the northern part of the Caspian lowlands, and Torgay Ural piedmont plateau, Urals, West
Siberian Plain, the Central Kazakhstan hills (Sary-Arka). Due to the great length from north to
south about 2000 km and the associated changes in climatic parameters steppe zone is divided
into five subzones. The length of the steppe zone from west to east is significant and is 60007000 km. Within this territory there are a variety of terrain, their constituent species and the
recruitment of soil regions. Therefore, according to draft a global botanical and geographical
regionalization of Eurasian territory of Kazakhstan, located in the major phyto-geographical
Eurasian steppe, in the Black Sea-Kazakhstan sub region is divided into three provinces
(Rachkovskaya, 2006): the plains of the West-Siberian forest-steppe, Zavolzhskaya-Kazakhstan
steppe (with 5 sub-provinces) and the mountainous Altai (with three sub-provinces). In the
mountains steppes occur both in lowand medium and high mountains.
Methods: historical analysis, GAP-analyses, decoding of satellite images, field researches and
comparative analyses.

Results: Due to its huge area (a total 2,724,900 km2) and rapid economical growth, Kazakhstan
needs a good conservation policy and management of ecosystems. Kazakhstan encompasses a
large number of various ecosystems and habitats of different species. Some of them are unique in
the world and, such as many types of steppe communities, common only in the territory of
Kazakhstan, as everywhere, and locally. Before plowing, the steppe was used for nomadic
pasturing. During the period of massive plowing of virgin lands in 50 – 60 years of the last
century the broad natural regions have been converted to cropland by large-scale land
reclamation, e.g. the northern variants of virgin steppes of Kazakhstan have been plowed for 80 90%, moderately dry steppes - by 50-70%. At present time the agricultural lands as a percentage
of total area of land currently are: in Aktyubinsk Province of 89,7% (including arable land 7,2%),
Karaganda Province - 93,2 (16,4%), in Kostanai Province – 92,6 (36,8%), Pavlodar Province 90,9 (28,7%), Northern- Kazakhstan Province - 82,5 (56,7%), Akmola Province - 91,9 (41,8%).
Plowing also caused changes of hydro geological conditions through a lowering of groundwater
level, drying and shoaling of the steppe lakes, and soil erosion, which has intensified under the
influence of climate change. On the remaining steppe areas the extensive grazing has developed,
and the traditional nomadic rotational grazing case was lost, which led to an overload of pastures
in some areas and under-utilization of rangeland resources in the other. Overgrazing in some
areas of the steppe (e.g. near settlements), has had a negative effect, where cattle numbers have
exceeded the pasture loads of the limited grasslands areas, and round grazing has caused the rapid
degradation of vegetation cover. After the collapse of the Soviet Union, human pressure on the
grasslands repeatedly declined. This was due to the liquidation of state farms, the reduction of
arable land and livestock, migration of people to the city. With the restoration of the economy
ex-arable land have been restored, but the southern steppes little used, including for grazing. In
the absence of wild ungulates and cattle grazing grasslands are degraded. Another problem is the
vast annual fires in large spaces of the steppes. Fire acts negatively on the prairie grasses decreases their productivity, there is a rapid aging of individuals. Shrubs are burnt almost
completely. Large area constantly burnable steppes also degraded. From an economic point of
view, the pyrogenic factor is a powerful stimulant beginning. Apart from the purely mechanical
cleaning rags from the soil surface and litter after fire is observed enrichment of soil mineral
elements and increase the availability of green phytomass as a result of rejuvenation populations
is revealed.

However, wind and water erosion in the steppe areas burned vast areas of

Kazakhstan reduces the potential positive effect of fire.
Analysis of biodiversity and territorial ecosystem protection in Kazakhstan, carried out within the
framework of GEF/UNEP/WWF "ECONET - Central Asia" project (2003 -2006), showed a
weak protection of steppe and steppe ecosystem biodiversity (protected steppe land is 2,5 % of
the area of steppe zone of the country), and the lack of programs for the conservation of valuable

biodiversity on agricultural lands. Montane moderately droughty steppes and shrub steppes, premountain droughty steppes, montane droughty steppes ecozones are not covered by protected
areas at all. Desertificated steppes, which occupy about 10 -% of the territory of Kazakhstan,
represented in protected areas is only 0,5%, dry steppes (5,6 % of Kazakhstan) in PA – 1,2 %,
droughty steppes (4,0% of Kaz.) in PA – 1,5% etc. The diversity of ecosystems of the steppe
zone varies from 11 types of ecosystems in the sub-zone is moderately dry steppes to 66 in the
desert steppes (Econet project). The existing network of protected areas includes only two
zapovedniks (Kourgaldzhinsky and Naurzumsky, both are in the World Heritage site “Saryarka Steppe and Lakes of Northern Kazakhstan” since 2008 year, and is the only natural world
heritage site in Kazakhstan). Four national parks (Bayanaul, Burabay, Kokshetau, Kakaralinsk),
two nature reserves (Semeu-Ormany and Ertis-Ormany), and some zakazniks and natural
monuments consist mainly intrazonal forest ecosystems. Overgrazing and the development of
agricultural infrastructure have led to the fragmentation of remaining habitats and their
degradation. Long-term overexploitation and destruction of steppe ecosystems, as well as direct
human persecution led to significant losses in the animal world of the steppe. From the steppes
of native species of birds of 9 species were in the IUCN Red List, all gone wild horses vast areas
of Kazakhstan, on the verge of extinction has been a wild saiga antelope. Combination of factors
led to the degradation of vegetation of the steppe. As part of the “ECONET - Central Asia”
project was proposed by a number of PA with different status in the steppe and semi-desert areas
of Kazakhstan. Over the past two years had been organized some new steppe PAs such as
Zharsor-Urkashsky zakaznik in Kostanay Province (29334 ha), expand the territory
Korgalzhinskyi reserve in Akmola Province (on 284208 ha), Karkaraliskiy national park in
Karaganda Province (on 21797 ha), Bayanaul national park in Pavlodar Province (on 17764,8 ha),
planned to create a steppe reserves in Aktobe Province, zakazniks in Kostanay Province, and
some others. Because of a small population density, big areas in dry steppes of Kazakhstan are
still in their natural state. In the southern part of Kostanai Province (South Turgay physiographic
province), the author initiated the creation of a vast nature reserve "Altyn Dala” with area of
about 0,5 million hectares (489 774 ha of which 51 200 ha already protected as a zakaznik) and
coordinated the preparation of the concept of the “Altyn Dala Conservation Initiative (ADCI)”
in 2006-2008 years. Implementation of these plans will create a good basis for long-term studies
and observations on the changes steppe ecosystem under the influence of various factors.
Climate change could affect to the steppe ecosystems. One of the climate scenarios developed for
Kazakhstan is expected that grassland productivity will increase in the early vegetation period, but
in the second part of the growth period a lower precipitation will negatively affect, and vegetation
productivity may decrease anywhere from 30-90%. General trends of changes in the steppe zone
are indicative, however, objective indicators of climate change among the objects of nature are

identified with difficulty. In the desert-steppe ecotone we could evaluate some trends influenced
by various, including climatic factors. Dry steppe, being essentially a bridge between the desert
and desert steppe areas and these are less resistant to the destabilizing effects than evolutionarily
adapted ecosystems. In this regard, the impact of climate changes, desertification and other
factors in these conditions is most pronounced. The habitat changes of some species, closely
related to soil and vegetation conditions, were analyzed in the Northern-Turgai physiographic
province. So, far to the north have moved in recent decades after the virgin lands such desert
species as the souslik Spermatophylus fulvus; the spider “black widow” Latrodectus lugubris became
common in the dry steppes of Kazakhstan since the end of the twentieth century; at present time
the constant components in the zonal steppes are such species of beetles as Cicindela atrata,
Carabus bessarabicus, Pterostichus serviceus, Pterostichus crenuliger, Harpalus akinini, Harpalus anxius,
Taphoxenus gigas, at end of 50-60-ies, by K.V. Arnoldi (1969) indicated for desert steppes and
southern habitats. At the zonal level differences for the desert steppes on light chestnut soils, and
the more southern groups of chestnut soils Platyope leucogramma and Anatolica abbreviata were
identified, which widely present on a dark chestnut sandy soils. In general, now the dry steppe
region is widely represented by group of species of desert-steppe complexes (e.g. Cicindela atrata,
C.besseri, C.elegans, Carabus bessarabicus, Amara ambulans, A.saginayta, Harpalus akinini, H.salinus,
H.splendens, Micrideres brachipus, Cymindis lineata, C.picta, Brachinus costatulus and others) and deserts
(Gonocephalum pusillum, Oodescelis polita, Scythis macrocephala etc.). With an increase in drought
conditions develop two opposing processes - radiation desert species and, coupled with the
increasing fragmentation of habitats, localization mesophytic complexes. With increasing aridity
of habitats increases the amplitude of seasonal fluctuations in abundance of soil invertebrate
communities and reduces compensatory role of community structure under the action of stress
factors. Indicators of desertification may be the invasion of southern species not typical for these
habitats and the expansion of their range. Some researchers note that, in the dumps of industrial
enterprises in the steppe zone in the first place there are the southern desert plant species, not
native species of plants, which indicates the competitive advantage of southern species in the
modern world. This indirectly indicates a change in climatic conditions more favorable for
southern species of flora and fauna in the steppe zone. In the anthropogenic landscapes of steppe
zone some processes are expressed in the formation of simplified and impoverished communities
of soil invertebrates’ ruderal pioneer-type, while anthropogenic landscapes are secondary centers
of population of desert and ruderal elements. For a more detailed study of the processes requires
additional research in the desert-steppe ecotone based on the created steppe ecological network.
Conclusions: In general, in Kazakhstan there are still territories, representing a tremendous
value for the steppe biome of the planet. The virgin steppe vegetation is preserved in the hills,
low hills of Central Kazakhstan, on light soils of Turgai region, and almost completely across the

sub-zone desert steppes. The priorities for the conservation of steppe ecosystems of Kazakhstan
are the identification, investigation and preservation of the remaining parts of northern steppes
and
preservation in its original form the areas of unique desert steppes of Kazakhstan, remaining only
in the southern regions of the steppe zone, with their amazing world of plants and animals. A
rational organization of territory, ensuring their ecological stability, as well as the conservation of
biological diversity needs to preserve the richness, diversity and productivity of the steppe
vegetation, necessity of development of the steppe ecological network and its effective
management for conservation and restoration of biological and landscape diversity of the steppe,
and steppe ecosystem monitoring changes under the influence of various factors (climate change
and related factors - the drying up of soils, loss of productivity, the introduction of desert species,
etc.), primarily on the ribbon of desert-steppe ecotone.

The Saiga Antelope - karma of the Eurasian Steppes
Neronov Valery., Lushchekina Anna
The A. N. SevertsovInstitute of Ecologyand Evolution, Russian Academyof Sciences
33 Leninskyprospect, Moscow, 117312 Russia, E-mail: rusmabcom@ gmail.com
The concept of "karma" is one of the central in the Buddhist theory that underlies the
understanding of cause-effect relationships, covering all living beings. At that, karma can has
both good and bad consequences. In a narrow sense it is assessing the impact of the acts
committed on nature for the present and future existence of a particular organism. In our
opinion, the knowledge of karma is very important for the welfare of steppe ecosystem, the Saiga
Antelope as one of the typical inhabitants of these ecosystems and well-being of people
inhabiting the steppes of Eurasia. In our report, we will highlight the contemporary issues of
relationships of man with the Saiga Antelope, without which it is impossible to guarantee the
future prosperity of this unique species of ungulates - one of the most ancient representatives of
the so-called mammoth fauna.
At the present time all range states of one of the most widely distributed subspecies of the Saiga
Antelope - Saiga tatarica tatarica (Kazakhstan, Uzbekistan, Turkmenistan and the Russian
Federation) agreed upon to combine their efforts and signed the Memorandum of Understanding
on its Conservation, Restoration and Sustainable Use (MoU). Accordingly, we have now a new
stage in studying the ecology of the saiga to justify the measures for its conservation and rational
management of its various populations. Besides these four states Mongolia, where another
subspecies of saiga (Saiga tatarica mongolica) is distributed, has signed the MoU as a Cooperating
Organization, together with Fauna and Flora International, the Frankfurt Zoological Society, the
International Council for Game and Wildlife Conservation (CIC), the IUCN Species Survival
Commission, the Wildlife Conservation Society and WWF International. An important
contribution to the knowledge of all the problems encountered in implementing the MOU, was
made on a special section on international cooperation for the conservation of saiga within the
XXIX International congress of game biologists (IUGB), which was held in Moscow in August
2009. At the section there was presented a series of reports, which examined various aspects of
saiga ecology and measures for its protection in the modern, quite difficult conditions caused by
global climate change and socio-economic reforms in all countries of the saiga range. We firmly
believe that the discussion of the saiga problems at this conference will also facilitate the
expeditious implementation of the Action Plan, which is an important part of the MoU. Let us
briefly consider what kind of situation with saiga we have now. The main attention, naturally, will

be given to issues specific to the North-West Pre-Caspian, where many studies were carried out
with our direct participation.
In the Quaternary Period, when in the Northern Hemisphere, there was a broad belt of arid
tundra-steppe communities, the Saiga Antelope occupied an area far more extensive than its
historical or present range. The animal’s bones have been found in Ice Age deposits scattered
from the British Isles to Alaska and the Northwest Territories of Canada, all the way to the New
Siberian Islands in the north and the Caucasus region in the south. Even some centuries ago
according to historic chronicles the saiga number has been enormous and their herds covered
completely the whole “steppe” in Ciscaucasian region, the lower stream of Volga river, VolgaUral interfluves and many areas in Central Asia. Starting from the middle of the XIX century,
when saiga horns became the important export item to China, saiga numbers begun rapidly
decrease. Only one example will show a scale of this trade: the custom office in Kjakhta in
Transbaikalia recorded exports of 3.95 million pairs of horns during 1852-1882, and Kjakhta was
not alone in this trade with the Oriental markets. In result of such massive harvesting the saiga
were almost completely extirpated from their entire range by the 1920s, after which thanks to the
complete ban of hunting and other measures taken by the Soviet Government they increased to
peak numbers in 1950s. If we draw attention to a time of the former Soviet Union the saiga
populations have been used also very intensively: between 1951 and 1990 over 7.5 million saiga
were harvested, which produced 120 000 tones of meat and upwards of 100 million rubles for
hides and horns.
The international awareness of a critical situation with saiga led to the listing of this species in
Appendix II of CITES in 1995 and as a critically endangered species in the IUCN Red List in
2002. Based on these decisions the Russian Federation initiated convening the International
workshop on saiga conservation (Elista, May 2002) at which the first drafts of the MoU and
Action Plan with help of many prominent experts from all range states and representatives of
international organizations were prepared. As a follow-up of this Workshop the critical situation
with saiga was reflected in 2004 in resolutions adopted by CITES COP-13 and IUCN WCC held
in Bangkok. After tireless efforts of CMS/CITES these drafts of MoU and Action Plan were
agreed with all parties concerned and in 2006 they became operational. The remarkable input into
conservation and sustainable use of saiga was made by such recently established nongovernmental organization as the “Saiga Conservation Alliance” (please see http://www.saigaconservation.com/home.html). The Bulletin “Saiga News” published by this Alliance translated
into six languages became the main source of information on present status of saiga in all range
states. In Eurasia as results of human activities currently we have several isolated from each
other populations of saiga. For S. t. tatarica they are following: in North-West Pre-Caspian, Ural,

Ustiurt and Betpakdala; and for S. t. mongolica – two small populations inhabiting Mankhan and
Shargyn Gobi areas. Available data showed that a dramatic decline in livestock numbers
beginning from 1992 at the territory of the former Soviet Union has certainly increased the
interest in saiga as a source of meat. There was also a rise of illegal trade in saiga's horns observed
in the last years of the Soviet Union’s existence, when the state monopoly on international trade
was dissolved and the customs regulations became lax, stimulating a massive illegal hunt for saiga
horns. In result the proportion of adult males in saiga population has been steadily declining
which is in its turn undermined the natural process of reproduction. These processes now are
typical for all saiga populations in Eurasia and since a population in the North-West Pre-Caspian
recently was studied rather comprehensively we would like to show what kind of problems
should be solved to avoid the extinction of this distinct population and surely some of these
problems could be approached similarly in the other range states.
According to estimations by some experts the North-West Pre-Caspian population which had in
the end of 50-s of XX century about 800 thousand individuals currently makes all from 15 up to
19 thousand individuals. During the last winter because of harsh weather conditions this
population has declined even more (up to 8-10 thousand?), but the exact data due to lack of
common counts, unfortunately, unknown. Analysis of long-time data of meteorological stations,
located in the area of saiga habitation, has shown that in the previous years such deviations from
the average annual level of temperature and rainfall were not observed. This suggests that there
was no direct effect of climatic factors in the past on the state of this population, relatively well
adapted to extreme environmental conditions. In connection with the recent reports on mass
saiga die-off (up to 12 thousand individuals) in Western Kazakhstan (Ural population) it is
necessary to examine the effects of climatic conditions on the development of an epizootic and
on changes of the biogeochemical composition and quality of forage in pastures used by the saiga
and domestic animals. It confirms by results of the study of dzeren mass die-off in the 80-ies of
last century in the steppes of Eastern Mongolia. It is quite possible that in the course of further
studies some dependence of the activity of pathogens (eg, intestinal pasteurellosis) from climatic
and feeding conditions will be shown.
The curve of dynamics of numbers of the North-West Pre-Caspian population has two large
waves and their position could be explained, from our point of view, by impact of over
harvesting in combination with pressure from livestock, intensive development of irrigation and
predators. Starting from 1999 in spite of some increasing in proportion of adult males this
population is more or less stable but numbers is still at the very low level. Two assessments (by
experts and by local people) of main causes of the recent saiga decline in the North-West PreCaspian region have been made and in both the highest level (51-41%) was given to poaching.

There are many publications in local mass-media about poaching and how poachers well
equipped in comparison with state inspectors, when their number was diminished in recent years
due to continuing reforms of wildlife conservation systems. So, for saving saiga some radical
measures against poachers (and not only by law enforcement) should be undertaken. Keeping in
mind that huge areas of pastures for saiga and livestock have been lost as a result of unwise
decisions covering agriculture development a special program on sustainable dryland
management should be elaborated and introduced. Besides the proposed by experts and by local
people improvement of ranger service and restoration of pastures some measures should be
taken for expansion of protected areas. It is really very necessary since in last years the saiga
during the rut and lambing periods of their life prefer to stay in protected areas. Some more
attention should be given to captivity breeding of saiga not only for establishment of the reserve
gene-pool of the species but for producing its valuable products. As it was shown in different
breeding centers (Askania-Nova, Ukraine; Yashkulskiy, the Republic of Kalmykia; two more - in
Rostov and Astrakhan regions) the technologies for captivity breeding are already well developed
and could be recommended for usage by local farmers.
Our experience shows: the restoration and conservation of the Saiga Antelope is impossible
without the active involvement of local people. Also it is necessary to have a practical support of
decision makers; importance of saiga in natural ecosystems should be known among different
strata of society (from kids to elder people) and it will be useful to apply the ecosystem approach
recommended by Convention on Biological Diversity. Each country within saiga range should
elaborate and approve the national strategies and action plans to ensure sustainable future of the
Saiga Antelope. The educational programs for sustainable development and proper land-use
management are necessary and they should show how the local people can benefit in future from
a viable saiga population. Some more community-based projects on sustainable use of saiga
resources will be necessary to organize in different parts of the saiga range. For successful
implementing of strategies and action plans two more prerequisites should be taken into
attention: 1/ development of the central marketing system for sale of products obtained from
saiga, including animals from breeding centers; 2/ besides the control of contraband sales,
control of wolves and foxes in areas where they are important predators on saiga should be
organized without any delay with the proper state support. The above recommendations are not
new but without their proper implementing it will be impossible, as last years show, to guarantee
the recovery and future sustainable use of the Saiga Antelope.
The study was made in the frame of project II.10 within the program of fundamental researches
of the Department of Biological Sciences, RAS “Biological resources of Russia: assessment of the
present state and fundamental bases of monitoring”.
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Objectives:
In this presentation we want to give a description of the biodiversity of the steppe areas in
Aragon, Spain, and their conservation status, and give a description of a newproposed
conservation and investigation project. The objective of this project is to investigate the effect of
abandonment of grazing on the biodiversity of the steppe ecosystem, and apply the Ecosystem
Approach for the conservation of biodiversity. More specifically, it is aimed at determining the
role of pastoralism in the maintenance of habitats of endangered steppe birds and plants, and
investigating the social economic conditions of extensive livestock breeding. Within the context
of climate change, with an expected prolongation of droughts, increased temperatures and more
frequent steppe fires, the application of sheep grazing can be used for prevention. The general
goal of the project is to promote the conservation of the steppes in Aragon, and to improve the
livelihoods of herdsmen who are dependent on these ecosystems and the other way round.
Location/ecosystem:
The project is proposed to be carried out on a site in the ´Muelas del Jiloca´, a Special Protection
Area (SPA, Birds Directive EEC/79/409) and Special Area of Conservation (SAC, Habitats
Directive EEC/92/43) in the state of Aragon, Spain, in a semi-arid steppe on calcareous and
gypsum soils (Braun-Blanquet 1987). The vegetation consists mainly of Mediterranean shrub
steppes, and on sites with gypsum soils the vegetation consists of gypsum steppe Gypsophiletalia
(1520); a priority habitat type in the Habitats Directive (92/43/EEC). In the area live a
community of steppe birds like Alauda arvensis, Chersophilus duponti, Sylvia conspicillata, Tetrax tetrax,
Oenanthe hispanica, Calandrella brachydactyla, Melanocorypha calandra, some of them are highly
endangered.
On these steppes there is a long history of extensive grazing by sheep, which maintains a rather
open vegetation with many typical plants and birds. In recent years however, this system has
changed dramatically due to the abandonment of grazing. It is expected that within the next

decades this will lead to a denser and higher vegetation and a loss of habitats of protected plants
and steppe birds.
Because of the bad socio-economic situation of the extensive livestock breeding, there has been a
reduction of almost 50% in the number of herdsmen in Aragon during the last decade. At this
moment there live about 4000 herdsmen in Aragon, but it is expected that without drastic actions
and incentives, this negative trend will continue and extensive livestock breeding will disappear in
the nearby future.
Methods:
The following experiment, measurements and interviews will be performed: 1) an experiment
with a fire treatment and cutting treatment, to investigate the effects of the treatments on the
rejuvenation of the steppe vegetation. Measurements will be performed on plant species
frequencies, canopy height, vegetation cover, aboveground biomass, life:dead ratio of shoots, N
content of shoots, and forage quality; 2) a distribution map will be created of the steppe
vegetation in the study area, together with a time series of maps that shows the changes in area.
Census of steppe birds will be executed yearly. GIS tools will be used to quantify habitat loss and
fragmentation of plant and birds species; 3) interviews with shepherds about grazing density and
grazing patterns in the area and interviews about the socio economic situation of the herdsmen
will be performed.
Results:
The results of the experiment, measurements and interviews will be applied for the development
of restoration methods, a monitoring programme, and contracts for environmental services by
herdsman. This will finally result in guidelines for conservation management, and a diversification
of income for the herdsman.
Conclusions:
It is urgently needed that actions are taken to prevent a further degradation of the steppes and a
total abandonment of extensive livestock breeding in Aragon, Spain.

Results of long term study on relationship between climate and phytomass
of main pasture vegetation of steppe ecosystem in Eastern Mongolia
Luvsandorj JARGALSAIKHAN
Institute of BotanyMongolian Academyof Sciences,
Ulaanbaatar-210351
l_jaga_cj@ mail.ru
Objectives: The long term observations on dynamics of aboveground biomass in three
types of community (Filifolium sibiricum, Elymus chinensis, Stipa grandis).
Location: Eastern steppe permanent study site of JRMCBE is located on territory of
Tumentsogt sum of Suhbaatar aimag within between 47015' - 47038' northern latitude and 112002'
- 112043' eastern longitude.
Methods: The research on aboveground biomass dynamics were conducted in Filifolium
sibiricum and Elymus chinensis community in 1982-1997 but in 1982-2009 on Stipa grandis. The
accounts elevated phytomass conducted on platform by size 1 m2 in 3-5 multiple repeating
annually in spring-summer-autumn period (the May-September) in each 10 days month. The
plants cut at a ground surfaces level as separately species by species.
Meteorological data from the stations in Tumentsogt during 1982-2009 were used. Annual
meteorological data given us were processed, generalized and analysed.
The finding data processed by means of standard statistical methods.
Results: During long-term study years, 38.5% was drought or droughty,
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Filifolium community is shown in figure 1.

Eastern steppe of Mongolia.
General perennial track record of the
seasonal shaping alive elevated phytomass in

Figure 1. The graph on decade accumulation green phytomass in Filifolium sibiricum community
for period vegetation.
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General perennial track record of the
seasonal shaping alive elevated phytomass in
Elymus community is shown in figure 2.

Figure 2. The graph on decade accumulation green phytomass in Elymus chinensis community for
period vegetation.
Maximum importance's elevated alive phytomass existed within from 8.3 (1986) before
28,4 c/ha (1985), under average 14,7 c/ha. General trend perennial green phytomass is written on
polynomal equations (R2=0.92).
General perennial track record of the seasonal shaping alive elevated phytomass in Stipa
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Figure 3. The graph on decade accumulation
green phytomass in Stipa grandis community for
period vegetation.
Maximum importance's elevated alive
phytomass existed within from 4.7 (2007) before
21,2 c/ha (1985), under average 13,0 c/ha.
General trend perennial green phytomass is
written on polynomal equations (R2=0.97).

The Amount maximum phytomass depends on amounts of the precipitation for April, May
and June (r=0.56; 0.82; 0.65), but it is distinguished for each community. This is conditioned
difference in relief of the growing places, their soil conditions and the most significant one is
structure vegetable community. The Negative correlation with the temperature (r=-0.63; -0.55; 0.50) is explained that usually at days of the fallout of the precipitation temperature is lowered.
Between amount of the spring precipitation (IV+V+VI) and period of the approach maximum
exists more crowding negative dependency (r=-0.64; -0.75; -0.63). Thence results the conclusion

that in humid springtimes maximum green biomass is reached quicker, but at years with smaller
moistening this period lengthens.
Correlation between every ten days weather factor and amount of biomass, is whence
seen that on phytomass amount determined ten days significantly depend on the rainfall (r=0.98;
0.92; 0.93), fell in previous decades (particularly 2-3 ten days ago), and the temperature (r=0.77;
0.81; 0.76) of preceding ten days (1-2 ten days back).
It follows that falling out precipitation and positive temperatures do not render the
immediate effects on increase of phytomass, but is required determined time for influence on
vegetation these abiotic factor.
For explored community this dependency is described through below multivariate
regression equations (Y – phytomass; X 1 – temporal factor (before cropping), commencing from
1 May; X 2 - a factor amount of rainfall before cropping (taking sample), commencing from 1
May; X 3 - a factor of the amount mean days temperature, from 1 May).
For Filifolium sibiricum community:
Y=0.9638+0.3313X 3+0.0594X 2-0.0179X 1.
R=0.956, D=0.92. At calculation on method I. Ya. Liepa (1973) get the following shares of
the influence variable X: X 1=36.4%, X 2=18.2%, X 3=37.3%.
For Elymus chinensis community:
Y=8.5698-0.49497X 3+0.025X 2+0.0301X 1
R=0.89, D=0.79, but parts of the influence variable have formed: X 1=30.2%, X 2=13.4%,
X 3=35.7%. The amount of including factor has composite 79.3%.
For Stipa gandis community:
Y=17.83-0.928X 3+0.071X 2-0.0444X 1.
R=0.93, D=0.87, but share of the influence variables X 1=41.0%, X 2=8.7%, X 3=37.8%.
Conclusions: The results allowus to display the following findings:
1. Long term trend of change in annual amount of the precipitation was determined (the
total reduction for period of the observations was 34 mms). Average annual temperature for this
period increased as 1.30C.
2. The regularity of the change in ten days accumulations of green phytomass was revealed.
In all community accumulation process is described by polynomial equation with it is enough
high factor determination (0.96; 0.92; 0.97, respectively).
3. The regularity of the vertical distribution of phytomass was defined. In Filifolium sibiricum
and Elymus chinensis community distribution of aboveground mass comply with the polynomial
dependency (R2=0.73; 0.92), but in Stipa grandis community - exponential (R2=0.97).
Distribution of underground mass in two first communities is described by exponential
equation (R2=0.93; 0.88), but in the third one - polynomial (R2=0.84).

4. The decade amount of falling precipitation and the air temperature do not render the
instant effect on increasing phytomass. It is required determined time (2-3 and 1-2 ten days for
precipitation and the temperature, respectively) that vegetation will provide with these factors. So
factors of the increase greatly lag in contrast with period of the fallout of the precipitation.
5. The seasonal track record of green phytomass is defined by integral amount of the
precipitation and the temperature for vegetative period is described by multivariate linear
equations (R2=0.92; 0.79; 0.87).
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The Millennium Ecosystem Assessment highlights the relationship between the poor and
ecosystem goods and services. While everyone is affected by ecosystem degradation, the poor
suffer the harmful effects disproportionately. In fact, the disparities between the poor and rich
have grown in recent decades. When one ecosystem is under attack as a result of natural or manmade disaster it is extremely difficult to calculate the ripple effects throughout nature. When two
or more ecosystems are being degraded the probabilities of synergistic destructiveness multiply.
Ecosystems in many regions are threatened, despite their biological richness and their promise of
material benefits.
Overgrazing is considered to be the key cause of ecosystem degradation in Mongolia, and may be
exacerbated by seasonal and spatial changes in temperature and precipitation. Rangeland
degradation may be defined as a long-term loss of ecosystem function and productivity caused by
disturbances from which the land cannot easily recover unaided. It may be measured by change
in net primary productivity; deviation from the norm may be taken as an indication of land
degradation or improvement. Information derived from remote sensing measurements, such as
the Normalised Difference Vegetation Index (NDVI), gives a measure of the vegetation cover
and its changes over wide areas and may be linked to key processes in land degradation. This
study aims to relate changes in vegetation indices to seasonal and spatial changes in temperature
and precipitation.
Available selected meteorological data were retrieved from 70 weather monitoring stations. The
stations are located in different geographical and biomes. These data were obtained from
National Meteorological Agency of Mongolia. Calculation of Sunshine duration is based on the

International Satellite Cloud Climatology Project datasets (ISCCP). In this study images of
Normalized Difference Vegetation Index (NDVI) are used as a measure of ecological change. All
these data were acquired summer time from 1982 to 2009 covering a period of 28 years. The
distinct change in linear trends is found after the 1995. So the analysis period is separated into
two parts like 'before the mid-90s’ and 'after the mid-90s'. From the results are clearly exposed
the differences between trends of these two time series. According to the result of trends it can
be concluded that drought occurs once or twice in decade.
Keywords: Mongolia, ecosystem degradation, trend analysis

Kazakstan s Steppe Reserves
are in the World Heritage List of UNESCO
Yevgeniy Bragin & Tatyana Bragina
Naurzum State Nature Reserve & Science-Research Centre of KGPI, Kazakhstan
Objectives: Due to the extensive use of the Kazakh steppes the habitat of the fauna and flora
steppe species has been diminished to a large extend (about 70 to 80%). “Saryarka - Steppe and
Lakes of Northern Kazakhstan” as the World Heritage site (date of inscription: 2008) comprises
two protected areas: Naurzum State Nature Reserve and Korgalzhyn State Nature Reserve
totaling 450,344 ha. An outstanding example of undisturbed natural steppe and wetland
ecosystems can be observed, which has a scientific significance for long-term ecosystem surveys
and a great importance for conservation.
Location/ecosystem: The Naurzum State Nature Reserve is situated in the Turgai depression,
and the Korgalzhyn State Nature Reserve - in the Kazakh rolling hill area. The territory supports
valuable parts of natural Pontian steppe types (Udvary Biogeographical Province No. 2.29.11).
Fescue and Feather-grasses are the predominant grammineus species.
Methods: comparative analysis, historical analysis.
Result: WH site’s steppe ecosystems do cover over 200.000 ha (of which 120.000 ha is in entirely
natural stage) and thus do contribute to its outstanding universal value. The site supports a great
variety of steppe formations typical only for the Kazakh region of the Pontian steppes with a
typical flora and fauna. In addition the site presents a unique natural phenomenon of deep
penetration of pine forests in the steppe and semi-desert zone. These forests are very important

for the conservation of populations of rare predatory birds. About half of the territory is covered
by a system of fresh and salt water lakes located on major flyways of water birds.
Conclusions: In the Pontian Steppe zone stretching from the Black Sea to the Altai Mountains
no bigger protected territory exists which is protecting natural steppe ecosystems in a strict nature
reserve (IUCN Category 1). On the background of extensive farming activities and other
processes of destruction of the steppe biome, the territory of the site is of outstanding value for
the protection of virgin steppe and can be recommended as a key point for the monitoring of
nature processes in the steppe.

Contemporary and historical approaches to conservation of steppe
ecosystems in Kazakhstan
Omarbekova, Aiman, Assylbekov, Assylkhan, Kabanbayeva, Gulmira
26, Bokei-khan st., Astana, Kazakhstan, Steppe Conservation and Management Project GEF/ UNDP/
Committee of forestryand huntingof Ministryof Agriculture
Contemporary and historical approaches to conservation of steppe ecosystems in
Kazakhstan
Objectives: To reflect the ways and forms of steppe ecosystem conservation in Kazakhstan,
ancient forms and contemporary approaches
Location/ ecosystem: Steppe ecosystems are considered generally: Northern desert zone, semidesert, steppe zone of Kazakhstan, pilot area.
Methods: comparative analysis, historical analysis, GIS.
Results: Unique natural and climatic conditions have formed nomadic civilization of Kazakhs
and steppe ecosystems for hundreds of years. In the second half of XX century steppe
ecosystems of Kazakhstan were actively used for farming.
Nowadays one of the steppe conservation approaches is considered to be the implementation of
international projects. The goal of our project is conservation of globally significant steppe
biodiversity Kazakhstan. The main idea of steppe biodiversity conservation may be solved by
inclusion of steppe ecosystems of Kazakhstan in protected area system. Climate change and
anthropogenic charge may significantly affect sustainability of biodiversity.

Conclusions: Different ways of steppe biodiversity conservation have been specified for the
past, nowadays and the future. Climate change is a significant extra charge for ecosystems which
have already been exposed to negative consequences of unsustainable use steppe ecosystem
resources. Vulnerability of steppe ecosystems has been denoted.

Effects of the abandonment of grazing on continental steppe-like grasslands
in Romania
Ruprecht, Eszter
Babeş-Bolyai University, Department of Taxonomyand Ecology
400015 Cluj-Napoca, Republicii street 42., Romania
Objectives: In Europe, semi-natural grassland evolved in response to the prevailing site
conditions and to continuous human activities over millennia. Land-use changes may cause
serious degradation pocesses with negative effects on plant community composition and
biodiversity. Dry grasslands from the hilly and lowland regions of Central-Eastern Europe have
similar characteristics to the zonal steppes of eastern Eurasia, but they are mostly represented by
smaller, extra-zonal stands.
Location: In Romania, steppes represent a relic vegetation type, carrying an exceptionally high
diversity of plants, and they are in the focus of scientists and nature conservation authorities. Our
model vegetation type is species rich continental steppe-like grassland, dominated by feathergrass (Stipa) species. Traditional management of the steppe-like grasslands was grazing by sheep
or cattle from spring to autumn.
Methods: We used and re-localized old vegetation data (phytosociological relevés) in order to resample those grassland stands which were surveyed 29-57 years ago. Species composition,
diversity, evenness and the relative number and abundance of red-listed species were compared
between managed and abandoned stands.
Results: During the last 50 years livestock number have decreased in this region due to the low
profitability, and because these dry grasslands have the lowest productivity compared to other
more mesic grassland types, they were the first to be abandoned. Our results point out that longterm abandonment leads to changes in species composition, vegetation structure, litter
accumulation, and causes diversity losses.
Conclusions: Abandonment has serious impacts on the biodiversity of steppes from Romanian,
which calls for restoration measures: essentially re-introducing former management.

Population Dynamics of a Reintroduced
Przewalski s wild horse (Equus przewalskii) Herd in Hustai National Park,
Mongolia
USUKHJARGAL Dorj1, BANDI Namkhai1
1

Hustai National Park, Mongolia

Since last species of wild horse-called Tarpan extinct in the wild in end XIX century in
Europe, all of the scientists thought that nothing wild horse species left in the world. But
suddenly, polish ancestors, Russian army colonel N. M. Przewalski rediscovered one new species
of wild horse from Mongolian and Chinese frontier region. He had been given a hide and skull of
unknown horse species by A. K. Tikhanov, on his way back to his home land from his second
travel through Central Asia. I. S. Poljakov analyzed the hide and skull in comparison with 22
species of Equidae and proved that was a new species of wild horse. Then the species was
registered by the name of N. M Przewalskii or Equus przewalskii Poljakov, 1881 in science.
Nowadays, all of the equid researchers agreed that the Przewalski's wild horses are the last and
the only native species of horses that exist in the world today (Inge and Jan Bouman 1994, Berger
1986).
With having heard of the new species of wild horse number of foreign researchers
traveled to Mongolian Gobi and famous zoos that are interested in having the takhi in their zoo
parks sent some experts of them. The work to catch takhi foals and transportation to zoos
started in 1898 and 88 foals were transported during six years or as of 1903 (Dulamtseren 1991).
Depending on less experience of catching, feeding and transporting some foals died, but 53 foals
were transported abroad successfully.
Because of water source and springs of desert that is one life support for the takhi were
being used by local families and their cattle or livestock, over hunting them with no law and
locals used fire weapons, the wild horses escaped from the home place. Unfortunately, the wild
horses were hunted by some rebels led by Osman near the border of People’s Republic of
Mongolia in 1940-1950. Rest of the wild horses died of harsh winter in 1944-1945 and they
almost became extinct in 1960 (Dulamtseren 1991). A decision on that “only one way to save the
wild horse-takhi became extinct but saved in zoos under human control should be reintroduced
in their home land” was made at the third symposium held in Germany in 1976. According to the

decision some international researchers started to study and the reintroduction work started on
June 05, 1992 shipping 16 takhi from Holland to Hustain nuruu in association with Foundation
Reserves Przewalskii Horse and Mongolian Association of Conservation of Nature and
Environment.
During 1992-2000, there were 84 takhis taken by the shippment of 5 times in Hustai that
increased their number up to 260. However, they accustomed from Europian countries, where is
humidity and flexible weather, to a newenvironment of Mongolia where is the more dry and hard
weather, their population profitable quantity and the status of reproduction increased by year and
year that shows the takhi has already felt comfortable in the new environment and became
acclimatized successfully.
The growth percentage of takhi population during the period of transportation or from
1992 to 2000 was 32.1% and during the period of without transportation or 2001 up to 2009 was
9.1%. Compared with average percentage of growth in 2001-2009 (9.1%), takhi population
intensively increased in 2009 (16.8%). It is connected with high survival of foals and adults, and
decreases of miscarriages and barren of females due to positive impact of climate.
Compared to the annual growth rate of 20% for feral horses in the USA (Berger 1986)
and to the average growth rate of 32.5% for the Camargue horses (Duncan 1992) the population
growth of free-living horses in Hustai National Park is low. However, Duncan (1992) considers
the growth rate of the Camargue horses as very high and argues that it is due to the high annual
survival rates of the horses in this predator-free environment. Duncan (1992) also states that
ungulates like wildbeest and buffalo in the Serengeti have a much lower growth rate with the
populations increasing by 10% per year after the rinderpest disappeared (Sinclair 1979). Adams et
al. (1995) found an annual growth rate of 6 % for caribou in Denali National Park in Alaska.
The high mortality rate of foals which averaged 40.2% from 1993-2007 is a matter of
concern since foals are the only gain component in Hustai National Park now. However, Adams
et al. (1995) found that caribou calf mortality in Denali National Park in Alaska was 39 % with 85
% of the calves dying during the first eight days of life due to predation by wolf and Grizzly bear.
In Denali National Park predation was obviously restricted to a narrow age span. As mentioned
above the wolf seems to be the main reason for foals´ mortality in Hustai National Park. Totally
92 foals killed by wolves (1993-2007), 53.3% being younger than one month.
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SOME RESULT OF MONITORING RESEARCH OF MAMMALS IN
HUSTAI
Tumurbaatar BATBAATAR
Hustai National Park, Mongolia
In 1993, Hustai mountain range was involved in Network of Protected areas Mongolia
due to Przewalski’s wild horse (Equus przewalskii Poljakov., 1881) reintroduction, extinct in the
wild, lived only in the captivity under human care. Moreover, the Hustai Nuruu Nature Reserve
area status was upgraded to National Park in 1998 (Tserendeleg et al., 1999).
In 1992, reintroduction program of Przewalski wild horse was started, according to this;
ecological, biological complex study was made under “Hustai nuruu-steppe reserve.” It was
influenced greatly on data collection of monitoring study such as location, number, and density of
populations of wild animals.
The monitoring study of wild animals in Hustai, started in 1993, and analyzed by same
method and methodology in all data of long-term research was continued till today.
As a result of the monitoring research, Red deer population has intensively dispersed in
short period in newly created man-made favorable habitat and number, density of Red deer have
increased in Hustai from 1993 to 2009. There are Roe deer (Capreolus pygargus),Wild boar (Sus
scrofa) and Argali sheep (Ovis ammon)inhabited in this Park besides Red deer, although the number
of individuals regularly fluctuated with season and year.,Siberian ibex (Capra sibirica), Black-tailed
gazelle (Gazella gutturosa) were observed in fewnumbers during their migration period.

From the carnivores, gray wolf (Canis lupus) is comparatively common and regularly observed in
transect and non transect counting more than other carnivores. As for the frequencies of being
observed during the transect counting and study of wildlife, red fox (Vulpes vulpes) is
comparatively abundant, corsac fox (Vulpes corsac), Eurasian badger (Meles meles), Pallas cat manul
(Felis manul), Europian lynx (Felis lynx) are relatively observed rarely though the number and
density of them is less.

