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� There still is a significant  portion of  uncertainties  with regard to  the global climate change  despite  that the last Fourth Assessment  Report  of the IPCC increased a world wide  common understanding  about the present trend  of global climate change  and human   activities as its   main cause.  Estimated   future climate  scenarios   vary  from  model to model  due to the limitation  of  global climate models (GCMs)  and accordingly  climate projections are different  for given  particular  areas.


  Mongolia    has developed the   National  Climate Change Programme  referring to the results  of projections  based on  well known GCMs.  However, the scientific and professional communities   engaged in this exercise   are  not  able  to   guarantee  full   confidence  in these   projections   due  to   the fact that the current GCMs  had not captured  all  intrinsic components  in driving factors  and  possible imperative   non-linear feedback effects.   The current  level of warming at the territory of Mongolia   based on  instrumental records also needs to be  shaped taking into account the locations of specifics  of meteorological stations  and  gradually increasing   localized  “smog  cap”  effect  in cold  seasons   in some  key  setlement  areas .


 Studies   on climate change  undertaken  so far  mostly focused on  the expected  stresses of climate change on  ecosystems,  while interaction  between   natural and   managed socio-economic  systems were considered in simplified ways.   In  the IPCC   Synthesis Report   on Climate Change   it was recognized that the “effects of climate change on human and some natural systems are difficult to detect  due to adaptation  and non-climatic drivers”. Mongolian society in recent years  has been experiencing  series of “shocks”  induced by globalization   related pressures.  At the same time,   Mongolia  has a limited  background to absorb these shocks as  a nation  due to its past   political isolation  with non market economic system and culturally  “land locked”  situation   with limited access to a broader  cultural domain  in the world  due to its imposed ideological  barriers.  Therefore,  it is important  for Mongolia to consider  possible  combined effects   of global warming and globalization  on the society in the process of developing its  adaptation strategy anticipating  both long term variability and  non reversible  change in climate conditions. 


 In this presentation the main focus is made  on possible alteration  of   paradigms in Mongolia, particularly as  a society   traditionally based on  pastoralism   and nomadic culture,  due to  “interference impact”  of   global warming and globalization.





� In this presentation, main factors and impacts of human activities on forest disturbance and deforestation in Mongolia including forest fires, illegal logging and uncontrolled grazing activities will be identified. In addition, some scientific outputs of the studies on forest natural regeneration after clear cutting and forest fire will be introduced in this presentation.


Finally, impact of uncontrolled grazing will be discussed and solutions of forest rehabilitation in selected areas will be recommended also.  





� The global warming and pasture degradation in Mongolia have ultimately matured for the last half century, causing serious threats of vegetation community and dominant plant changes. Our study demonstrated that the vegetation has been affected and changed from tycical steppe vegetation community into dry or desert steppe, dry steppe into desert steppe vegetation community. Grazing were not strong influence on some plants such as Allium polyrrhizum, Cleistogenes songorica (C4), Convolvulus ammanii. It may be hypothesized that these species replaced dominant species Stipa gobica and Stipa galerosa by heavy and moderate grazing in desert steppe. Even so desert steppe and desert vegetation are more stable.


	At last long term cession of grazing in arid and semi-arid steppe in Mongolia lead to vegetation succession. Almost of them are progressive succession (increase number species, cover and biomass) but  less may be regressive succession (dominate shrubs may to lead in desert community). All may be hypothesized that, there are two way of succession steppe vegetation by protected of grazing, one way is passing variety stages and get to old climax community, second way is get to another climax community. The first way is demonstrated our study. Vegetation coverage of community was increased  1,5-2,5 fold and average height of community was increased 1,4-2,4 fold too. Also number species was increased in 7 fenced  sites of all. Although number species was not changed in some sites (01-3, 03-1), but  flora composition was different. 


	The second way is indicated results in the 02-2 site. Cession in desert steppe lead to changes community standing biomass and environment (sand cover e.g.). If sand cover continues to increase grass-dominated vegetation replaced by shrub-dominated community. The same result was indicated Zhang (1995), that was increased Artemisia halodendron shrub by cession grassland during 5 years. 





� Large-scale global changes on natural environment at present become more obvious. They are tracked on different levels in all geosphere of the land and render all increasing influence upon development human society. The main factor of the global change is the climate warming, which lasts already more 100 years (Kasimov, Klige, 2006). In the last decades both global climate change and inconvenient conduct facilities cause in degradation of ecosystem such as soil erosioning, vegetation cover decreasing, and reduction of the area or even disappearance for some plant species. Particularly this concerns the ecosystem, located in dry climate zone, as steppe ecosystem in Eastern Mongolia. Conservation and rational use of natural resource is not only the promotion of conservation an ecosystem and some species, but also it provides the stable development of the country that particularly in new economic conditions currently.


The Purpose of the Research. Reveal the general regularities of the operation main steppe vegetable community in Eastern Mongolia (on example sum Tumentsogt) and trend long term alteration, connected with climate change and influence of zoogenic factors, including  pasturage of the livestock.


The Main Tasks


1. Investigate seasonal developmental dynamics of plants in typical steppe vegetation community.


2. Define the influence of changing climatic factors on productivity and structures biomass of main vegetable community in steppe ecosystem


3. Reveal the main trends of the change on vegetation cover for 27 years observations in connection with natural and anthropogenic factor.


Previous Studies. The First information about vegetation of the Mongolia reflected in works and records of Russian scientist and traveler in from end of XVIII to beginning of XIX.   (N.M. Przhevaliskiy, M.V. The Singer, G.N. Potanin, V.L. Komarov, I.V. Palibin and others).


After forming the Mongolian Public Republic first botanical studies were conducted by N.V. Pavlov (1928). After that some research works on vegetation of Mongolia (Prohanov, Ikonnikov-Galickiy, 1929; Pobedimova, 1933; Poliinov, 1948; Baranov, 1934; Desyatkin, 1936; Yunatov, 1950; Grubov, 1955, 1963, 1982 and others.) were carried. 


Since 1954 leading Mongolian botanist B. Dashnyam has executed the semi stationary observation on dynamics of the productivities 5 main communities in region Engershand, Dornod aimag, having researched regularities of vegetation, structures and productivities of the main pasture types. (Dashnyam, 1966; 1974). Hundred years  


According to agreement scientific cooperation Russian Academy of Sciences and Mongolian Academy of Sciences, in 1982 Eastern Mongolian steppe ecosystem’s research station was established in framework of Joint Russian-Mongolian Complex Biological Expedition (JRMCBE), which has been working until now on territory of Tumentsogt sum, Sukhbaatar аimag.


The Biological complex study was conducted by methods of the stationary study in three main communities, typical of steppes of the Eastern Mongolia.  As a result of the stationary study multiple papers and books were published (Batbayar, 1994; Volkova, 1988; Dashnyam, Jargalsaikhan, 1987; Dmitriev, 2006; Dmitriev, Hudyakov, 1989; Dmitriev, Shauer, 1987; Jargalsaikhan, 1986; 2008; Mandakh 1999; Miklyaeva, Lysak, 1996; Nachinshonhor and others, 2001; Khudyakov and others, 1997; Sheremetiev, Jargalsaikhan, 1990; Baatar, Jargalsaikhan, 2000; Kogan et al., 2004; Li Yong Hong, Jargalsaikhan, 1993 and others.).


The 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.


The Landscape As physic-geographical region of Sh. Tsegmid (1968) territory of Tumentsogt sum pertain s to Dundad-Halha county of Eastern Mongolian flat area.


In accordance with geomorphologic map (Timofeev, 1984), on territory of the sum dominate the groups of the plains three giphso-metrical level: high (1100-1260 m), medium  (1050-1150 m) and low (900-1080 m), as well as there are mountains of two morphogenetic groups: 1) revived by the most latest motion of clumpy low-height- mountains  and plateaus, developed west and separate parts in the east of the sum centre; 2) several morphological types, not subjected to the most latest differentiated motion, remaining and denudational litomorphic of the mountains, wide-spread in the south and orient.


The Climate. One of the most important factor forming steppe ecosystem Eastern Mongolia is a specific conditions of thermo and moisture circumstances during vegetative period, more so important that sternness and dryness of the winter period, these region conditioned by continental harsh climate, brings reduction of the vegetative periods. 


The precipitation, falling out mainly summer, renews more scanty moisture supply for soil (Samarina, 1986). The territory of Tumentsogt sum due to climatic type classification belongs to comparatively  moist Kherlen area (Badarch, 1971).


As of meteorological stations in Tumentsogt, the annual average air temperatures is +1.5 С, in January -17.3 С (minimum -39.5 ), in July +20.1 С, amount of the active temperatures 2057 С, length of the period without frost 198 day, annual average winds velocity 3.9 м/сек., annual amount of the precipitation 249,7 mms (fig.1). The main precipitation are connected with summer monsoon (the May-September), when falls out at the average 239,2 mms of the precipitation (95.8% from annual amount). 





Material and methods of the study. The long tern observations on dynamics of aboveground biomass, moisture regime of soil and plants conducted in three types community, which the most typical of Eastern Mongolian steppe.


Filifolium sibiricum community. The Area, representing Filifolium sibiricum community (Filifolium sibiricum + Bupleurum scorzonerifolium + Ptilotrichum dahuricum + Cymbaria dahuri-ca+Stipa grandis+S.sibirica), is located on flat top small ridge, formed on -eluvia-diluvia granite and sandstone on height 1100 m, in 12 km to northwest from central homestead of Tumentsogt sum.  On platform 60х50 m noted 107 species of the vascular plants, referring to 29 families and 69 genera. The most representative families: Leguminosae (16 genus), Compositae (15 genus), Gramineae (11 genus). Of them 82,9% species are perennials, 13,5% - annual-biennials, 3,6% - a shrubberies and semishrubbes. 


Soil is dark-kastenozem, light-loamy, mealy-carbonate. The profile of this ground has a following construction: А-АВ-В-Вса-ВсаС. Humus horizon (A+AV=34sm) medium vigorous, carbonate-alluvial horizon begins with depths 50sm. Within upper metre thick mass whole profile has relatively uniform light-loamy composition. The humus contents in upper horizon 2,4-4,1%. The amount CO2 in carbonate stratum mass is 5-7%.


	Elymus chinensis community. Elymus chinensis community (Elymus chinensis + Poa attenuata + Potentilla bifurca + Iris dichotoma + Saposhnikovia divaricata + Stipa krylovii) is located in higher part of the valleys on height 1070 m, in 15 km westward from the sum centre. On platform by size 60х50 m is registered 79 species of the vascular plants, referring to 22 families and 53 genera. The most presenting family: Compositae (14 genus), Leguminosae (11 genus), Gramineae (8 genus). Of them 78,1% species are perennials, 17,1% - annual-biennials, 4,8% - a shrubberies and semishrubbies. The general plant covering (canopy) varies from 40- 65%. Edificatory of this community is Chinese-Manchurian–Daurian-Mongolian species Elymus chinensis (Lavrenko, 1978). It pertains to count the most wide-spread cereal in Mongolia, very abundant in east part of the country and is alongside with feather grass main edification of steppes (Yunatov, 1954; Dashnyam, 1974).


The soil is meadow, staid, middle-loamy. Their profile has a following construction: A'-A''-AB-AC-C1-C2. Humus horizon vigorous (A+AB=80sm), middle-loamy (<0.01=33-40%), on a certain depth exist the signs remaining alkalinity. Below 20 sm occur weakly noticeable rusty spot. Carbonate-alluvial horizon morphological is not expressed, but at the depth 20-80sm weak effervescence is recorded (CO2 0,1-1,7%). With depths 14osm ground is laid under pro-eluvial-alluvial stony-sandy alluvium. The amount of humus in upper half meters is thick mass - 2,4-4,1% (Batbayar, 1994).


Stipa grandis community. Stipa grandis community (Stipa grandis + S sibirica + Serratula centauroides + Potentilla tanacetifolia + Polygonum divaricatum + Caragana microphylla) is located in central part broad between hill plains, on height 925 m, in 12 km to northeast from centre. For study of the influence pasture livestock on steppe ecosystem, in 1982 100х100 m areas was enclosed with fence, for the control area, which is free from livestock pasturage. On that area 88 species of the vascular plants, referring to 26 families and 59 genus are registered. The most representative families: Compositae (12 genus), Gramineae (12 genus), Rosaceae (9 genus), Leguminosae (9 genus). Biennial - 17 species, annual - 14. The General canopy covers 45-65%. Edification of this vegetable community is Stipa grandis, S sibirica.


The soil is dark- kastanozem, sandy, soft-carbonate and has a following profile: A-AB-BCAC-C1-C2. On surfaces exists loosened-sandy layer with size 0,5-1,0 cm Under humus layer (A+AB=40cm) sandy-loam composition (<0.01=18-19%) directly lies loamy carbonate alluvial (SO2 2-6%) horizon, but with depths 80 cm begins semi gravelly-sandy stratum. It is the place of cement carbonate. Humus in upper horizon is 1, 4-3, 1%.


On the whole explored territory of the permanent study area, vegetation and ground is noted big diversity of characteristics, which is conditioned consequence to vital activity burrower mammals





The Study Methods. The research on aboveground biomass dynamics were conducted in Filifolium sibiricum and Elymus chinensis community in 1982-1997. but in 1982-2006 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.


Plant canopy covering was defined as total, as well as for each species, measuring the average height plants and noted their phenological condition. Cut grasses were dried until they enter air-dry condition and weighted on species separately. 


Meteorological data from the stations in Tumentsogt during 1982-2006 were used. Annual meteorological data given us were processed, generalized and analysed.


The finding data processed by means of standard statistical methods. Besides, by means of plural regression analysis is revealed influence external and internal factor on biomass community dinamics. Power of the influence each independent variable on response (hung variable) was valued by means of criterion Fishery (Liepa, 1973). Variable, which influence was recognized unauthentic, were excluded and calculations conducted newly i.e. there was applying process of elimination variable (Dreyner, Smith, 1973). All factors fresh or plural correlation, provided in work (except separate, specially stipulated in text of the events), reliable on confidential level P=0,95. 





The Dependency dynamics of productivity green biomass from weather conditions.


	In zone of the dry steppes, to which pertains Eastern Mongolia, the main factor, defining operation vegetable community and forming green phytomass, are a rainfall and warm-up mode. From table 1 possible to see that exists wholly expressed correlation between year maximum phytomass and period of their approach and amount of the spring precipitation and amount of the temperature.





Table 1. Correlation matrix between spring weather factors and maximum amount green phytomass and period of their approach.





Factors �
Temporary intervals, months�
Maximum phytomass�
Period of the coming the maximum�
�
�
�
1�
2�
3�
1�
2�
3�
�
Precipitation�
IV�
0,45�
0,66�
0,43�
-0,38�
-0,11�
-0,22�
�
�
V�
0,27�
0,46�
0,22�
-0,33�
-0,52�
-0,40�
�
�
VI�
0,43�
0,72�
0,74�
0,01�
-0,68�
-0,33�
�
�
IV+V�
0,39�
0,63�
0,07�
-0,49�
-0,51�
-0,44�
�
�
IV+V+VI�
0,56�
0,82�
0,65�
-0,64�
-0,75�
-0,63�
�
�
V+VI�
0,46�
0,76�
0,57�
-0,09�
-0,56�
-0,41�
�
Temperature�
IV�
-0,16�
-0,02�
-0,43�
-0,12�
-0,08�
-0,02�
�
�
V�
-0,13�
-0,06�
-0,33�
-0,05�
-0,53�
-0,38�
�
�
VI�
-0,51�
-0,59�
-0,30�
-0,12�
-0,30�
-0,18�
�
�
IV+V�
-0,32�
-0,04�
-0,32�
-0,18�
-0,56�
-0,35�
�
�
IV+V+VI�
-0,63�
-0,55�
-0,50�
-0,23�
-0,01�
-0,35�
�



1 – Filifolium sibiricum community; 2 – Elymus chinensis community; 3 – Stipa grandis community


	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. That is to say, at years with hot, and accordingly, dry springtime amount maximum phytomass small, but at years with humid, and signifies chilly, springtime it is formed in greater size. 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.


	Table 2 shows 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).


 


	Table 2. Correlation matrix ten days weather factors and amount of phytomass.


Factors �
Phytomass�
�
�
1�
2�
3�
�
Precipitation �
Pi�
0,05�
0,15�
0,01�
�
�
Pi-1�
0,38�
0,41�
0,57�
�
�
Pi-2�
0,83�
0,85�
0,88�
�
�
Pi-3�
0,98�
0,92�
0,93�
�
Temperature �
Ti�
0,58�
0,59�
0,61�
�
�
Ti-1�
0,65�
0,80�
0,78�
�
�
Ti-2�
0,77�
0,81�
0,76�
�
�
Ti-3�
0,67�
0,77�
0,74�
�



i - numbering ten days (commencing from third ten days of April); 1 – Filifolium sibiricum community; 2 – Elymus chinensis community 3 – Stipa grandis community.


	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.


	


Table 3 shows various meteorological factors render, that influence directly on  compositing green phytomass.





Table 3. The correlation coefficients between integrated (total) meteorological factor and amount of green phytomass.


The Community �
Factors �
X1�
X2�
X3�
�
Filifolium sibiricum�
Y�
0.949�
0.958�
0.948�
�
Elymus chinensis�
Y�
0.932�
0.934�
0.936�
�
Stipa garandis�
Y�
0.870�
0.904�
0.878�
�



Y – Phytomass; X1 – temporal factor (before cropping), commencing from 1 May; X2 - a factor  amount of rainfall before cropping (taking sample), commencing from 1 May; X3 - a factor of the amount mean days temperature, from 1 May.


 For explored community this dependency is described through below multivariate regression equations.


For Filifolium sibiricum community:


Y=0,9638+0,3313X3+0,0594X2-0,0179X1.


In this dependencies multivariate correlations coefficient R=0,956, and determination coefficient is D=0,92. At calculation on method I.Ya. Liepa (1973) get the following shares of the influence variable X: X1=36,4%, X2=18,2%, X3=37,3%. It follows that us to manage to take into account 91,9% from all factor, influencing upon shaping biomass. The Average percentage error of the calculations forms 0,091.


For Elymus chinensis community:


Y=8,5698-0,49497X3+0,025X2+0,0301X1


Here multivariate correlations coefficient R=0,89, determination coefficient D=0,79, but parts of the influence variable have formed: X1=30,2%, X2=13,4%, X3=35,7%. The amount of including factor has composite 79,3%. The average percentage error of the calculations is 0,13.


For Stipa gandis community:


Y=17,83-0,928X3+0,071X2-0,0444X1.


In this community multivariate correlations coefficient was R=0,93, determination coefficient D=0,87, but share of the influence variables X1=41,0%, X2=8,7%, X3=37,8%. The amount of these factor has formed 87,5%, but mistake of the calculations was 0,1.


The above-mentioned dependencies graphically demonstrate that for studied community to typical following regularities: 1) spring precipitation amount is a main factor, defining value of the maximum year green phytomass and period of its approach; 2) decade amount falling out precipitation and the temperature of the air do not render the instant effect on increase phytomass, but is required some time for influence on vegetation these аbiotic factors; 3) integral amount precipitation and the temperature for period vegetation defines the seasonal dynamics of  green phytomass.





Results.


	The Study dynamics to pasture vegetation steppe ecosystem Eastern Mongolia has confirmed high variability a spare its phytomass, crowd dependency to productivity of the steppes from meteorological factor. Interpretation 27 years field material has allowed to solve main questions of the study: define the phytocenotic of the feature three main vegetable communities of the steppes to Eastern Mongolia, study the dynamics of the seasonal development of the plants in typical steppe phytocenosis, define the dependency to productivity and structures of phytomass main vegetable community steppe ecosystems from change climatic factor, reveal the main trends of the change the vegetable cover for period of the observations in connection with natural and antrophogenical factor.


	The results allow us 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 50 mms). Average annual temperature for this period increased as 0,80C.


2. The dates of the achievement of the maximum value of green phytomass vastly vary on year that is bound, in the first place, with amount and period of the fallout of the precipitation, but in the second, with warm-up condition.


3. For all considered community maximum value amount green phytomass complies with phase of the mass blossom and flowering of dominant species. Thereby, for vegetative period  exists three periods to maximum velocity of the increase of the green mass, which are connected with biological cycles of the development of the plants.


4. 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 (0,91; 0,92; 0,97, respectively).


5. The Main part green phytomass (72,4-96%) at period of its maximum is found in interval of the height 0-20 sm i.e. big part of dominant plants community is found within this heights. The Maximum underground phytomass (80%) is found in interval 0-30sm. Underground phytomass  elevated, at the average, 6 times.


6. 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).


7. 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.


8. 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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� 1.	“Ecological suitable territory”- traditional technology of herder movement. 


The frequency of movements varies across the different ecological zone. It is the grates in the non-equilibrium herding systems of the desert and the desert steppe. In the equilibrium herder system of the forest steppe, the inter-annual movements are needed only under the most exceptional circumstances, but seasonal movements are still very much needed. 





2. 	The most important determinants of pastoral mobility (climate, household socioeconomic status (wealth, access to transportation,) and herd numbers and herd composition, ecological conditions)


Within a seasonal pasture area, herders move 3-5 times a year, their herds and camps to different grazing areas based on forage quantity, quality and water availability as well as social factors. 





3. 	Adaptation to the environmental and social changes  


In response to environmental and social changes, herders sometimes move all or part of their herd and household to more distant pastures. They differ from seasonal moves in that they are not regular and repeated











