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SFC – the State Forestry Committee of Ukraine 

SEMS  - the State Environment Monitoring System 

CCD  -  the Convention to Combat Desertification

CBD – the Convention on Biological Diversity 

CCC – the Convention on Climate Change   
CMU – the Cabinet of Ministers of Ukraine
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MAP – the Ministry of Agrarian Policy of Ukraine 

MEP  - the Ministry of Environment Protection of Ukraine
MHP  - the Ministry of Health Protection of Ukraine
NAP – the National Action Plan

TERMS AND DEFINITIONS

Agrolandscape shall mean the landscape, the basis of which is agricultural land, forest range, specifically, forest strips and other protection range; 

Agrochemical examination of soil shall mean mandatory complete examination of agricultural land for the purpose of government control over changes of soil fertility and contamination indices. 

Agrosphere – see mega-agroecosystem.

Base year shall mean an established quantity of greenhouse gases emissions specified in Addendum B of the protocol as a percentage of state emissions in a base year. For the majority of countries such year is 1990. The countries are allowed to choose between 1990 and 1995 as a base year for “new gases”.

Base level of emissions shall mean emissions that would occur in the absence of a JI or CDM project. The base level is used for calculation of additional reduction of emissions at the cost of the project, i.e. the number of emission reduction units that may be transferred to the project investor.

Combating of desertification shall mean efforts being a part of the complex development of land resources in dried, semi-dried and dry subhumid regions to the interest of sustainable development, and which are targeted at prevention and/or decrease of the extent of degradation land; recovery of partially degraded land; recovery of land suffering from desertification.

Sulphur hexafluoride  SF6 shall mean emissions associated with electronics and manufacturing of insulation materials; these are presently limited, but their volume is constantly increasing; a part of the so-called “new gases” of the Kyoto protocol.

Hydrofluorocarbon (HFC) shall mean gases created to replace ozone-depleting substances; their emissions are presently limited, but their volume is constantly growing; they are used in a majority of refrigerator equipment; are part of the so-called “new gases” of the Kyoto protocol.

Maximum allowable concentration of polluting substances shall mean a maximum allowable quantity of polluting substances in the soil that does not result in adverse ecological consequences for its fertility, the general state of environment, quality of agricultural products for the human health.

Soil shall mean natural and historical organic and material body created on the surface of crust of earth and is a source area of the largest concentration of nutritive substances, the basis for the life and development of the humanity due to its most valuable property - fertility.

Soil examination shall mean determination of a genetic composition and properties of soil, structure of soil cover.

Humus shall mean an organic component of soil created in the process of biochemical decomposition of plant and animal remnants and ensures soil fertility.

Carbon dioxide СО2 shall mean the main greenhouse gas of the Kyoto protocol, emitted in fuel combustion, cement production, forest fires, degradation of soil, etc. Additionally, the “shortened” term carbon is used, but 1 t of carbon equals to 3.67 t СО2.

Joint efforts shall mean projects for reduction of greenhouse gas emissions implemented by any state within FCCC fully or partially at the cost of other state investments.

Degradation of soil shall mean deterioration of useful properties and fertility of soil as a result of the influence of natural or anthropogenic factors.

Degradation of land shall mean natural or anthropogenic landscape reduction, deterioration of the state and composition of useful properties and functions of land, and other natural components organically associated with land.

Auxiliary implementation body (AIB) shall mean one of the two auxiliary bodies of FCCC. It is responsible for FCCC implementation and preparation proposals for the Party Conference (PC) as to making appropriate decisions. AIB meetings take place 2 times a year (one at the place of PC and another in June in Bonn in the office of FCCC Secretariat).

Auxiliary body for consulting and technological aspects ABCTA shall mean any of the two FCCC auxiliary bodies. It is responsible for methodical, scientific and technological issues and prepares proposals for the Party Conference as to making appropriate decisions. ABCTA meetings take place 2 times a year (one at the place of PC and another in June in Bonn in the office of FCCC Secretariat).

Nitrous oxide shall mean the third important greenhouse gas under the Kyoto protocol. It is emitted in production and use of mineral fertilizers, in chemical industry, in agriculture. One ton of nitrous oxide is equal to 310 tons of СО2.

Soil pollution shall mean accumulation of substances in soil that produce an adverse impact on its fertility and other useful properties.

Land resources shall mean an aggregate resource of dry land surface as an expanse basis for habitation and economic activities, fixed asset in agriculture and forestry.

Land shall mean dry land surface with soil, minerals and other natural elements organically combined and functioning along with it. 

Changes in the use of land use and forestry shall mean types of land use in economic activities of people, regulated by the Kyoto protocol, specifically, planting, cutting and recovery of forests, more advanced maintaining of forestry and agriculture, etc. Emissions and absorption of greenhouse gases, associated with changes in land use are only considered in connection with man’s activities.

Inventory (cadaster) of emissions shall mean records of anthropogenic greenhouse gases emissions in compliance with FCCC adopted methodology of IPCC. There is a basic methodology of 1996 and a more complex of 2001 (the so-called “good practice” methods), the nature of which is not mandatory for economies in transit, and which so far does not have a “changes in land use” section. The states of Addendum 1 shall provide on an annual basis to the FCCC Secretariat an inventory report (GHG emission cadaster), prepared in compliance with FCCC Secretariat universal reporting format.

Kyoto protocol on restriction and reduction of emissions of GG by Addendum B states. In 2008 – 2012 commitments for the years to come shall be a subject of negotiation. Adopted in Kyoto, Japan in 1997.

Party conference – PC shall mean a superior body of the FCCC summoned on an annual basis. 

Conservation of land shall mean discontinuation of the use for a definite term and leaving for meadows or forests of degraded and low-productivity land, commercial use of which is ecologically and economically inefficient, as well as land parcels contaminated by man, where it is impossible to obtain ecologically clean products, and human habitation on such parcels is dangerous for the health.

Marrakesh agreements shall mean regulations unanimously adopted at the PC in fall 2001 in Marrakech, Morocco governing the implementation procedure of the Kyoto protocol. Adoption of these agreements cleared the way for ratification of the protocol by developed economies and kicking off practical efforts.
Mega-agroecosystem (agrosphere) shall mean a part of biosphere with the projection of a surface with a size of a country (prevailing in Ukraine among other ecosystems), where cultivated land prevails, live and dominate cultivated plants, domestic animals and all related wild and associated live organisms (incl. insects, vas plants, particularly, wild-growing plants, mushrooms, microorganisms, viruses, etc.). Agrosphere also includes meadows, pastures, rural settlements, roads, rivers, ponds, channels, tree belt areas, groves, “island” and “band” natural biotopes, etc. It is characterized by impoverished species variety (in fact, dominating are 4-5 species of cultivated and several tens of tame plants and 2-3 species of domestic animals), and a higher variety of alien plants. It includes all types of agrolandscapes, agrobiocenosis and agroecosystems, is created and existing by human judgment and activity, and thus, may be attributed to both sociohumanitarian and biological category.

Methane СН4 shall mean second important greenhouse gas of the Kyoto protocol, emitted with losses from pipes, in agriculture, dumping places, etc. According to the greenhouse effect one ton of methane is equal to 21 tons of СО2.

Intergovernmental Panel on Climate Change – Set up in 1988 as a joint body of UNEP and WMO to get maximum reliable and competent answers to questions related to climate change. IPCC employs in its activities hundreds of scientists from around the world and disseminates reports with recommendations thoroughly agreed upon at the intergovernmental level. FCCC has made a decision that all methodical guidelines on recording of emissions, project evaluation, etc. shall be prepared by IPCC.
National statement shall mean a government statement that should be supplied by each Addendum 1 state to the FCCC Secretariat every three years. The statement should contain sections such as inventory of GG emissions, emission forecast, measures to reduce emissions, adaptation to climate changes, etc.

Absorption units shall mean measure units of off-flow – absorption of СО2 by ecosystems (primarily by forests) as a result of efforts to change land use and forestry. Introduced in compliance with Marrakech agreements. 

Emission reduction units shall mean emission reduction units obtained following the implementation of ER Project. Obtained from the basic level of emissions and measured in t of CO2 equivalent.

Desertification shall mean degradation of land in dried, semi-dried and dry sub humid regions as a result of effect of various factors including climate change and human activity.

Soil protection shall mean a system of legal, organizational, technological and other measures aimed at preservation and recovery of fertility and integrity of soil, its protection against degradation, agricultural production with observation of soil-protecting technologies and ensuring ecological safety of the environment.

Mitigation of drought effects shall mean activities associated with forecasting of drought aimed at reduction of exposure of the public and natural systems to drought as a part of the overall desertification combat efforts.

Damaged land shall mean land that lost its economic and ecological value as a result of the damage of its soil cover following production activities of man or natural disasters.

Drought shall mean a natural disaster that takes place when a quantity of precipitation is significantly lower than a usual fixed level, which results in serious hydrological misbalance that has an adverse impact on productivity of land resources.

Natural/agricultural, ecological/economic, antierosive and other types of district- (zone-) planning of land shall mean the division of a territory in consideration of natural and agrobiological requirements to growing of agricultural cultures, as well as territories that have appropriate similarity by defined attributes.

Soil fertility shall mean capability of soil to satisfy the needs of plants for fertilizer elements, water, air and heat in quantities sufficient for their normal development, which in aggregate is the main soil quality indicator. 

Affected territories shall mean territories affected by desertification or land degradation, and are under the threat of desertification.
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І. Introduction

Humanity future is under the threat of economic, political, social and ecological disasters, not the last of which is climate change. Human economic and political life will depend on whether or not humanity addresses the challenge. 

Climate change means changes of average temperature values around the globe, increase of sea level, increase of the frequency of extreme weather phenomena, etc. Consequences of these changes are not totally adverse, but the process of adaptation to climate change will not be easy and cheap. 

To be able to slow down and stop already existing climate change, all countries worldwide need to find a common language and cooperate in a way so intensive and clear to persuade the world community in the guarantees of its dynamic movement towards future. The point is real global efforts of the entire humanity.

In many respects the UN Framework Convention on Climate Change is an unprecedented international agreement that united so large a number of states. Signing and approving of the Kyoto Protocol became the next step in the struggle of the global community against the global warming. A number of skeptical politicians still claim that its practical implementation is impossible.

The Kyoto Protocol provides for development of unique mechanisms of trade in quotas on greenhouse gases emissions and implementation of joint projects aimed at mitigation of anthropogenic impact on climate change. Participation in such mechanisms may be extremely profitable for Ukraine. At the same time, it depends to a certain extent from Ukraine whether or not the mechanisms will be launched, get a full legal status and how much efficient they will be. 

The national Ukrainian political community badly needs professional knowledge about a wide range of aspects of climate change. Among politicians, businessmen or even scientists there are those hoping that climate change negative for the world will turn favorable for us. However, climate change is also deemed a global challenge because it may be tackled through uniting efforts of the global community and giving up national egoism of some states. 

In June 1992 at the UN Environment Conference in Rio de Janeiro, Brazil 155 states, including Ukraine signed a UN Framework Convention on Climate Change. It took effect on March 21, 1994 - 90 days after receiving the official approval from a 50-th state. 

The Verkhovna Rada of Ukraine ratified the UN Framework Convention on Climate Change on October 29, 1996, and pursuant to the UN procedures Ukraine is a party to the Convention starting August 11, 1997.

As of today the Convention is ratified by 194 countries, including one organization of regional economic integration – the European Union.

Convention on Biological Diversity – CBD – was opened for signing in June 1992 in Rio de Janeiro, Brazil during the UN Conference on Environment and Development (UNCED), and entered into force on December 29, 1993. The Convention consists of 36 pages and 42 articles. Other governing documents are the decision of the Parties to the Convention and its auxiliary institutions, including SBSTTA. Today it consists of the Cartagena Protocol on Biosafety, Cartagena Protocol) – CPB, which took effect on September 11, 2003. 

The supreme managerial body of the CBD is the Party Conference. To administer the CBD the CBD Secretariat was set up and currently operating with headquarters in Montreal, Canada. SCBD has a board and five main divisions functioning in thirty areas. According to the SCBD, this conference and the CPB is attended by 188 and 131 parties respectively. Thus, CBD is supported by 188 countries, of which 187 have already ratified the document.
As of 31/12/2005 the total budget of the CBD trust fund was US$8,743,604 plus yet unpaid contributions - US$9,824,401. The total budget of the Cartagena Protocol was $3,850,521.

The Convention was signed by Ukraine in Rio de Janeiro on 05.06.92 and was ratified by the Ukrainian Parliament on 29.11.1994. (At the time of ratification of the Convention Ukraine was 112th from 128 in the list of the Convention member states – after Panama, Lesotho, Jamaica and before Oman, Cambodia, Central Africa, Russia, etc.). Ukraine started the process of accession to the Cartagena Protocol on 29.01.2000 and signed it in 29.09.2002. (Ukraine’s accession is indicated on the CBD Secretariat from 06.12.2002.) 

The United Nations Convention to Combat Desertification in Those Countries Experiencing Serious Drought and/or Desertification, Particularly in Africa.
On June 17, 1994 the UN Convention to Combat Desertification in Those Countries Experiencing Serious Drought and/or Desertification, Particularly in Africa (CCD), was opened for signing, and took effect on December 26, 1996 following accession of 50 states.

The convention includes 6 parts, which count 40 articles and five supplements. The four supplements on implementation of the Convention at the regional level for Africa, Asia, Latin America and the Caribbean, Northern Mediterranean were included in the original text of the Convention at the moment of its adoption on June 17, 1994. Supplement V on regional implementation for Central and Eastern Europe was adopted at the fourth party conference that took place in Bonn, Germany on December 11-22, 2000 and took legal effect on September 4, 2001. Other regulating documents include decisions of party conferences of the Convention and its institutions, the Committee for convention implementation, Intergovernmental Negotiation Committee, Ad hoc working groups, and science and engineering committee.

The Convention was ratified by the Ukrainian Parliament on 27.08.2002 and took legal effect on 25.11.2002.

Escalation of global ecological problems in the second half of the XX century resulted in the necessity of their regulation and resolving at the global level. The concept of sustainable development within the UN and its structures is viewed as a basis for ensuring an integrated approach to international policy issues on the verge of the XXI century. Nevertheless, the gap between the levels of social and economic development of industrial and emerging economies has now reached the rate that both parties perceive it as a fundamental threat to international stability around the world. This is why highly developed nations view sustainable development as a strategy that makes it possible to reduce the gap of such development and decrease the level social tension in relations with developing countries, caused by such gap.

On the border of millenniums the problem of desertification and degradation of land acquired a global nature. Above all, it is caused by direct destruction of natural ecosystems, irrational use and exhaustion of land resources, increasing man-caused contamination of soil. Desertification is degradation of land in dried, semi-dried and dry sub humid regions as a result of anthropogenic activity and climate change. Desertification occurs because dry on-land ecosystems covering over one third of the Earth land are exceptionally vulnerable in the condition of excessive and improper land use. Desertification directly touches upon over 250 mln. persons. Additionally, under risk are about one billion people residing in more than 100 countries, which is the majority of the poorest, most marginalized and politically weak population of the world.

In Ukraine with the area of 603 thousand km2, the area of territories that preserved their natural condition is only 50 thousand km2, or about 8% of the total area and is approaching the critical level.  In Ukraine the zone of climate desertification, according to some assessments is about 35% of the area. Intensive land use, the characteristic of agriculture of Ukraine, may result in further destruction of unique agricultural land. According to different estimates over 15-17 ha of agricultural land is suffering from erosion, which is up to 409 % of the total area, in USA — 120 mln. ha (64 %), France – 5 mln. ha (27%).

2. Analysis of problems common for the three conventions and assessment of mutual influence of the main convention factors

In Ukraine conceptual approaches to identification of problem issues common for the three conventions and search for mutual influence of the main factors are developed insufficiently and the public, as well as government officials know little about it. 

One of the reasons is that even at the international level the studies of this issue have started only a short time ago. 

It has at least two powerful components: scientific and organizational. 

If the first is a comprehensive study of interrelation of phenomena in the biosphere, including those with the global vector both in space and time, the second is the organizational period, when these conventions are exercised and influence one another. 

As regards the first component – scientific – the number of references to publication on the subject matter in the search engine Google (as of 3.05.2006) was the following: by key word phrases: «climate and biodiversity» - 29700000, «climate and desertification» - 4580000, «climate and biodiversity Ukraine» – 1640000, «climate and desertification Ukraine» – 243000, «climate and biodiversity» - 156, « climate and desertification » - 67 (the same word phrases in Ukrainian). With all conditional nature of such search it is obvious that the topic “climate-biodiversity” is discussed both in the world and in Ukraine more actively than “climate-desertification”. 

It is also obvious that more thorough filtration of references will return an insignificant number of studies and accordingly, domestic publications. However, it is important they do exist and that the relevant work is being done. Following are several modern examples of conceptual approaches with regard to Ukraine.

In 2004-2006 in the course of studies of the influence on agrobiodiversity of Ukraine in 1950…2005 and identification of dominating factors of influence (based on expert estimates, on the example of 128 indicator types, 15 factors and in consideration of natural and zone specifics of the territory) it was found that the factor “change in land use” dominated and accounted for 37%, and the factor «climate» did not dominate and accounted for about 0%. Despite this finding, the key climate-related indicators were included in the recent list of the most important 50 indicators (and indices) of the state of the Ukrainian agrosphere. Following is an extract from this document – Table 1 that shows the extent of phenomena, which should be taken into account by the public.

	Table 1

Example of the «passport» of mega-agroecosystem (agrosphere) of Ukraine in consideration of indicators being subject matters of the three conventions, extract

*Trends are shown in arrows conditionally, due to the studied statistical range and (or) the source of information. Highlighted in red are negative trends, in green - positive. Intervals of values go in the same sequence as years specified in column one. Numbers of references may not coincide, which is a result of shortening of the table in comparison with the original. Note, sources of information are provided by publication. 

	Indicator, property, etc.
	Trends*
	Values, trends
	Key source of original information, authors
	Indicator or index
, other comments

	Space properties

	Agricultural development of the territory 

(1950-2004, see footnote «3»), %
	↓
	76,8…72,1
	Statistics Committee, Land Committee
	Types and areas of agricultural land [1]

	Share of active agricultural surface (as of the end of 2002 р.), %
	↓
	64
	ULRMC
	[2,3] – with specification. Based on six space shots MODIS 


	Biosphere properties 

	Receipt of solar radiation MJ/m2/year
	
	3500…5200 
	[21]
	[21]

	Accumulation of biomass, 

Mln. t of folder units/ha
	
	60…200
	[5]

	Depending on model taken as a basis [5]

	Anthropogenic energy (АЕ), 

mln.GJ
	
	(-1000)…0,5
	[5]4
	Depending on model taken as a basis [5]. 

See definition above

	Emission of all greenhouse gases (agricultural – as a share of the total emission in carbon equivalent), 

1990-1998, %
	↑
	5,4…7,9
	[35]
	Only agriculture sector. 

Our interpretation

	Methane emission (CH4) – as a share of the total emission in carbon equivalent, in consideration of CO2 absorption, 1990-1998, %
	↑
	5,0…7,9
	[36]
	Only agriculture sector. 

Our interpretation

	Properties regarding wild, associated and genetic agrobiodiversity

	Genetic diversity (plant) – number of plant varieties good for spreading in Ukraine (as of 2003)

	↑
	2898
	Agrosphera Ltd.
	Number of genotypes commonly used: number of plant varieties good for spreading in Ukraine [6,7]

	Wild and associated variety 

(wild-growing plant), number of varieties
	↑
	944
	R. Burda and other[8]
	[8, 9]

	Wild and associated variety (alien varieties of wild-growing plants), number of varieties
	↑
	511
	R. Burda [8]
	[8, 9]; in 1927-2003 – noticeable is the growing invasion of alien plants on fields [9]

	Social and economic properties

	Share of agricultural production in GDP (1995-2002), %
	↑
	14,9…15,3
	[22]
	

	Energy consumption (for agroindustrial complex of Ukraine), 

Mln. t of conventional units/year
	↑
	10-12 
	[21]
	Or 3-4% of the total amount of energy consumed by the state [21]

	Emissions of contaminants from stationary sources into atmospheric air (agriculture, hunting and related services), share of the total emission, 2000-2001, %
	↓
	0,26…0,24
	[36]
	


As regards the second component – organizational – its background and findings are as follows
. To enhance interaction between the three Rio Conventions (FCCC, CBD, CCD) the Joint Liaison Group (JLG) was established in August 2001 between the secretariats of the three Conventions. Party conferences of the three conventions later approved of the establishment of such Group, calling for intensive cooperation between the conventions, and asked to conduct an analysis of the variants of the possible partnership and synergy. In November 2002 the Conference of FCCC parties decided to invite representatives of the Secretariat of the Convention on Wetland to exchange information and participate in Joint Group meetings. (Where necessary, representatives of other organizations and communities may be invited, like for example the Intergovernmental Panel on Climate Change (IPCC).) 

At the fifth meeting of the Joint Meeting that took place in Bonn, Germany on January 2004 possible variants of improvement of joint efforts were discussed. Based on the agreement the CBD, CCD and FCCC secretariats jointly prepared a document, where they set out possible variants of cooperation between the three Rio Conventions to be further discussed at the next Group meeting. In the meantime the Group is maintaining a web-page dedicated to joint efforts. References on the web-site are published on the sites of all three Conventions. 

Presently, active implementation of these agreements has begun, and a special UNEP IBM Project was launched to develop a modern search system (the so-called “module”). Today it is composed for four Multilateral ecological agreements: FCCC and its CP, CBD, the Ramsar Convention, the Convention of Conservation of Migratory Species of Wild Animals (CMS), the World Heritage Convention and the Convention on International Trade in Endangered Species of Wild Flora and Fauna (CITES). 

To better understand the structure, the contents of the module elements and simplification of navigation an overview was prepared, which may help reach an appropriate section. Taking into account a number of European initiatives, such “module” also provides for their studies and taking into consideration.

Appropriate types of activity (actions) are directed to Parties; however, in some cases actions are directed to other subjects, especially secretariats and organizations involved in financing. Direct obligations concern the actions related to climate change, biodiversity or each of their components, or has some relation to the matter of module, i.e. there is a relation that may be established based on the text. Indirectly justified obligations describe the actions that should be performed to achieve the set goal despite the absence of references to climate change, biodiversity or each of the mentioned components in the action description. The requirements arise from MEA regulations (assessment of ecosystems on the border of the millennium), mentioned above and are supported by actions, specified in made decisions, resolutions or recommendations represented in a chronological order. 

Whereas the foregoing types of activities aimed at reduction of other threats to biological diversity or its components, the threats are described based on the relation they have to the module. The said types of activity is the evidence of the increasing recognition of the value of biodiversity. Biodiversity serves as an indicator of climate changes, makes it possible to carry out their monitoring, as well as helps mitigate consequences of climate change and adapt to their inevitable influences. However, there are may gaps in understanding these issues. Participants of the process call for paying more attention to the support and enhancing sustainability of the components of biological diversity for the purpose of adaptation to climate change and its consequences. It is also necessary to ensure that the types of activity aimed at combating climate change would not result in unfavorable consequences for biodiversity. 

Due to the said approach, joint efforts of the three conventions (with regard to Ukraine) are already known, and the state of affairs as of mid July 2006 is as follows.  

Assessment: joint scientific analysis and monitoring are not conducted. 

Education, training of personnel and informing of the public – are not interrelated and do not provide for a specific training.  

Cooperation:  is exercised occasionally within implementation of BMU and a personal contact of government officials that may be members of interministry unions, collegiums, etc. 

Legislative measures and the national policy – are really introduced on account of legislation development.   

Resource supply – providing financial and technical support is carried out not for the reason of the need for special-purpose interaction, but due to the logical overlap of some national programs, projects, etc. 

Adaptation: there are only first cases of target adaptation, in particular, concerning stirring up efforts to find priorities for projects of joint implementation, searching for the ways of energy saving, specific creation of varieties.

Mitigation of consequences: exercised in Ukraine only for the recent years (see «adaptation») – with the help of certain actions, the objective of which is to restrict emissions of greenhouse gases and better quality of absorbents and storage devices of greenhouse gases.

According to CCD there are three areas (three subconventions) of desertification: degradation of soil, decrease of biodiversity and increase of dryness of climate. The said processes are interrelated, which means the existence of direct and reverse links among them, identification, quantitative assessment and mathematical forecast of development for different scenarios of human activity, which is the key task of scientific supply of fighting against desertification of land.

Development of a joint Action Plan by the three Conventions requires not only a related analysis of the existing legal, institutional and financial problems as to implementation of the Conventions, but first of all the analysis of common mechanisms of development of negative climate changes, biodiversity, the state of land cover and dynamics of landscapes. This analysis allows to set priority areas of activity to prevent, slow down or mitigate negative changes, including desertification and degradation of land. 

Desertification is observed in all continents except Antarctica. Dry territories account for about 41% of land, where over one third of the global population resides.

Presently, efforts to establish interrelation and interinfluences among the three major UN Conventions in the area of conservation of environment take place simultaneously in many counties – parties to the Conventions, but the specifics of local conditions of each of the affected countries require a specific analysis. In this report we will provide a preliminary assessment of mechanisms of interinfluences of the processes of desertification, climate change and biodiversity on the bases of the analysis of publications, personal studies findings, taking into account most recent research of the national and foreign scientists.

One of the main factors to form the landscape is climate conditions of a territory. And a frequent derivative of those are often the systems of land use, soils and plant associations, which in their turn are the core of biocenosis. Thus, the climate, its global and regional character, microclimate conditions of territories stipulate a qualitative composition and space structure of landscape groups. 

Biota as the most sensitive to environment changes and accordingly most sensitive landscape component may serve a sort of an indicator for diagnostics of most lengthy and slow processes – degradation of soil, desertification and climate change.

Thus, analyzing interference and interdependence of the three conventions CCD, CBD and FCCC we pursue the following sequence: 

	Climate change

FCCC

[image: image1.jpg]



	Global natural, and natural and anthropogenic processes not sufficiently controlled by man, causes of which are not sufficiently studied.

Their direct influence on the processes of landscape development, systems of land use and soil formation is much higher than the reverse impact. Influence productivity and sustainable development of the agroecosystem.



	

	

	Degradation of landscapes (desertification, decreasing of productivity, exhaustion of soil, erosion, deflation)

CCD


	Processes of local and regional character, natural and anthropogenic, rarely - natural.

To a considerable extent may be regulated by man, reasons of development are studied at quite a high level *), thus, may be forecast with a high level of probability.

Influence first of all the microclimate of a locality and some regional climate peculiarities. Determine landscape biodiversity. Influence sustainable development of the agroecosystem.



	

	

	Decrease of biodiversity

CBD
	Natural, and natural and anthropogenic processes, the reasons of which are actively studied, and may be estimated as studied at a sufficient level, and such that may be regulated by man to a certain extent. Influence both climate processes and the processes of development of land degradation, arising of the signs of desertification.




*) "Studied at a sufficient level" in this context means that the level of awareness of academic community on the nature of the process is sufficient for the development of certain measures as to its regulation, but is not complete and requires further studies.

2.1. Interrelation between desertification and climate change 

Forming on a certain territory of one or another type of landscape depends above all on climate conditions, specifically – interrelation of heat and humidity received by landscape. Thus, development of desertification may cause negative changes of hydrothermal mode of the territory, which in their turn may change to a certain extent not only under the influence of the global processes, but also as a result of change of local conditions and anthropogenic activity. Thus, there is interaction and interrelation of problems to be addressed by the three conventions (FCCC, CCD, and CBD). 


Chart 2.1. Descending spiral of degradation of land (left), directions for prevention of negative processes (right) and their interrelation with UNFCCC and CBD

Chart 2.1. suggests factors of development of degradation of land and the signs of its desertification. On the left side there are changes that result in a descending spiral of degradation of land and desertification, link to biodiversity, climate change, decrease of efficiency of agricultural activity, public welfare, and on the right – measures to facilitate the development of the said negative phenomena and processes.

While applying counter-measures to desertification and degradation of land the risk of having negative consequences decreases significantly. First of all it concerns the application of advanced land use systems, agrotechnologies and irrigation. 

2.2. Indirect impact of land degradation on the global and local climate.

The system of interrelations and interference of climate conditions, status of landscapes and soils as well as type of the use of heat and moisture is rather complicated and requires further researches. These interrelations are depicted in chart 2.2 in the simplified scheme form.


Chart. 2.2  Climate desertification factors and some reasons of their occurrence
Aridity increase happens due to either growth of the solar energy entry into the landscape, including that of heat energy, which may be caused both by the global warming and change of the area albedo or by decrease of the atmospheric precipitates volumes or nonproductive loss of landscape moisture such as during the soils erosion.
In the landscapes all these process are tightly connected both with the soil conditions and biota activity – plants and microorganism as top priority. Land ploughing is a radical change of landscape, which is preformed not only in the change of the natural vegetation by the artificially created agrocoenosis with the simplified type structure. Change of the soil conditions in the process of land-reclamation may also cause the microclimate conditions changes. Researches carried out by N.A. Karavayeva of the podsolic soils of the mixed forest zone showed that earth climate of arable soils in the result of their agricultural reclamation becomes more unstable, contrasting while watering, heat supply rigidly shifts towards the more south landscape areas.

The possible climate changes may effect the land desertification and soils degradation, which may further provide for the CO2 absorption by the ecosystem and its subsequent accumulation in the atmosphere. These processes will also influence the biological variety. Still since V.V. Dokuchayev times it is well known that presence of the well-developed vegetation, such as forest, makes a positive effect on the local climate, surface drainage and decrease of the erosive processes.  Destruction of natural cenoses (forest, meadow, water-and-marsh) and large ploughing of the area on the contrary create additional risk of soils erosion, their de-ulmification and biological variety decrease. 

Still at the end of ХІХ century V.V.Dokuchayev determined the signs of the gradual decrease of aridity conditions in the Steppe zone of Ukraine, which according to him, are generally of the anthropogenic origin. The major signs of the increasing aridity of the Steppe according to V.V. Dokuchayev are:

1. Increase of the surface drainage by valleys, ravines, gullies and annual present day negative indications of human economic activity: drainage gullies, plough furrows during down hill ploughing or ploughing at the angle to the relief horizontal lines;

2.  Liquidation of water-detention ravines and “saucers”, which have been drained or destructed by ploughing;

3. Loss (due to the wash-out) of upper water-retaining, water-detention and erosive layers, that is worsening of the water qualities of soils in the result of their erodibility;

4. Destruction of forests – “most important, most reliable and true regulators of atmospheric waters”;

5. Loss of the natural steppe vegetation, acting as water retainers and soil protectors;

6. Destruction in the process of agricultural use of the grain pattern, attributive to the black earth and favorable for the detention of earth moister, as a result of which the soil is being easily ruined by wind and surface water flows;
7. Total “plowing”, and consequently a slow exhaust of soils.
As we can see, the present day researches entirely confirm the theories put forward by Dokuchayev.

Chart 2.3 depicts the direct and reverse connections (inner circles) between desertification and degradation of soils, global climate changes and loss of biological variety. Inner circles show the relation of earth erosion to the above-mentioned global processes. The outer circles show the relation and interference between the loss of the biological variety and earth degradation.

The upper part of the outer circle shows the impact of the possible climate warming and growing desertification risks, which may positively or negatively affect the biological productivity of the natural and artificial phytocenoses, which will decrease, and under a positive affect will increase, the level of carbon deposition in the soils. The regional character of these processes complicates the forecasting of the global climate changing risks with respect to some particular regions. It is necessary to determine that the impact of the global climate changes onto the desertification processes is rather complicated and insufficiently studied. Climate warming may negatively influence the biological variety. Simultaneously it is well known that increase of the CO2 in the air has a positive effect on the plants productivity. Consequently development of most vegetables will sufficiently improve, but the change of the temperature and lighting conditions and humidification will cause oppression of kinds, which are badly adapting to such changes and their change by new kinds, more affiliated to the new conditions. These opposite reactions of various plant kinds to the increase of CO2 concentration and temperature may also sufficiently affect the vegetation variety. However in accordance with the present day scientific data it is rather difficult to forecast the development trends of these processes. 


Chart. 2.3.   Direct and reverse relations between the soil degradation, global climate changes and biological variety

It is apparent that due to the existing tight relations between the climate changes, desertification processes and soil degradation the closer cooperation and coordination among the three conventions will promote for the deeper comprehension of the common problems and interference as well as for the more efficient solution of issues related to the increase of efficiency of anti-desertification measures, adaptation to the climate changes and maintenance of the biological variety.

Influence of the earth degradation on the heat conditions of the area. Soil, atmosphere, live organisms as well as surface and soil waters - these are inseparably interrelated links of circulation of substance energy, moisture and gaseous substances. A constant energy and gas exchange happens between the soil and atmosphere in which the soil surface function as a powerful transformer of the air content due to its extremely high geochemical activity, which in its turn is considerably conditioned by the soil biota activity.

By today, according to the experts, the anthropogenic contribution into the СО2 emission in the atmosphere makes only around 4% (table. 2.1).

Table 2.1. Correlation of emissions of CO2 in the atmosphere at the expense of natural and anthropogenic sources

	Sources
	С-СО2, Ht
	%

	World emission of СО2 (totally), particularly:
	204-234
	100

	Natural sources (totally)
	195-225
	96

	 particularly: breathing of the ground biota
	45-60
	24

	breathing of the soil biota
	60-75
	30

	breathing of the ocean biota
	90
	41

	Anthropogenic activity (totally)
	8,5-9,0
	4

	particularly: burning of the fossil fuel
	6,5
	3

	Change of the land tenure (planting of forests, new plowing of virgin lands, etc.)
	2-2,5
	1


According to the above table the ground biological sources of the carbonic acid include breathing of plants (ground surface organisms and roots), breathing of the soil microorganisms and animals. The integrant index of the “soil breathing” is a summarized CO2 production by the soil microorganisms, soil faun and plants root systems. The literature often does not make difference between such terms as  “soil breathing” and “soil emission of carbon acid”.
The soil air contains in much bigger, than atmospheric air, volumes of nitric compounds (NH3, NO, NO2, N2O), CO2, CH4, H2S, SO2 of light organic substances. Thus according to N.P. Remezov (1952) if the content of the molecular nitrogen in the soil air is close to that of the atmospheric (78-80%), the content of CO2 may constitute from 0.1 to 15%, which is 3-500 times higher than in the atmosphere. Amount of these substances in the soil air depends upon the soil microorganisms’ activity, volume of the organic substances included, alkali-and acid and oxidation-reduction conditions. Depending upon the sphere of transformative changes the soil may act both as a donor and acceptor of the most important vapor gasses – CO2, CH4 and nitric oxide, which cause destruction of the ozone layer (chart 2.4).

The normal process of the soil cover evolution happens together with the conservation of atmospheric carbon in the form of humus substances or peat (in the hydromorphous conditions) and relative increase of the organic carbon reserves in the soil. 



























Chart. 2.4.   Circulation of nitrogen in the agricultural ecosystems and its relation to climate changes and agricultural variety.

Agricultural sector of the economy is the source of the fifth part of the world’s anthropogenic emission of greenhouse gases, including about 30% of the total emission of methane (СН4) and to 65% of N2О. As far as Ukraine is concerned, the negative balance of carbon has been created for almost 15 years within agricultural economic systems. As a result of loss of humus, carbon is released as СО2 into atmosphere, which may have its negative contribution to climate changes.

Soils play a significant role in the global circulation of СО2, N2О and СН4. They are both a source and the place of adsorption of these greenhouse gases. Microbiological mineralization of the soil’s organic substance and application of organic and mineral fertilizers is also accompanied with emission of СО2 and N2О to the atmosphere, which may be viewed as a factor causing increased concentration of these gases in the atmospheric air. Minimization of this process may be achieved through introduction of the land use practices and agricultural technologies that would increase the level of СО2 binding both through increased productivity of agrophytocenosis, and accumulation of humus in the soil. 
Reduction of the area under cultivation, prevention of erosion processes also contribute to reduction of greenhouse gases into the atmosphere. The maximum replacement of technical nitrogen by biological nitrogen (intensification of nitrogen fixation), increase of the ratio of use of mineral fertilizers contributes to reduction of N2О release into the atmosphere, as well. On the contrary, binding of СО2 and Nitrogen with plant biological mass in the process of photosynthesis, balance without deficit of the organic substance in the agricultural ecosystems ensure their accumulation in the soils. Thus, there exist mechanisms and activities to reduce the negative impact of economic activities both on the soil condition and on the global and local climatic changes. 
The Kyoto Protocol materials also emphasize on additional measures to be taken to reduce emission of harmful gases (СО2, NH4, N2О) into the atmosphere and decrease the greenhouse effect through improvement of the soil condition. For these purposes, it is necessary to improve the land use system (for decrease of arable areas, prevention of soil degradation, primarily – erosion, preservation of waters and swamps), modernize agricultural activities, particularly, through partial replacement of technical nitrogen with biological nitrogen, reach the balance of humus without deficit, increase the share of agroforestal and meadow-improving practices having a positive influence on the carbon and nitrogen balances in the agricultural systems on 70% of Ukraine’s territory. Today, Ukraine has considerable experience of scientific developments in this area, as well as positive examples of their practical application. The desertification problems having indirect effect on changes of climate, biological diversity and degradation of soils, and vice versa, need to be resolved on all levels of government, but most importantly on the local level, through introduction of adapted systems of land use and agricultural technologies, as well as integration of the land and water resource management. 
Another way of CO2 conservation in the souls from atmospheric air is the pedogenic generation of carbonate through chemical binding of CO2 and Са, which is released from the soil’s mineral phase in the process of weathering.

Currently, with considerable losses of humus according to the research results, the whole Europe is a territory of carbon dioxide drain. We do no consider the increase of CO2 emission with growing level of soil surface erosion, which is indicated, to be significant for Ukraine’s soils. The influence of the carbonates in the soil on СО2 emission is still disputable. The soils of steppe type of pedogenesis with considerable reserves of calcium are characterized with high buffer capacity for carbonates. Simultaneously, the processes occur of pedogenic carbonate formation where СО2 is conserved in the soil and carbonate leaching with release of СО2 into ground air and then into atmosphere. For the soils of Ukraine, researches provide contradicting data as to the dynamics of soil acidity, which is closely connected with СаСО3 dynamics. For instance, according to the 1976 - 2003 data, acidity of typical black soil grew by 0,4 units (by рН saline) due to leaching of carbonates, while according to the data no considerable changes in the soil acidity occurred in 1966 - 2003 in Chernihiv Oblast despite the drastic decrease of lime doses. Research of carbonate dynamics and reserves in the soils of Russia within the historic period made by Riskov with coauthors demonstrated that the total balance of СО2 for the last 3,5 thousand years was at the level when emission of СО2  exceeded its conservation approximately by 35 million tons per year. Compared to the total emission of СО2 into the atmosphere, however, this amount is insignificant and on the average does not exceed 2% of the total СО2 emission from the soil surface.

Table 2.2 Evaluation of CO2 exchange between atmosphere and ground ecosystems based on results of 17 models, Gt/year 

	Climatic Zone, Region 
	Minimum 
	Maximum 
	Average 

	Boreal Asia 
	0,71 ±0,58
	-1,7*) ±0,58
	-0,58

	Europe  
	-0,02 ± 0,58
	-1,2 ±0,35
	-0,60

	Boreal North America 
	0,71 ±0,28
	-0,21 ± 0,32
	0,26

	Moderate North America
	-0,34 ±0,61
	-1,77 ±0,33
	-0,81


*) Minus means that a territory is a place of CO2 drain while a positive figure indicates that a territory is a source of CO2. 

Another significant sources of CO2 coming into the area are fires – in forests, steppes, turf deposits and straw burning. In this case, we have, so to say, a cyclic self-strengthening process. Increase of territory aridness causes more frequent fires, which, in its turn, increase emission of greenhouse gases to the atmosphere.

Thus, the main sources of СО2 emission that distort its natural balance are: reduction of humus, mineralization of turf layer on dewatered hydromorphic lands, fires, liming of acid lands, and, to some extent, soil erosion. Drainage of СО2 to ground ecosystems is ensured through increase of their biological productivity and creation of conditions for additional humification in degraded soils (Graph 2.5).

In the processes of conservation or emission of carbon dioxide, the change of the humus content in a 20 cm layer of soil by 0,1% is equivalent to 3,81 t/ha of СО2. Ploughing of lands naturally causes their dehumification. This process then slows down but if no special agrotechnical and comprehensive soil protection methods against erosion are applied loss of humus will continue. 

Chart 2.5.   Circulation of carbon in agricultural ecosystems and its connection with changes in climate and agricultural and biological diversity 
Analysis of dynamics of increase of humus in Ukraine’s soils made on the basis of agrochemical research data demonstrates dehumification processes everywhere in Ukraine. The tempos of humus losses directly depend upon its general content in the soils. Naturally, soils with a higher content of humus lose more humus in absolute terms than the soils poor in humus. For the last 40 years, arable lands in Ukraine lost 0,1 to 0,4% of their humus contents. 

Thus, the complex system of climatic conditions, the status of the soil surface and agricultural biological diversity are in permanent dynamic balance and interdependence. In this situation, despite the different levels of mutual influence between these factors, there exist common problems, which are better solved in a complex approach.

Dewatering of hydromorphic soils. Swamps are natural accumulators of humidity, regulators of water regime and climate in the regional scale. Accumulation of the turf layer in swampy areas is another powerful mechanism of СО2 conservation. As demonstrated by the research, absorption of carbon dioxide in swampy areas is replaced with its intensive emission into the atmosphere in the process of dewatering and further agricultural use of these lands.

The dewatered lands of Ukraine, which are mostly peat, sand and sub-sand soils of Polissya, during the summer time, suffer from the lack of moisture. Decrease of the total landscape evaporation because of the accelerated water disposal by the river system causes aridity conditions of the territory, which due to its geographical location belongs to the forest zone with normal and excessive humidity. These processes further affect the mineralization of the organic substance and emission of СО2 into the air, as well as on the biological variety.

Change of the earth surface albedo. The mechanism of this factor effect is being disclosed by the scientists-geographers and meteorologists and it is probably a reason for the desertification in the tropical regions with the very unstable and insufficient watering. Albedo increases simultaneously with the vegetable cover, consolidation of the soil after the excessive cattle pasture and where the soil is being cultivated without the vegetation. This causes a relevant fall of the surface air layer temperature and decrease of the intensity of its convective rise. The atmospheric column becomes steadier, less mobile, the air inside becomes somewhat more compressed and tends to lowering, which in its turn causes weakening of the water vapor condensation and even its termination, the atmospheric precipitations being rapidly decreased. This process becomes more intensive within the time course because the vegetative cover cannot be fully renewed because of the over-consolidation of soils and their gradual destruction by erosion and deflation. Such a desertification mechanism in the Ukrainian environments may partially act in the Dry Steppe and especially at the territory of Northern Crimea.

Destruction of the natural vegetation and water erosion. For Ukraine the “Mediterranean” desertification scenario is more vital – where the desert landscapes were formed together with the sufficient humidity preservation due to the destruction of soil surface layers by water erosion because of the removal of vegetation at the mountainsides by Ancient Greeks.  In this case the mechanism of the anthropogenic desertification may be as follows: destruction of forests will make a surface flow stronger and consequently will cause erosion processes intensification and gradual loss of the surface soil on one hand and worsening of feeding the ground waters – on the other hand. Erosive soil destruction together with the growing aridity make the restoration of the vegetative cover impossible, which could protect the soil from ruining and create conditions for retaining of the flowing water. The desertification circle closes and a so-called waste area being formed, which is an ill-productive, woodless vegetative group that frequently does not form a solid growth cover.
Impact of the climate change onto the desertification. Desertification, as an expansion of low productive arid landscapes is a direct cause of the climate dryness increase. However by now the climate aridity of Ukraine landscapes has not been scientifically proved. Moreover there are grounds to claim that the size of average annual precipitations increases at the south and east of Ukraine, the level of the climate continentally at the south and east of Ukraine decreases, there is a leveling of the climatic field. At the same time the biological productivity of landscapes decreases, which is attributive for desertification. 

Thus for Ukraine more significant is the anthropogenic degradation of soils, which while decreasing the total biological landscape productivity, as well as possibility of the self-restoration of the vegetative coating and soil resistance to erosion processes will cause the emerging of desertification signs even with the absence of the high level of the aridity of climatic conditions.

2.3. Interaction between desertification and biodiversity 

Additional research is needed to study impact of desertification and soil degradation on biodiversity in Ukraine. It has been established though main changes are caused by pastures, deforestation, introduction of new species and ploughing-up (UNEP 1995).

Living organisms perform essential ecological functions to maintain environmental balance in nature, such as regulation of gas contents of atmosphere, hydrological cycle and climate, formation and conservation of soil fertility, detoxication of pollutants and self-cleaning of environment.

By today’s estimates, primary factors of bio diversity reduction is degradation and ruin of habitats of biota, which cause extinction of 83% species of mammals and 85% species of birds in the total of extinct species. For example, transformation of forests and meadows into farmland results in dying out of plants and animals.

All types of native habitats suffered greatly in the course of last three decades. According to FAO, main reasons of deforestation include expansion of arable lands and seizure of new territories for human settlements. 

Level of transformation of natural systems caused by ploughing-up in today’s Ukraine is the highest in Europe bringing the country to one of the top positions of the global list. According to SLRC, percentage of forest land in Ukraine is 17.3% and is largely recognized insufficient. 

Impact of soil degradation on bio diversity may be conditionally split into direct and indirect. Direct impact is produced by ruin of natural habitats, toxic farming chemicals and industrial pollutions, overproduction and poaching. Indirect impact is encountered where it changes specific parameters of species’ living environment, e.g. changed pH of natural waters, pollution of surface water with products of erosion, introduction of species etc.

Impact of reduced biodiversity on soil degradation, and vice versa, is somewhat controversial and requires additional research. We have discussed some aspects of this interference when analyzed interaction between desertification and climate.

Concerted implementation of nature conservation conventions may enhance their synergy and raise effectiveness of the proposed measures, which will contribute to sustainable usage of natural resources potential and better lives and well-being of humanity. Local signs of global warming to a large extent depend on particular local conditions as well as on the scientifically grounded proposed counter actions, and on their adequacy to reverse negative trends. In this respect, special attention should be paid to a well-grounded and timely adaptation of human activity, primarily, through sustainable land and water resources management, and biodiversity conservation, which should help to hold back desertification and soil degradation. It is important to emphasize that should forecasts regarding climate appear not true, as was pointed out by some literature sources, the proposed steps in the area of the three conventions interaction may help to better address issues of natural environment protection, land usage and conservation and improvement of people’s living conditions.

The mentioned directions of synergy enforcement match the spirit of the document FCCC/SBSTA/2006/L.14, adopted by the Subsidiary Body for Scientific and Technical Advice (SBSTA) at its Twenty-forth session (Bonn, May 18-26, 2006), on the progress in the enhanced cooperation among the three Rio-conventions, and document FCCC/SBSTA/2004/INF.19, adopted earlier, on November 2, 2004 in Buenos Aires, and which preliminarily explained how the enhanced cooperation among the three conventions was to look like. The document also mentions the need for setting up and rolling out activity of a Joint Liaison Group (JLG) made up of three conventions secretariats, which will be specifically responsible for this issue. One of the results, inter alia, was drafting a module for international agreements related to biodiversity, of which we have already informed through our general and topical reports. 

Specifically, the document FCCC/SBSTA/2004/INF.19 contains the following list of 11 options of cooperation:

a) promotion of complementarity among the national biodiversity strategies and action plans under the CBD, the national action programs of the UNCCD and the national adaptation programmes of action for the developed countries;

b) collaboration among national focal points;

c) collaboration among the scientific subsidiary bodies to the conventions, the Subsidiary Body on Scientific, Technical and Technological Advice to the CBD, the Committee for Science and Technology (SCT) to the UNCCD and the SBSTA to the UNFCCC;

d) the JLG (Joint Liaison Group);

e) Development of joint work programs and plans;

f) Joint workshops (at the international level);

g) Joint capacity-building activities, including training, and local, national and regional workshops to promote synergy in implementation;

h) Case studies on interlinkages;

i) Facilitation of exchange of information and experience, including improving inter-accessibility of available web-based data;

j) Cooperation in communication, education and public awareness programs;

k) Cooperation in the development of advice, methodologies and tools.

The convention bodies have frequently emphasized the importance of synergy at the national and local levels. For example, according to the SBSTTA to the CBD, “the primary motivation for cooperation is to promote synergies at the national and local levels where conventions are implemented. Efforts to promote synergies should be designed in accordance with national circumstances and priorities with a view to achieving sustainable development”. Similarly, the SBSTA to the UNFCCC reiterated the “importance of promoting synergy at the national and local levels where implementation of the various conventions occurs, recognizing that this can lead to increased efficiency and can help avoid duplication”.  The UNCCD COP, at its fifth session, underlined the need for action at the national and local levels, noting that concerted action makes a significant difference at those levels.

The need for joint action under the three conventions is defined primarily by the common goal and ways of achievement. Evidence to that exists in texts of the conventions and decisions of their superior bodies – Conferences of Parties. Particularly, articles of UNFCCC:

 4.1. e) Cooperate in preparing for adaptation to the impacts of climate change; develop and elaborate appropriate and integrated plans for coastal zone management, water resources and agriculture, and for the protection and rehabilitation of areas, particularly in Africa, affected by drought and desertification, as well as floods;

(f)....Take climate change considerations into account, to the extent feasible, in their relevant social, economic and environmental policies and actions, and employ appropriate methods, for example impact assessments, formulated and determined nationally, with a view to minimizing adverse effects on the economy, on public health and on the quality of the environment, of projects or measures undertaken by them to mitigate or adapt to climate change;

(g)....Promote and cooperate in scientific, technological, technical, socio-economic and other research, systematic observation and development of data archives related to the climate system and intended to further the understanding and to reduce or eliminate the remaining uncertainties regarding the causes, effects, magnitude and timing of climate change and the economic and social consequences of various response strategies

6...b)..Cooperate in and promote, at the international level, and, where appropriate, using existing bodies:

(i)....The development and exchange of educational and public awareness material on climate change and its effects; and

(ii)....The development and implementation of education and training programmes, including the strengthening of national institutions and the exchange or secondment of personnel to train experts in this field, in particular for developing countries

Kyoto Protocol to the UNFCCC:

2.1. a) implements and/or further elaborates policies and measures in accordance with its national circumstances, such as:

i) Enhancement of energy efficiency in relevant sectors of the national economy;

ii) Protection and enhancement of sinks and reservoirs of greenhouse gases not controlled by the Montreal Protocol, taking into account its commitments under relevant international environmental agreements; promotion of sustainable forest management practices, afforestation and reforestation;

iii) Promotion of sustainable forms of agriculture in light of climate change considerations;

iv) Research on, and promotion, development and increased use of, new and renewable forms of energy, of carbon dioxide sequestration technologies and of advanced and innovative environmentally sound technologies;

11.2. In the context of the implementation of Article 4, paragraph 1, of the Convention, in accordance with the provisions of Article 4, paragraph 3, and Article 11 of the Convention, and through the entity or entities entrusted with the operation of financial mechanism of the Convention, the developed country Parties and other developed Parties included in Annex II of the Convention shall:

a) Provide new and additional financial resources to meet the alleged full costs incurred by developing country Parties in advancing the implementation of existing commitments under article 4, paragraph 1 (a), of the Convention that are covered in Article 10, subparagraph (a); and 

b) Also provide such financial resources, including for the transfer of technology, needed by the developing country Parties to meet the agreed full incremental costs of advancing the implementation of existing commitments under Article 4, paragraph 1, of the Convention that are covered by Article 10 and that are agreed between a developing country Party and the international entity or entities referred to in Article 11 of the Convention, in accordance with that Article.

The implementation of these existing commitments shall take into account the need for adequacy and predictability in the flow of funds and the importance of appropriate burden sharing among developed country Parties. The guidance to the entity or entities entrusted with the operation of the financial mechanism of the Convention in relevant decisions of the Conference of the Parties, including those agreed before the adoption of this Protocol, shall apply mutatis mutandis to the provisions of this paragraph.

Options of cooperation are clearly in line with decisions of the UNFCCC Conferences of Parties 2.СР.7; 4. СР.7; 1.СР.8; 11.СР.8; 19.СР.9.8; 19.СР.9,9; 10/СР.1,4.: 

· Implement the New Delhi Work program, according to Article 6 of the Convention, focusing on the development and implementation of educational and public awareness programmes on climate change and its effects;

· Plan and effectuate training of scientific, technical and management staff;

· Arrange secondment for staff in order to train experts in climate change and its effects;

· Ensure and facilitate public access to information on climate change and its effects;

· Include climate factors into the National Programs of Combating Desertification;

· Include tasks to mitigate climate change into the national Sustainable Development Strategies;

· Take into consideration climate change during establishment and management of protected zones;

· Develop constructive and effective action in order to expand and improve transfer of environmentally sound technologies and access to them;

· Detect factors that adversely affect biodiversity;

· Detect negative influence of invasive alien species;

· Detect sensitivity of forest, mountain, water and swamp ecosystems and ecosystems of sea coastal zones;

· Determine possible options and modalities with help of which incentive measures supported by Kyoto Protocol in accordance with UNFCCC may facilitate fulfillment of objectives of the Convention;

· Take steps to protect and enhance sinks and reservoirs of greenhouse gases not controlled by the Montreal protocol;

· Promote efficient forest management practices, including sustainable forest usage, afforestation and reforestation;

· Encourage sustainable farm management practices, especially in the area related to climate change;

· Minimize the process of degradation, and facilitate renewal and management practices of peat bog and wetland ecosystems, which retain significant reserves of carbon and are able to absorb carbon;

· Minimize negative effects of climate change through its mitigation, generally;

· Undertake evaluation, in accordance with the national legislation, of risks related to usage of invasive alien species and genetically modified organisms on projects of afforestation and reforestation;

· Minimize negative effects of climate change on wetlands and migrating species by mitigation of these effects;

· Reinforce cooperation with UNFCCC including CP CBD, especially on issues of biological diversity of forests, including the role of UN Forum on Forest Area;

· Facilitate collaboration in the scientific research aimed at deepening knowledge, and reducing or eliminating residual uncertainties regarding causes, effects, sizes and terms of climate change, as regards economic and social consequences of responding strategy;

· Facilitate exchange of information on mitigation of climate change, its effects and adaptation.

Further planning of activities and evaluation, in view of modern opinions, has to include the following components:

Evaluation  

· Act 1: Benefits of biodiversity in overcoming effects of climate change 

· Act 2: Determine impact of climate change on biodiversity 

· Act 3: Assess sensitivity and adaptation options 

· Act 4: Conduct assessment to establish technological needs 

· Act 5: Control climate change effects and stimulate biodiversity 

· Act 6: Impact on biodiversity from activities of Parties to FCCC and ССD

Public Awareness and Staff Training  

· Act 1: Explain to the public the interaction between climate change and biodiversity 

· Act  2: Design and implement educational programs on climate change 

· Act 3: Design training and practical assistance on climate change and its effects 

· Act 4: Practical programs to reinforce national institutions 

· Act 5: Accessibility of information on climate change and biodiversity 

· Act 6: Lessons learnt and knowledge sharing

Cooperation
· Act 1: Partnership formation  

· Act 2: Collaboration in scientific and systematic research 

· Act 3: Facilitate information sharing 

· Act 4: Cooperate in staff training and creating public awareness 

· Act 5: Coordination of activity  

· Act 6: Provide examples of cooperation 

National policy and regulations 
· Act 1. Inform civil servants on interaction between biodiversity and climate change 

· Act 2.Develop strategies based on understanding of interaction between biodiversity and climate change 

· Act 3: Design an impact assessment procedure

· Act 4: Include topics on interaction between biodiversity and climate change  into plans and strategies 

· Act 5: Steps to reduce impact of climate change on biodiversity 

· Act 6: Create environment conducive for transfer of technologies 

· Act 7: Select appropriate institutional mechanisms 

Provision with resources  

· Act 1: Support countries susceptible to effects of climate change 

· Act 2: Support projects and activities to combat climate change 

· Act 3: Determine capacity building needs 

· Act 4: Build capacities  

· Act 5: Ensure effectiveness and sustainability of enforcement actions 

· Act 7: Facilitate technology transfer processes 
Adaptation
· Act 1:  Biodiversity in the development of climate change adaptation measures 

· Act 2:  Determine the role of ecosystems in adaptation process 

· Act 3:  Policy and decisions in accordance with the developed principles 

· Act 4:  Develop various adaptation methods 

· Act 5:  Assess adaptation methods 

· Act 6:  Raise sustainability of natural systems 

· Act 7:  Raise sustainability of community 

· Act 8:  Restore  degraded ecosystems 

· Act 9:  Recognition of the negative impact in adaptation methods 

· Act 10: Include adaptation measures into political and strategic plans 

Mitigation of effects  

· Act 1: Selection of measures to mitigate climate change effects on biodiversity 

· Act 2: Investigate carbon absorption technology 

· Act 3: Greenhouse gas emission reduction through carbon absorption 

· Act 4: Awareness of adverse affects by means of mitigation of climate change impact

2.4. Forecasted climate models for Ukraine’s environment and production sector development scenarios 

Considering inefficiency of available climate forecast models for Ukraine’s conditions, such forecast is prepared using 6 various models, four of which include:

· Goddard Institute for Space Studies (GISS), with 4.20С sensitivity to doubling of CO2 content;

· Geophysical Fluid Dynamics Laboratory (GFDL) model with 40С sensitivity to doubling of CO2 content;

· Canadian Center for the Culture of Microorganisms (СССМ) model with 3.5 0С sensitivity to doubling of CO2;

· UK Met Office (UKMO) model with 3.5 0С sensitivity to doubling of CO2.
These models characterize the so called tranquility, i.e. those climate changes which may take place as a result of “abrupt” doubling of CO2 concentration in atmosphere after completion of the period of thermal relaxation of the global climate system, while two other models: 

· the US Geophysical Fluid Dynamics Laboratory (GFDL)’s; 

· Max Plank Institute (МРІ)’s, Germany

characterize climate change for conditions of transitional, time-dependent state (with incremental increase of CO2 concentration, 1% per annum).
Experts estimate, that modeling for transitional state is more realistic, as it enables to monitor inertia of climate system, i.e. its natural delay with response to change of greenhouse gases in atmosphere. Should content of CO2 in atmosphere double, air temperature is likely to rise in all seasons of the year. Of note, according to scenarios built on CCCM and GISS models, air temperature is likely to grow most in winter, while according to GFDL and UKMO scenarios – in spring. However, according to the last scenario, warming in Ukraine will clearly strengthen in the direction from South to North, and will be most notable in the area of Ukrainian Polissya during winter and spring. It is important to note, that all scenarios are unanimous about the increase of rainfall amount. On a case by case basis, this increase may exceed the existing level by 20%.
Scenarios of transitional state predict growth of both air temperature and amount of rainfall. Global warming may result in leaner supply and poorer quality of water resources, particularly, of Southern regions of Ukraine. Therefore, in the future Ukraine may face a need to tap water resources from other rivers’ basins, in order to meet the demand for water in southern oblasts. 

Climate change to warming is expected to raise levels of the Black and Azov seas, which may lead to wash-out of coastline, flood, impoundment, and salinization of soils in the area close to the Black sea, causing significant changes in ecosystems of the Danube, Dnieper and Dniester river mouths.[30]. By various climate change modeling scenarios, levels in the Black and Azov seas may raise from 22 to 115 cm.

Naturally, the scenario with the level higher by 22 cm is more favorable, and, in opinion of scientists, is more likely. Should it come true, the coastline zone will suffer from stronger attrition, however, generally will stay as it is. Firth, estuaries, deltas and spits will remain, and losses of soil will be minimal.

Ukraine’s forestry is likely to change considerably, too. Climate modeling data demonstrate that the scenario on the basis of CCCM model is least favorable. Forest productivity throughout the territory will drop, roughly by 0.5 m3/ha, while damage of pest and fungi epiphytoties will increase resulting in lower СО2 sequestration by woody biomass.

As for farming sector overall, climate warming in the generalized form (via increase of СO2) may positively impact crop growing productivity. With content of carbonic acid twice as high, the process of photosynthesis in plants may become quicker by 30 to 100%, depending on warmth and water availability. In the meantime, various plants may respond differently to higher СО2 content. C-3 group plants (wheat, barley, sunflower, rice and soy) will grow and ripen faster, and their yields may increase by 20-30%. It is important to emphasize that while higher content of carbonic acid may positively affect yields of farm crops, it may result in poorer quality of grain and cause deficit of proteins.

Higher temperature will also bring shorter inter-phase periods and vegetation cycle, and, consequently, induce earlier ripening and harvesting. 

Winter wheat growing zone may shift to higher latitudes. Favorable conditions may arise for expansion of areas under barley, oats, corn, and leguminous crops, as well as for considerable increase of feed grain growing.

Climate change to warming in Ukraine may also improve conditions for intensive development of dairy and pig farming in Western Polissya and right-bank Forest and Steppe, and for meat cattle-breeding in the Steppe and western Polissya.

Richer rainfall in the Ukraine’s east and south will increase risks of intensified erosion processes and impoundment. While on the reverse side, less water in south-western region may exacerbate risks of stronger deflation processes.

All above mentioned projections demonstrate complexity of processes that may impact agrarian production systems by various scenarios which proves the need for appropriate scientific research and gradual adaptation, particularly, of farming sector, to the projected climate changes.

3. Possible situation development scenarios

3.1. Situation development scenarios (models) with conventions unfulfilled  

First global scenario: population growth and higher demand for food will result in the need for bigger farmland acreage, including by seizure of wild lands. This scenario will contribute to larger acreage of lands subject to erosion and degradation, which in its turn will result in lower productivity of agro ecosystems. Bigger volumes of chemical and man-caused resources, i.e. fertilizers and pesticides, will be needed to compensate degradation processes; moreover, acreage of irrigated land will expand, entailing higher energy consumption.  As a result, greenhouse gases emission will increase, and problems with preservation of bio diversity and conservation of soil integrity are likely to arise, which eventually will worsen people’s lives.
Second scenario: population will grow, including through migration, however, scientifically-grounded agro ecosystem management methods will be used, particularly, to efficiently manage land and water resources. This will mitigate negative effects of desertification of lands and degradation of soils and moderate negative impact of farming activity on greenhouse gas emission. Consequently, risks of climate change, likewise threats to bio diversity, will be reduced. Overall, proactive and targeted combat with desertification and soil degradation will both favorably impact productivity of manufacturing and social sectors, and extenuate loss of bio diversity and effects of global climate change, including those exacerbated by human activity.

Third scenario:  Slow social and economic development of community, even without significant growth of population and consumption of food resources, will not allow to design and effectively apply methods of environmentally sound landscape-adapted farming, primarily, as a result of underfinanced scientific developments, and unavailable or weak government support of farmers. Use of inefficient land usage methods will logically lead to soil degradation further contributing to additional greenhouse gases emission and worse risks of land desertification and degradation. This is likely to increase risks of climate change at the global, and particularly, at regional levels. Under these conditions, projected climate change will adversely affect hydrological cycles, and intensify erosion processes and likelihood of other crisis phenomena. This will lead to growing risks of poorer phytosanitary phytocenoses, change in the structure of bio diversity, and lower productivity of agro ecosystems. All this will adversely affect human lives.

4. Monitoring of global climate change, land desertification/degradation and bio diversity

Ukraine is a party to over 70 international bi-lateral and multilateral treaties and conventions, fulfillment of which requires obtaining information about environment and its forecasting. Problem of climate change and issues of bio diversity are addressed on a step-by-step basis at sufficient level. The State Environment Monitoring System (SEMS) of Ukraine as far as land resources are concerned is based on departmental subsystems. According to the Provisions on SEMS, various government offices are in charge of monitoring of lands condition: Ministry of Agrarian Policy, Ministry of Environment Protection of Ukraine, State Land Resources Committee, State Water Resources Committee, State Forestry Committee, Ministry on Emergencies, and Ministry of Health Protection.

Ministry of Agrarian Policy (MAP) performs the bulk of monitoring research. Institutionally, farmlands are monitored by the State Scientific and Technological Center for Soils Fertility Conservation, which has well-developed regional network of offices. The Center determines content of humus (carbon), nitrogen, phosphorus and potassium, physical and chemical ratios, content of heavy metals  (Cd, Hg, Pb, Zn, Cu), radioactive nuclides, pesticide residues and key agro physical ratios. With the interval of 5 years, the Center performed 8 rounds of farmlands examination.

State Water Resources Committee performs environmental and land improvement monitoring of irrigated lands with help of its stationary observation network: determination of level-sensitive and hydrochemical regime of subsoil and ground waters; water-salt regime of aeration zone; oxidation-reduction and nutrition regimes of soils; development of adverse geological processes; pollution of soils and ground water. 
Ministry of Environmental Protection. Institutionally, soil monitoring is performed by hydrometeorological service. It is limited in nature and focus on soil pollution. 

State Land Resources Committee performs monitoring of the landscape structure, land usage, coastlines of water reservoirs, seas and firths.

State Forestry Committee performs monitoring of forest ecosystems in accordance with the program UNEР/ECE-ICR Forests.

Ministry for Extraordinary Affairs (MEA) monitors pollution of soils in the zone of the zone of alienation and other territories affected as result of Chernobyl disaster.

Ministry of Health Protection performs monitoring of prevalently sanitary state of soils.

It is important to note, that standard ratios, methods, organization of collection, storage and disclosure of information between the above listed government offices is not harmonized, are not currently coordinated and that’s why are difficult to generalize and aggregate. As a matter of fact, Ukraine lacks a single system of monitoring the state of soil cover. Monitoring of such important indices of land degradation as water erosion and deflation is inexistent. The international standard-type regular spatial grid of observation over ecological state of lands is unavailable. 

Therefore, the state monitoring system of ecological state of lands, processes of desertification and degradation in Ukraine require structural improvement and effective coordination.

5. Response to climate change

5.1. Generic adaptation measures 

As was noted earlier, coordination of activity under the three Conventions, particularly, insofar as planning and implementation of adaptation measures are concerned, is performed in accordance with the decision of the Conference of Parties. Key generic adaptation measures include: 

· In order to implement effective and efficient cooperation on issues critical for three Rio conventions, to set up in Ukraine a National Coordination Center (Decision of SBSTA at its Twenty-forth session in Bonn, May 18-26, 2006, point 12 of the agenda)
· Create in Ukraine appropriate institutional framework for cooperation with the created Adaptation fund, with the purpose of receiving technical and finance assistance to compensate costs related to adaptation (Decision of SBSTA at its Twenty-forth session in Bonn, May 18-26, 2006, point 6 of the agenda);

· Take steps to manage ecosystems in order to maintain their resistance to extreme climate phenomena and facilitate the process of climate change mitigation and adaptation;

· Develop appropriate integral plan for hydro resources, farm crops, and reclamation of zones suffering from droughts, desertification and floods;

· Fulfill a work program to support biological diversity of mountain ecosystems, and protection of natural dynamic processes in order to raise resistance and adaptation capacity of mountain ecosystems to climate change;

· Fulfill an expanded work program to support biological diversity of forest zones with help of development of special strategies and action plans at the global, regional and national levels;

· Facilitate inclusion of farming sector’s bio diversity support into the national programs, plans and strategies;

· Improve adaptation capacities of migrating species by supporting their habitats which form natural corridors of species migration;

· Raise capacities of the community to adapt to changes taking place in ecosystems of wetlands, and caused by climate change

5. 2. Actions to adapt production operations to global climate change and counteractions in order to minimize adverse effects of desertification/land degradation and preserve biodiversity 

Exhaustion of the soil fertility, erosion, degradation and desertification of lands, deficit and pollution of water resources, lower productivity and insustainability of farming production are all interrelated things. Deterioration of environmental state of landscapes, soil and water ecosystems, reduction of bio diversity and fluctuation of climate conditions pose in front of the state, science and production systems the objective to implement effective political, legislative, organizational and technological steps, the preliminary list of which is presented in table 5.2. below.

Table 5.2 Summary of steps aimed at systemic adaptation of farming activity to climate change, signs of desertification, and preservation of biodiversity 

	Actions
	Purpose
	Ways to handle the problem 

	Political
	At the macro level (VR, CM) create a legislative framework, terms and rules to enforce energy saving, protection and efficient usage of land and water resources, their integrated management and preservation of natural environment


	Develop a mechanism of fulfilling responsibilities under environmental conventions, compliance with laws aimed at improving people’s lives by preventing critical situations, implementing effective mechanisms of adaptation to climate change, signs of desertification, degradation of lands and preservation of favorable natural environment.



	Sustainable supply with energy resources and implementation water saving systems of land usage and farming technologies  
	Overcome droughty phenomena through the development of modern irrigation systems, prevention of erosion processes, creation of the optimal structure of landscapes and protection of natural waters.
	Implement energy saving water and soil usage systems; reinforce usage of bio energy resources. Develop an incentive program recognizing compliance with environmentally friendly methods of running business activity.



	Ensure genetic bio diversity and design principally new agrobio technologies 


	Use potential of biotechnological adaptation of plants and animals in agro ecosystems to droughty phenomena and temperature stresses; improve resistance to diseases and pests. 
	Design new agro biotechnological measures which ensure resistance of agro ecosystems to adverse climate conditions.

	Introduction of information farming technologies, including precision farming, and public awareness  


	Provide production systems, public at large, and community with up-to-date information as regards needed steps to adapt to climate change, sound methods of running business activity, the state of soil and water resources, and projected estimates. 


	Develop a mechanism to support implementation of resource and energy saving information technologies, improve the state environment system of monitoring climate change, degradation of land and biodiversity 



	Optimization of landscape structure and land usage systems 
	Maintain optimal zonal correlation of farmlands, forest, meadows, wetlands, recreational and reserve zones and water ecosystems. 

 
	Create a regulatory framework to encourage restoration of natural balance in landscapes, including at the cost of conservation of eroded and degraded lands, restoration of water ecosystems, particularly, of small rivers.

	A relevant organization on improvement of farm lands under conditions of high potential danger of manifestation of erosion processes 
	Create an ad hoc anti-erosion water protection organization at various levels of the nation, oblast, rayon, rural council and every land user.


	Upgrade the management structure and system of liability for environmentally friendly usage of land and water resources at various administrative levels.




Despite a much better scientific understanding of the importance of keeping landscape, soil and water systems intact, only a fraction of this knowledge is applied in practice. The biggest challenge is that it is important to integrate scientific data on soils, water, plants and animal resources, and combine them with systems of land and water usage, farming technologies, resource and energy capacities of production entities, as well as with soil and climate, and social and economic conditions that undergo mutation. Practices of the most efficient usage of soils and water, chemical, man-caused and energy resources must not be separated.

Let’s discuss main areas of improving sustainability of agro systems on principles of efficient usage of soil cover and water resources and overcoming possible adverse climate change and potential exacerbation of droughty phenomena.

1. First of all, it is important to optimize the land usage structure by removing from tillage of eroded, degraded and low-yield lands with parallel respective expansion of acreage of recreational, water protection and reserve zones, to foster restoration of forest, wetland and water ecosystems and other nature protection objects, which, inter alia, perform important water saving and conservation functions.

Operation of intensively used lands also needs upgrade and improvement. Given the complex conditions of the relief, it is important to ensure contour agricultural regulation, which is a precondition for creation of strip farming landscape.

 2. Improvement of water regime, especially on slope lands, is most effective when done in the system of soil protection contour land improvement system of farming. On flat lands and slopes up to 30 land treatment measures in this system must be aimed at maximum retention of melt waters and rainfall. On slopes 3-50 they should facilitate transformation of surface run-off water into groundwater. Its amount reaches 200-350 m3/ha in the zone of Steppe, 400-600 in Forest steppe and 600-700 m3/ha in Polissya. Where land treatment measures or land properties fail to ensure full retention of run off water, the safe drainage system is set up through a system of water regulating hydro technical measures or meadows and forest improvement techniques (banks, meadow drainage, and sod and shrub strips)

On slopes over 50, and in some cases from 3-50 with badly or medium-eroded soils being removed from active tillage, all land treatment and organization measures must be aimed at safe drainage into hydrographic network of run-off water, which has not been retained on water storage area.

3. To improve hydrological regime of agricultural landscapes, especially in steppe zone, reduce wind speed, and as a consequence, prevent unproductive loss of water through evaporation, field forest shelter-belts become increasingly more important. That’s why, it’s important to maintain old system of forest shelter-belts and create a new one. In conditions of South-Eastern and central rayons of the Steppe, these measures coupled with land treatment ones protect both soils and crops from wind erosion.

4. To improve sustainability, stability and productivity of farming production systems, it is important to realize high potential capabilities of irrigated and reclaimed lands.

5. Efficient usage of natural resources potential also includes increasingly more important scientifically-substantiated crop rotation, which must offer combination and sequence of crops that use water from different layers of soil, customized for particular soil and weather conditions. Erosion-prone slopes may benefit from soil protection and water regulation role played by anti-erosion crop rotation schemes with a high percentage of perennial grasses, strip placement of crops, with after-harvest and after-hay crop planting.

 6. Numerous researches prove that the available potential of water may be used efficiently on soil with optimum fertility. That’s why, all measures aimed at improvement of its agro physical, physical and chemical and agrochemical parameters will automatically improve ratio of usage of ground water and summer rainfalls. Drought appears to hit harder soil with lack of nutrients, especially soils with low fertility. It has been proven, that efficiency of water usage goes up by 15 to 30% where the quantities of fertilizers are optimal.

Therefore, achievement of agricultural production stabilization, overcoming or mitigation of adverse effects of catastrophic weather conditions is a complex issue and depends on a variety of factors which should be taken into account in the addressing of strategic issues of farming production systems development.

5.3. Areas of required scientific research aimed at reduction of greenhouse gases emission by agro ecosystems and their adaptation to climate change  

It is important to underscore difficulty of coordination and pointing out certain common sections of synergism. Time and additional resources may be needed to handle these issues.

Nowadays, in most cases, synergism within the framework of environmental conventions is only burgeoning, that’s why additional efforts are required to realize it, primarily by means of joint stimulation of areas of activity at the particular level, specifically as regards problems representing common interests. To this end, particular attention should be paid to preparation and implementation of pilot projects which may ensure synergism amongst conventions.

Primary areas of Research and Development (R&D) aimed at minimization of greenhouse gases emission must be the following: 

1. Substantiation of optimal structure and breeds composition of forests, specifically, for industrially-intensive regions (Donbas, Prydniprovya) with low amount of forests, and increase of their productivity. 

2. Development of a long-term strategy and tactics of soil protection and water saving farming systems on principles of contour land-improvement regulation, and usage of resource-efficient farming technologies.

3. Introduce new drought-resistant and frost-resistant farm crops varieties and hybrids with short vegetation period, immune to diseases and pests, and resistant to abrupt change of weather and other conditions.

4. Breeding new, more productive and genetically adapted to new climate conditions, breeds of livestock, development of their rearing and fattening technologies
5. Study impact of various concentrations of СО2 on crops productivity.

6. Scientifically substantiate specialization of business activity.

7. Design soil fertility restoration technologies, and technologies protecting soils from water erosion and deflation, salinization and alkalinization, impoundment and other degradation processes. 
8. Develop integrated system of crops protection from pests and diseases, frosts and hot winds.

9. Make up new land improvement technologies, technical means of watering, water regulation and irrigation regimes according to the forecasted climate change.

10. Design habitation strategies of rural population, its adaptation to new climate conditions, including application of new technologies, structures and material for building houses and utilities.

11. Scientifically substantiate mechanisms and conditions for setting up and managing insurance reserve, and seed, feed and food pools, as the basis for minimization of losses caused by natural disasters and climate change.

12. Design and implement mechanisms for crop insurance from adverse weather conditions.
13. Stop or slow down pace of dehumification of soils, especially of black soil, by introducing good farming practices. 

14. Reduce intensiveness of erosion processes by improving land usage systems, including conservation of degraded and erosion unsafe lands.

15. Use of forestry and forest reclamation measures for carbon sequestration.

16. Reduce mineralization of organic substance and СО2 emission on reclaimed lands of damp zone.

17. Replace technical nitrogen with biological one by means of reinforced nitrogen fixation and recycle of biogenic elements in agro ecosystems.

5.4. Areas of required scientific research aimed at lower losses of biodiversity and studying adaptation to climate change 

A. Scientific and methodical guidance should be reinforced in the area of overcoming priority-ranking difficulties and obstacles identified recently in view of the methodical approaches of the Parties to Convention (see Baseline report, [48]) and the list of “28 barriers…”. They are limited to the following: lack of common usage of benefits, inadequate potential to take steps caused by weakness of organizational structure, insufficient economic incentives, lack of prevention and aversion measures. The highest average score of difficulty was assigned to the following three articles of the Convention: articles 5, 8h, 8j, 12, and 20. The highest average score of difficulties and barriers was assigned to the following topical areas (in decreasing order): sea and coastal territories, inland water eco systems, arid and sub-damp lands and farmlands.

B. Efforts should be made to use modern electronic record-keeping devices, implemented by Parties to Convention. This is also true for synergy which enables to considerably optimize law-making, creating awareness, management and financing.

6. Major Barriers Hampering Joint Fulfillment of Tasks under the Three Conventions

1.  Lack of effective national program for protection and rational use or land, and prevention of land desertification and degradation.

2. Inadequate system for environmental monitoring, including monitoring of ground surface, biological diversity, and critical phenomena.

3. Lack of interagency coordination of activities aimed at protection of land from desertification and degradation.

4. Inadequate mechanisms for enforcing the fulfillment of Ukraine’s obligations assumed under nature protection conventions.

5. Poor awareness of state officials, specialists, and public at large with regard to Ukraine’s obligations under Convention to Combat Desertification, Convention on Biological Diversity, and Framework Convention on Climate Change. Additional trainings are required to raise the awareness. 

6. Underdeveloped information and consulting services on using better methods of economic activity in order to fulfill the obligations under the three above mentioned conventions, as well as enhance the effectiveness and economic safety of agricultural production. 

7. Inadequate economic mechanisms for encouraging business entities to use resource and energy saving technologies in agricultural production.

8. Under conditions of land fragmentation resulting from the implementation of land reform, the mechanism for creation of nature protection infrastructure of agricultural territories (as well as the mechanism for consolidation of efforts on grass-root level) has not been developed. 

9.   Inadequate funding and supply of resources (based on the amount of funding allocated for the fulfillment of Conventions’ goals Ukraine ranks among underdeveloped countries. At the same time, Ukraine has significant legislative potential – over 200 law and regulations aimed at achieving major goals. In case of adequate funding and supply of resources the fulfillment of international obligations can be up to the level.

10. Improper consideration of mutual impacts during the development of regulations. (Approximately 16% - 31% of CBD related documents have synergy with Framework Convention on Climate Change (FCCC) and Convention on Combating Desertification (CCD) accordingly. CBD-FCCC synergy is lower compared to that of CBD-CCD)

11. Inadequate provision of information on fulfillment of Conventions’ tasks and requirements. In most cases information on fulfillment of Conventions’ related obligations is substituted by information on implementation of general environmental measures. 

12. Lack of comprehensive approach to resolution of practical tasks under the three Conventions and resultant inability to jointly use prospective benefits; inadequate potential for implementing respective measures resulting from weakness or complete lack of organizational structures; inadequate economic incentives; lack of adaptive or preventive measures.

13. Lack of effective coordination and management infrastructure at all levels (rayon, regional, and national level).

7. Conclusions

1. It is advisable to modernize the system of interaction under the Conventions,

2. Improve organizational structure of interaction and technical supply, including the means for distance work with the users of information and participants of reporting process (Internet being one of the options). In order to speed up exchange of information and decision making process, it is also advisable to more actively use the methods of modern electronic record keeping, search engines, thematic electronic mapping, and semi-automatic reporting.   

3. UN Framework Convention on Climate Change is a key instrument of international cooperation on minimizing negative social and economic consequences of climate change and reducing anthropogenic (man-caused) effects on the atmosphere. However, opportunities resulting from this Convention are not used in full and require comprehensive synergic implementation. 

4. Kyoto Protocol to the UN Framework Convention on Climate Change is crucial for enhancing the effectiveness and minimizing losses during implementation of measures aimed at reducing pollutant emissions and increasing the absorption of greenhouse gases. Implementation of Kyoto Protocol is the first principal step towards achieving the goals of FCCC. 

5. Long-term policy on reducing the emission of greenhouse gases must be based on actual results of economic activity in a country and should take into account the experience of implementation and opportunities for improving the mechanisms of international cooperation under synergetic conventions.

6. Existing mechanisms for reducing harmful emissions and increasing the absorption of greenhouse gasses open up opportunities for resolving vital social problems by creating incentives for reducing pollutant emissions (including emissions harmful for people’s health and environmental systems), which must be consistent with practical measures undertaken under the three Conventions. 

7. From social and economic point of view, priority elements of bilateral and multilateral agreements include mechanisms that create incentives for enhancing energy efficiency and energy saving; efficient forest management; development of alternative (non-nuclear) power generation; transfer of energy sources to the use of more ecologically friendly types of fuel (natural gas, biomass fuel, etc.); as well as implementation of projects that secure additional environmental effect and are aimed at achieving the goals stipulated in the above three conventions.

8. Continuation and further improvement of activities under international scientific climate related programs is a crucial constituent element of all international agreements on climate change problems. These programs provide information required for decision making on the international level. Comprehensiveness of this process predetermines the effectiveness of the implementation of all international agreements on prevention of negative consequences resulting from climate change.

8. GENERAL ACTION PLAN AND KEy CAPACITY BUILDING MEASURES to be undertaken in ukraine within the framework of implementation of general priority areas under the three conventions: ccd, cbd, Fccc 

	№ 
	Problems 
	Capacity Building Measures 
	Expected Results 
	Executors 
	Term 
	Sources of Funding and Responsible Authorities 

	1
	2
	3
	4
	5
	6
	7

	Priority 1. Enhancing the Effectiveness of Land and Water Resources Management 

	1
	The need to improve legal framework in terms of rational use of land and water resources, as well as adaptation to global climate changes 
	Implementation of respective state program and the concept for land restoration in Ukraine for the period till 2020; improvement of legislative provisions governing management of land and water resources, as well as  combating land desertification and degradation. 


	Creation of legal framework for resolving problems related to land desertification and degradation, adaptation to global climate changes, and preserving biological diversity.
	Verhovna Rada of Ukraine,  Ministry for Environmental Protection, Ministry of Agrarian Policy, State Committee for Land Resources,  State Committee for Water Resources 
	2007 - 2010.
	State budget 

	2
	Inadequate incentives for rational and ecologically friendly land use, creation of optimal structure of agricultural landscapes, use of energy saving agricultural technologies and technologies related to the use of water resources 
	Development of respective state and regional programs; information and consulting support of business entities 
	More efficient use of natural resources, enhancing the effectiveness and competitiveness of production, improving the system for monitoring of agricultural resources’ potential  


	Ministry for Environmental Protection, Ministry of Agrarian Policy, State Committee for Land Resources,  State Committee for Water Resources State Committee for Forestry Management, National Academy of Sciences of Ukraine, Ukrainian Academy of Agrarian Sciences 
	2007 - 2010 
	State budget, local budgets, elected structures 

	Priority 2. Rational Restoration and Preservation of Natural-Resources Potential and Land Use 

	3
	Poorly enforces administrative sanctions in case of breach of land protection legislation 
	Improvement of the Administrative Code in order to secure effective enforcement of sanctions against individuals and legal entities in case of violation of nature protection legislation, as well as breach of rules and normative acts of agricultural production. 
	Higher accountability of specific persons/entities for the damage caused to the environment 
	Ministry of Justice, Ministry for Environmental Protection, Ministry of Agrarian Policy, other respective agencies 
	2007 - 2008 
	State budgets, funds received from penalties and fees paid for the use of natural resources 

	4
	Inadequacy of economic and market relations 
	Improvement of legislation and economic instruments used when determining economic losses resulting from irrational use of land, water, and other natural resources 
	Economic basis for regulating relations between state authorities  and users of land, water and other natural resources 
	Ministry of Economy, Ministry for Environmental Protection, Ministry of Agrarian Policy 
	2007 - 2008 
	State budget, respective state agencies, elected bodies 

	5
	Inadequate funding of environmental/nature protection measures, including territories that require special protection 
	Introducing a fee for entry, passage, and parking within protected territories, including water protection and recreation areas. Organization of eco-tourism 


	Lower burden to the state budget and receipt of additional funds for the development of tourism and nature protection 
	Ministry of Economy,  Ministry of Finance, Ministry for Environmental Protection,  National Academy of Sciences of Ukraine 
	2007 - 2010 
	Ministry of Economy,  Ministry of Finance

	6
	Inadequate measures for minimizing erosion and pollution of water sources
	Implementation of soil friendly system of arable farming (including melioration measures and reclamation zoning), conservation of degraded and low-yielding land 


	The intensity of erosion will significantly reduce,  the status of small rivers will improve 
	Ministry of Agrarian Policy, State Committee for Water Resources 
	2007 - 2010 
	Cabinet of Ministers of Ukraine, Ministry of Agrarian Policy, State Committee for Water Resources, State Committee for Land Resources  

	7
	Lack of financial mechanisms for insuring the measures on combating land desertification and degradation, as well as prevention of pollution of water sources.
	Creation of special insurance fund on combating desertification and preservation of biological diversity. The fund will be formed by special contributions of domestic and foreign investors, interest from profit, proceeds from penalties, and voluntary contributions. 


	Creation of a real financial entity that will secure sustainable funding of required measures in case of emergence of unforeseen crises circumstances. 
	Ministry for Environmental Protection, Ministry of Finance, Ministry of Economy 
	2007 - 2008 
	Cabinet of Ministers of Ukraine, Ministry of Finance, Ministry of Economy

	8
	Inadequate information data base regarding land, water, and biological resources (including data received through remote sensing) for effective management and forecasting of ecological status of global environment 


	Creation of data basses on ecological status of land, water, and biological resources adapted to meet international requirements (with due consideration of greenhouse gases’ emissions) 
	Timely operational information on biological diversity components related to land use systems, potential carbon concentration/accumulation, and climate changes. 
	Ministry for Environmental Protection and respective agencies, National Academy of Sciences of Ukraine, Ukrainian Academy of Agrarian Sciences 
	2007 - 2009 
	Ministry for Environmental Protection and respective agencies

	9
	Expansion of reclamative forest and meadow improving measures aimed at decreasing the intensity of erosion and improving local climate and biological diversity 
	Real opportunity for reducing land desertification and degradation, restoring biological diversity and increasing carbon concentration in biomass. 
	Improvement of environmental situation and living conditions for populations, reduction of desertification and biological diversity losses.  
	Ministry of Agrarian Policy, State Committee for Forestry Management, regional authorities 
	2007 - 2012 
	State budget, State Committee for Forestry Management, State Committee for Land Resources, local budgets 

	10
	Uncontrolled expansion of water erosion and blowing erosion due to deficient land use systems (plowing of slope lands and non-compliance with the requirements for agronomic anti-erosion measures) 
	Creation (at the Ministry of Agrarian Policy) of the State Service for protection of land fertility responsible for scientific and technological support with regard to implementation of modern soil friendly technologies for crop farming    
	Intensity of erosion, losses of fertility, humidity, and biogeneous elements in agro-ecosystems will significantly reduce; reduced pollution of water sources; increased soil biological diversity; minimized desertification 
	Ministry of Agrarian Policy, National Academy of Sciences of Ukraine, Ukrainian Academy of Agrarian Sciences
	2007 - 2008 
	State budget, local budgets 

	11
	Inadequate analysis of economic consequences of man-caused direct and indirect negative impacts to the environment 
	Conducting scientific and research activities on economic substantiation of incentives to fulfill the provisions of the above three Conventions. Joining the efforts of respective agencies, National Academy of Sciences of Ukraine, and Ukrainian Academy of Agrarian Sciences in order to develop well-balanced solutions on fulfillment of obligations assumed under the three Conventions. 
	Scientifically substantiated recommendations. Possibility for implementation of international projects. Creation of economic foundation for fulfillment of respective obligations assumed under the three Conventions. 
	Ministry for Environmental Protection, National Academy of Sciences of Ukraine, Ukrainian Academy of Agrarian Sciences
	2007 - 2009 
	State budget, local budgets

	12
	Poor awareness of state officials, specialists, students and general public regarding the obligations assumed under the three Conventions and their fulfillment. 
	Trainings at all state levels,  informing general public,  improving qualification of specialists, development and improvement of respective training programs 
	Better understanding of Conventions’ requirements;  securing proper level of training for students; raising the interest of specialists (of all levels) and general public 
	Ministry for Environmental Protection, Ministry of Education and Science, regional authorities 
	2007 - 2009 
	State budget, Ministry of Education and Science

	Priority 3. Coordination of Activities at Inter-Sectoral Level Based on Monitoring and Exchange of Information 

	13
	Inadequacy of unified system and methodology for monitoring of environment (fails to meet international requirements and standards) 
	Development of mechanisms for implementing the systems for monitoring and creation of data bases in accordance with international principles, requirements, and standards 
	Compliance of national monitoring system with international requirements as a basis for adoption of informed management decisions on rational use of natural-resources potential 
	Ministry for Environmental Protection and respective agencies 
	2007 -2008
	State budget 

	14
	Lack of coordination of efforts under the three Conventions. 
	Development of coordination mechanisms to secure maximum effective implementation of the three environmental Conventions at minimal costs.  


	Creation of coordination mechanisms for joint achievement of goals and objectives during the fulfillment of obligations under the three Conventions 
	Ministry for Environmental Protection, National Academy of Sciences of Ukraine 
	2007 -2008 
	Ministry for Environmental Protection and respective agencies  

	15
	Complicated access of interested parties to the information available at respective environmental agencies 
	Improving laws and regulations regarding the degree of openness of information available at respective agencies in order to secure free access to information on the status of environment in accordance with provisions of the Arhus Convention. Development and implementation of effective mechanisms for interaction with the users of information on the status of environment. 
	Improved procedures for securing access to monitoring results and other environmental information. Agreed mechanisms of interaction between agencies that have environmental information and information users. 
	Ministry for Environmental Protection
	2007 -2008 
	Ministry for Environmental Protection, State Statistics Committee,  Centers for implementation of Conventions 

	16
	Lack of web-page and printed publications for exchange of information related to the three conventions. 
	Develop a web-page and printed publication for the exchange of information on regional, national, and international levels. 


	Development of a web-page and printed publication, which will provide the information on implementation of the three Conventions. 
	Ministry for Environmental Protection 
	2007 
	Ministry for Environmental Protection

	Priority 4. Increasing the Activity of General Public, Improving the Provision of Information to the Partners and Environmental Education 

	17
	Inadequate partnership among the Secretariats (sectors) of the three Conventions 
	Development of measures aimed at securing the dialogue. Holding regular meetings and consultations  


	Creation of cooperation and coordination mechanisms 
	Ministry for Environmental Protection 
	2007
	Ministry for Environmental Protection

	18
	Inadequate awareness of different sectors’ specialists regarding the status of fulfillment of obligations under the three Conventions 
	Improving the system of environmental education; holding upgrading courses for specialists; holding seminars on the issues related to the three Conventions for secondary and higher education institutions; conducting trainings 
	Improved basis for environmental education; support of public activities related to the issues of Environmental Conventions. 
	Ministry for Environmental Protection, Ministry of Education and Science 
	2007 - 2008 
	State budget 

	19
	Insufficient use of the potential of television and radio for enhancing the awareness of general public with regard to the problems resolved by the environmental Conventions  
	Preparation of the series of TV and radio programs dedicated to the issues of the three Conventions and protection of environment
	Improving the awareness of general public regarding the aspects related to the three Conventions 
	Ministry for Environmental Protection,  National Academy of Sciences of Ukraine
	2006 - 2008
	Ministry for Environmental Protection 
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Deterioration of ecological state of wetlands





Decrease of economic efficiency of agrarian production
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Change of biodiversity structure 
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Descending spiral of land degradation, which results in desertification signs 





Anthropogenic pressure on ecosystems
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Prevention of erosion and degradation of soil 





Saving of water, energy, recovery of fertility of soil





Increase of economic efficiency of production activity





Preservation of biodiversity
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AGRICULTURAL BIOLOGICAL VARIETY





Atmosphere





Indirect impact onto the climate change





Soil erosion





Decrease of the carbon reserves in the soil and increase of the СО2 emission





Increase of nature disasters (floods, land slides, droughts)





Decrease of the vegetable and soil biota variety





Decrease of the soil productive capacity





Loss of the nutritive materials and moisture





desertation





Decrease of the variety of plants and soil micro- and mesofauna  





Changes in the variety structure





Increase or decrease of the kind variety





Decrease of the carbon accumulation in the biomass and soil





Climate change





Decrease of the ecosystem productivity and intensity of the biogenic elements circulation





Atmospheric precipitates decrease 





Albedo increase





Drainage of hydromorphous grounds





Water erosion





Decrease of cloudiness and other





Albedo decrease





„Greenhouse effect”





DESERTIFICATION





Aridity increase





Worsening of the landscape watering conditions





Increase of the electromagnetic power entry into the landscape








� Meaning the indicator or index, the description of which by UNEP-GEF BINU Project includes much more necessary details and reference information, numerous references on used sources of information – see Search system….


� May be construed as “agricultural development of territories”.


� Value interval is the result of consideration of the most probable situations.


� Іinnovation component: according to planned indicators of the Ministry of Agrarian Policy in 2005 areas allocated for new varieties and hybrids should have been 9066 thsnd. ha [15].
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