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1. GENERAL COUNTRY BACKGROUND

1.1 Socio-economic context

· Area: 185,180 km2
· Population: 22,457,763 (2011)
· GDP: $105.238 billion (2011)
· GDP per capita, etc.: $5,043
1.2 Overview on GHG emissions

Total GHG emissions from Syria (excluding the LUCF sector) increased from 52.66 T g CO2 eq in 1994 to 79.07 T g in the year 2005, Total emissions increased steadily from 1994 to 2005 due to: population growth, which averaged 2.5% yearly, steady rise in the standard of living and increased consumption, the growth of economic development (averaging 4 -7 % yearly) and emigration from the countryside to the cities. Nevertheless emissions from energy sources increased more rapidly from 38 T g in 1994 to 58 T g in 2005. This increase was due to a big growth in electricity demand and in transport, which increased rapidly due to the liberalization of the economy and to the reduction of custom duties in 2003-2005. However emissions per unit of energy plummeted due to higher efficiency of industry and its more automatic character, the import of fuel-efficient modern cars and the transfer from fossil fuel oil to natural gas for electricity generation.
1.2.1 GHG emission indicators

· [image: image4.emf]Emission per capita:3.48 metric tons per capita (2007)
· Carbon intensity: 0.8 kg of CO2 per PPP $ of GDP (2006)
Fig. CO2 emissions: relative trends in Syria 1960-1998

Source: http://earthtrends.wri.org/text/climate-atmosphere/country-profile-175.html.
1.2.2 GHG emissions analysis


The Syrian CO2 emissions in terms of GDP and energy consumption (per TOE) are higher than the global, continental and middle-eastern levels, and are closely related to the relatively high level of industrial development, while most industries operate with environmental standards not reflecting the technical state of the art. These emissions are also expected to increase considerably if the current energy mix remains predominantly fossil fuel-based.

· Total emissions: 79.07 Mt CO2 e (1990) Initial National Communication (2010) 
· Emissions per sector INC (2010): Energy (73%), Agriculture (18%), Industrial Processes (4%) and Waste (5%)
· Emissions per gas SNC (2010):  CO2 (74%), CH4 (13%) and N2O (13%) 
· Retrospective trends, etc.
Total emissions of GHG in 1994 were estimated to be 38.24 M ton CO2 eq, with CO2 representing 89% of total emissions. GHG emissions reached 58.35 M ton CO2 eq in 2005, with CO2 constituting 95%. So it achieved an annual growth of 3.9% on average. This growth is less than the growth of demand on primary energy, which increased from 11.7 Mega tons of oil equivalent (Mtoe) to 19.39 (Mtoe) during the same period. Therefore, the emission per capita from the energy sector only decreased from 3.30 ton CO2 eq /ton equivalent oil to 2.98 ton CO2 eq /ton during this same period

[image: image2.emf]
Trends in Total GHG Emissions from the Energy Sector from 1994 to 2005
Source: Syria INC 2010

1.2.3 Mitigation potential

National action plans may include purely national mitigation procedures and other measures to move to a low-carbon economy, through nationally agreed appropriate mitigation, enhanced and supported by adequate funding, appropriate technology, and capacity-building from developed countries. These measures may include market measures, increasing the efficiency of energy production and its use, the rationalization of consumption, and the enacting of laws for energy conservation. On the other hand, developed countries should not offset their full obligations as a result of voluntary reductions from developing countries

Facilitating access to a Clean Development Mechanism (CDM), and providing funding and capacity building for project proposals prepared and submitted under the CDM. In this context, carbon capture and storage (CCS) projects should be included under the CDM arrangement
1.3 Climate change institutional framework
The responsibility for dealing with the main environmental issues in Syria lies with the missions of the Ministry of State for Environment Affairs (MSEA). These bear a direct responsibility in providing the legislative framework or the institutional support necessary for any environmental work. Syria was the first Arab country to establish such an independent environmental ministry and to incorporate environmental aspects into development planning. In addition, an inter-ministerial body, the Council for the Protection of the Environment, was established with the objective of setting national policy and coordinating environmental activities.

The SMEA is responsible for applying environmental law in all of its aspects, according to the international environmental agreements followed by Syria, through national coordination with those agreements and with the Framework Convention for Climate Change. The SMEA contains nine central directorates, and there are 14 environmental directorates in fourteen governorates in charge of implementing and enforcing adopted environmental policies at local level

Syrian Ministry of Environment: http://www.gcea.gov.sy 
· UNFCCC focal point

Mr. Haitham Nashawati, Director, Atmosphere Safety Directorate/National Focal Point of UNFCCC, Ministry of State for Environment Affairs
Mr. Hakima Hawash, Ministry of State for Environment Affairs

· DNA (Date of creation, Organization) 
General Commission for Environmental Affairs (GCEA: which is under the Ministry of Local Administration and Environment) is the DNA (Designated National Authority) in Syria that has oversight over approval of CDM projects and adjustments in undertaking CDM projects, and the decision on what parties are stakeholders in the project will be made by this General Commission for Environmental Affairs. Ministry of Local Administration and Environment set up two committees for CDM, which are Technical committee and Consultant committee. And the Ministry decided that the Technical committee shall be the stakeholders. (Only Technical committee is required for collection of the stakeholders’ comments under the decision of GCEA, public hearing is not required.), no data about establishment of DNA date 

DNA Contact: Mr. Haitham Nashawati (hnashawati1@yahoo.com), Ministry of State for Environment Affairs, Phone/Fax: (+963-11) 231 4111, Address: P.O. Box 3773, Damascus, Syria

· Institutional strength and weakness 
The main obstacles are: the lack of expertise, insufficient funding, one-sided approaches in solving problems and issues, centralized governance and the weak understanding of the environment’s role of as a domain for all human life and activities, the basis of human survival.

According to INC (2010), the assessment of institutional weakness could be overcome through a) adopting procedures and action needed to enforce laws, measures and plans to protect the environment with proposed intensive actions to develop agricultural systems in a way suiting the different environmental zones in Syria, particularly the application of concepts of a Conservation Agriculture System, b) capacity building of national experts is a key issue to enhance environmental work, c) rehabilitating and protecting burnt areas in forests, forbidding wood collection in forests or at least regulating its use through a plan that secures the sustainability of woodlands and the diversity of the plant cover; developing forest resources that provide direct income to the people, d) activating the role of science, allocating required resources for research and studies to improve and increase soil biomass, and introducing or developing more drought resistant
2. NATIONAL CLIMATE CHANGE POLICY

· Government commitments 

· Convention ratification date: 04 January 1996
· Kyoto Protocol ratification date: 27 January 2006
· National communications: Initial (2010) but not submitted to UNFCCC yet 
· Dynamism in international negotiation process: Syria is a member in Asian Group and Group of 77 & China, Syrian contribution in international negotiation is not very bold due to lack of experts and limited number of negotiators 
· Government willingness, etc. : Syria supports the continuation of Kyoto Protocol and supporting asking Annex I countries to be committed to a Second Commitment Period after 2012
· Main orientations on CC
Syria faces serious natural and man-made environmental problems that need to be urgently addressed. The most pressing ones are related to water scarcity and contamination, soil degradation, air pollution, inappropriate solid waste treatment and disposal, biodiversity loss and coastal and maritime pollution. Environmental degradation is now affecting the health and economic productivity of the population. The incidence of environment-related disease is high and a recent World Bank study came to the conclusion that the annual costs of environmental degradation are at 2.3 percent of GDP. Undesirable environmental changes are driven by many factors including economic growth, population growth, urbanization, intensification of agriculture, rising energy use and transportation, but importantly with a better understanding and management there is scope to improve the current situation. Poverty still remains a problem at the root of several environmental problems. The fact that environmental issues ranked low in state planning over a long period is a major reason for today’s relatively weak performance of Syria in terms of environmental issues.
1.1. Introduction: Broad orientations of national strategy on mitigation
Sources GHG include combustion processes of the energy sector and non-combustion processing in industry, agriculture, waste management, forestry and others sectors. The activities responsible for GHG emissions in the energy sector comprise energy industries (extractive, productive and energy conversion for the generation of electricity and petroleum refineries), industry, construction, transportation and other varied sectors which include commercial, housing and agricultural combustion processes 

In the framework of evaluating the future strategy to reduce GHG emissions, various measures have been proposed according to sectors of emission. The paragraph below summarizes and evaluates the adopted reduction measures according to instruments, impact and effectiveness. More focus is given in evaluating implications of the proposed reduction measures in various sectors, in particular those related to GHG emissions from the production and consumption of electricity. This results from the fact that reductive measures are adopted for both demand and supply, as opposed to GHG reductions, which are achieved on the supply side, where electricity is produced using certain fuel admixture.
2.1.1 Sector strategy

· Energy

Proposed GHG reduction measures in the power sector comprise: energy saving (power plant efficiency improvements and the reduction of electric grid losses), clean generation technologies using an increased share of NG and combined cycle generation, and finally the choice of renewable and nuclear options. Proposed reduction measures were evaluated by developing two different electric expansion plans. The first is based on the Reference Scenario (RS) that reflects baseline development. The second is an alternative expansion scenario, the so-called Mitigation Scenario (MS), that focuses on introducing the abovementioned policies (energy saving and clean technologies) that help in reducing GHG emissions:
· Efficiency improvements, for instance shifting to combined cycle power plants,

· Substituting fuel oil with natural gas,

· Reducing illegal consumption in electricity distribution,

· Increasing the share of renewable energy and electricity from nuclear plants.

· Mitigation by energy conservation
Different measures are proposed: the renewal or replacement of machinery and equipment, improvements in the management of industrial processes, such as better control of burning processes, tank insulation, and limitations on the scaling on furnace walls, boilers and heat exchanging tubes and regular programmed maintenance. Additional measures are to be introduced: the recovery of heat from flue gases, the use flue of gases in producing steam for different thermal applications. Potential annual GHG emission reductions for 2009 are estimated to around 553 Kt CO2. However to plan future GHG reductions, GHG amounts are to be linked to the expected official annual growth rate of oil production (officials estimate an average annual growth rate of - 2.8% for oil production during the period 2010-2025).
· Reduction by switching to cleaner fuels (natural gas instead of oil)

Potential annual GHG emission reductions thanks to this measure are estimated in 2009 to reach 694 Kt CO2. Taking into account tendencies towards saturation of this measure, expected future projections of GHG reductions are linked to the annual growth rate of natural gas production (officials predict an average annual growth rate of 11% for the period 2010-2016 and - 4% after that).
· Reduction by maintenance of pipes and prevent leakage

Potential annual GHG emission reductions thanks to this measure are estimated to reach 656 Kt CO2 in 2009. Future GHG reductions are dependent on the expected official average annual growth rate of oil and natural gas in Syria
· Reduction by the recovery of flared gases

Potential annual GHG emission reductions thanks to this measure are estimated to 135 Kt CO2 in 2009. Future GHG reductions are related to expected official annual growth rate of NG in Syria. Due to the fact that the abovementioned potential estimates of GHG reductions need a certain time to be diffused, it was assumed that initial GHG reduction in 2010 would reach only 20% of estimated annual potential (about 0.4 Mt CO2 eq). Moreover full implementation will be achieved by 2015, when GHG reductions will amount to 2 Mt CO2 eq. This amount will remain steady until 2020 and then follow proposed annual growth rates.
· Transport 

GHG reductions should be achieved in this sector by a set of reduction measures related to passenger and freight transport. This includes the improvement of existing engines, the shift from gasoline to diesel, the introduction of hybrid fuel cell vehicles and the use of alternative fuels, in addition to improvement in the efficiency of urban transport and the control of the technical performance of vehicles. Railways should be encouraged to constitute of 26% total road transport by 2020. 

Since future estimates of GHG reduction were given for the years 2020 and 2030, expected developments during the years in between were interpolated using average annual growth for the period 2020-2030, which amounted to approximately 7%. For the period 2010- 2020, an annual growth rate equal to that of energy consumption in the transport sector in the reference scenario (NECS, 2010) was adopted. Expected reductions for 2010 were assumed to be 1.4 Mt CO2 eq, equal to expected reductions resulting from the modernization of vehicles (this measure has been successfully implemented in the last 5 years).
· Shifting to modern form of public transportation like the Metro,

· Shifting to trains for transporting freight,

· Replacing old cars by new, more efficient alternatives, including modern hybrid cars (in the distant future)
· Energy Efficiency

So as to reduce GHG emissions in this sector, a set of measures were adopted and expected GHG reductions were estimated for the year 2030
· Increasing the share of solar water heating: expected GHG reductions in 2030 are estimated to 2.8 Mt CO2 eq;

· Introducing effective thermal insulation of residential buildings. For this measure the high scenario expects a GHG reduction of about 3.8 Mt CO2 eq resulting from saving of diesel and electricity;

· Use of efficient lighting. This measure is expected to diminish emissions by about 0.9 Mt CO2 eq in 2030.

· Use of energy-efficient household equipments. This measure is expected to diminish emissions by approximately 0.34 Mt CO2 eq in 2030.

In the calculations of incremental GHG reductions, expected GHG reductions in 2010 are assumed to be 5% of those of 2030
· Industry process

Adopted reduction measures in this sector consist mainly in saving energy, efficiency improvements in all combustion processes, in addition to selected improvements in industrial processes. Estimated results indicate that main reductions will arise from combustion processes, whereas industrial processes will have limited potential. GHG reductions in 2030 are expected to reach 6 Mt CO2, a high figure when compared to 1.6 and 3 Mt CO2 in 2010 and 2020 respectively
· Improving the efficiency of industrial processes, mainly in the application of heat,

· Rehabilitating and modernizing energy consuming industries like the production of cement
· Agriculture

GHG emissions in this sector are the result of fossil fuel combustion, land use and animal breeding. Adopted GHG reduction measures in this sector show that diminutions of emissions in 2030 will amount to 5 Mt CO2 eq.:
· Improvements could be made in water pumping,

· Adopting innovative ways of measuring water demand management,

· New machines for agriculture,

· Reducing the share of water intensive agricultures like cotton cultivation (due to both, high energy and water requirements).
· Waste management

GHG emissions in the waste sector arise from the accumulation of biogas (mainly methane) after fermentation of municipal and industrial waste, in addition to sewage treatment. Proposed reduction measures in the waste sector include: collecting gases from sanitary landfills where municipal solid waste is discarded; the treatment of solid organic waste and the use of methane in electricity generation; the reduction of waste production; finally incentives for the domestic production of fertilizer. Expected GHG reductions are estimated to respectively 1.3 and 2 MT CO2 eq in 2010 and 2030. 

It is expected that estimated reductions of 5.4 Mt CO2 eq in 2010 will increase following an average annual growth rate of 13% and reaching approximately 64 Mt CO2 eq in 2030. Figure 1 shows the distribution by sector of expected GHG reductions in 2030. Results indicate that the power sector will achieve the most substantial share (about 37%) followed by the transport sector (29%) and the construction sector (12%).
· LULUCF

Unavailability of data in the LULUCF sector of forest and non forest annual growth rates.
2.1.2 Existing tools 
· GHG emissions inventory system N/A, 
· MRV N/A 
· GHG projections N/A
· Economic assessment of GHG reductions

Since the beginning of 2008, the Syrian government has granted licenses to five alternative energy plants, all of which are due to start operations by the end of 2009. This includes a solar power plant, a US$75 million investment, which is being built by a Kuwaiti real estate company, and is scheduled for completion by the end of 2009. A further two large-scale solar power projects for generating electricity are also expected to be launched in cooperation with German and French companies in the near future

The energy balance shows that industry consumed about 4 M tons in Oil Equivalent (Mtoe) i.e. 18% of total energy consumed (22,895 Million toe) in 2008. Moreover total emissions from industry can be divided into two groups: 60% of the emissions belong to industry processing and 40% is energy consumed by industry. It is very important to reduce emissions in both areas and apply measures to both processing and energy consumption. However applying reduction measures in energy consumption is much easier and more options are available than there are for production and processing, and processing emissions are limited by quantity and production methods. There are many thermal and electrical devices that decrease emissions by 25%. These are available at moderate cost, especially in the cement and textile industries and the payback period lasts between one and ten months. The average of fuel saved because of the implementation of reduction measures is estimated at about 11% of total annual energy consumption: approximately 400,000 toe (equivalent to 1.2 Million tons of CO2) would thus annually be saved.

· R&D

Syria, as a developing country, has limited financial resources allocated for research regarding climate change. Only minor research activities and studies have been carried out through funded projects, universities, research centers and the INC-SY project and mainly addressed issues related to climate change and environment areas.
2.1.3 Cooperation projects on mitigation

· National projects

· EU - Country

· EU member - Country

· Other multilateral projects

· Regional projects

· EU
· EU member 

· Other multilateral donors

As part of the ongoing review of all aspects of its cooperation with Syria, the EU has decided to suspend the preparations of new bilateral cooperation programs and to suspend ongoing bilateral programs

Table: Projects identified by the Horizon 2020 Initiative as priorities for Syria
	No
	Project Name
	Sector

	1. 
	Construction of a central sanitary landfill for Latakia Governorate including 13 transfer stations, vehicles and sorting & composting
	Domestic Solid Waste

	2. 
	Construction of a central sanitary landfill for Tartous Governorate including nine transfer stations, vehicles and sorting & composting
	Domestic Solid Waste

	3. 
	Construction of a Waste Water Treatment Plant and main collectors for Banyas city
	Domestic Wastewater

	4. 
	Construction of a Waste Water Treatment Plant north of Tartous City, two pumping stations and 18 km main collectors
	Domestic Wastewater

	5. 
	Construction of a Waste Water Treatment Plant south of Tartous City, one pumping station and 22 km main collectors
	Domestic Wastewater

	6. 
	Conversion of units 3 & 4 of Banyas Thermal Power Plant (TPP) from fuel oil to gas
	Industrial Air Pollution

	7. 
	Rehabilitation and upgrade of Banyas refinery Waste Water Treatment Plant, chemical & biological treatment
	Industrial Effluents

	8. 
	Facilities for recycling and treatment of fuel oil sludge from Banyas and Homs refineries
	Hazardous Solid Waste


2.1.4 Status of carbon market
· Legal and institutional framework 
General Commission for Environmental Affairs (GCEA: which is under the Ministry of Local Administration and Environment) is the DNA (Designated National Authority) in Syria that has oversight over approval of CDM projects and adjustments in undertaking CDM projects, and the decision on what parties are stakeholders in the project will be made by this General Commission for Environmental Affairs. Ministry of Local Administration and Environment set up two committees for CDM, which are Technical committee and Consultant committee. And the Ministry decided that the Technical committee shall be the stakeholders. (Only Technical committee is required for collection of the stakeholders’ comments under the decision of GCEA, public hearing is not required.) 

DNA Contact: Mr. Haitham Nashawati (hnashawati1@yahoo.com), Ministry of State for Environment Affairs, Phone/Fax: (+963-11) 231 4111, Address: P.O. Box 3773, Damascus, Syria
· CDM statistics

· Number of registered projects: 2
· Ongoing projects: 2
· CERs, etc.: No data
· NAMAs N/A
2.2 Adaptation
Being an arid and semi-arid country, Syria will be one of the states most affected by the potential impact of climate change. A preliminary assessment reveals nationwide changes in rainfall patterns and fluctuations in temperature during the past five decades. Average annual rainfall has fallen dramatically in the main agricultural areas over the past years. As a result, the country has suffered from a lack of rain and the prolonged effects of drought.
A major shift in long-term annual rainfall patterns and a rise in temperatures are projected over most areas of Syria by the year 2100. This will predominantly have negative impacts on the agricultural sector, which currently employs 25 - 30% of the total workforce and contributes the same percentage of the country’s total GDP. The considerable drop in groundwater levels in many of the country’s water basins is of great concern to national authorities, due to its social, economic and political implications.

The recurrence of drought, coupled with its increased intensity, has reduced available water supplies and adversely affected the quality of water, thereby aggravating water resources management problems in the country. Most Syrian cities currently have a water supply deficit. Damascus, once an oasis with pure and ample hydrological resources, is today one of the thirstiest cities in the Middle East; this is especially true in the light of continuous looting by Israel of water resources from the occupied Golan heights, resources that could cover about 30% of Damascus’ annual needs. Bearing this in mind, a shortage of water supplies will undoubtedly raise concerns about food production and increase the risk of desertification in the country

National adaptation strategy

There is a calls for the adoption of national and regional action plans to deal with issues related to climate change including, assessment of potential impacts and development adaptation programs, in which governments have a central role in implementation. The government’s action should be done in coordination and cooperation with civil society organizations and the private sector.
2.2.1 Vulnerability characterization

· Type of weather

The climate in Syria is Mediterranean, characterized by cold and rainy winters and hot and dry summers. The two main seasons are separated by relatively two short transitional ones: spring and autumn. During winter, temperatures are moderate to cold, though frost can form in mountains during the night. Rain isohyets are between 100 and 1,400 mm/year. In summer, temperatures rise to more than 30 °C in most regions and at times can go above 40 °C. The weather during this season is usually very dry, with a high evaporation level. In winter, Syria is under the influence of two anticyclones whose centers are located in Siberia and in the Mediterranean Sea. In summer however Syria is under the influence of high pressure coming from the Arabian Gulf, the Red Sea and North Africa. The study of climate shows significant modifications in average annual precipitation during both the winter and autumn seasons. Winter precipitations have decreased during the last five decades in the northern and northeastern zones of Syria. Autumn precipitations, on the other hand, have increased in the northern and central regions. 

· Climate changes data (temperature increase, etc.)

The following table shows the seasonal and annual dry air temperature variation (°C) for the years 2010-2039, 2040-2069 and 2070-2099, as compared to the normal averages of 1960-1990

[image: image3.emf]
Seasonal and Annual Dry Air Temperature Variations for the Years 2039, 2069 and 2099,Compared to Normal Averages from the Years 1961-1990, Source: INC

· Vulnerabilities (Water scarcity and quality, soil degradation, cost erosion, etc.)

· Water
Syria signed an agreement with Jordan on the Yarmouk 1126 River first in 1953 which was later superseded by another in 1987 which eventually led to the 1127 joint development of the Unity Dam. A comprehensive agreement on the Tigris/Euphrates Basin 1128 is still elusive despite several decades of technical cooperation and bilateral agreements among 1129 the three riparian countries – Iraq, Syria and Iraq.

Syria is an arid or semi-arid country. The prevalence of an arid and semi-arid climate has a direct link to the country’s available and renewable water resources, largely dependent on rain water. The average annual per capita share of water amounts to slightly over 1000 m3, a low figure compared to 7500 m3 at global level. The per capita share of water is expected to worsen in the future: it might drop to 500 m3 in 2025. Water availability is currently under heavy and increasing pressure, due to persistent drought, population growth and the irrational use of hydrological resources.

Groundwater is a crucial source of water in arid environments. Its importance increases considerably during droughts. With few exceptions, most of the groundwater basins in Syria are experiencing water deficits. Recent studies projected a change of groundwater recharge of more than -30% between the present-day (1961 to 1990) and the 2050s (2041 to 2070) (Doll and Florke, 2005). The overall water deficit in the country is growing. In the years 2001-2002, the average deficit was 16% above that of the years between 1992 and 2000 (Abed Rabouh, 2007). Water deficit, estimated at 651 mcm/y for the period 1995-2005, is expected to increase to 2077 mcm/y in 2026-2027, solely because of population growth and increasing development (Kayal, 2007).

A change in current climate conditions is likely to bring about significant changes in precipitation and temperature patterns. These changes are likely to put more pressure on water resources, thus exacerbating the current situation, unless adaptation measures are seriously considered in the planning and management of these precious resources. The impact of climate change on water resources, reflected in an overall decrease in precipitations and increased temperature, was assessed thanks to two different case studies. The first dealt with the Euphrates River as a major source of surface water in the country. The second was an analysis of the Zabadani sub-basin and the Fijeh spring, two revealing examples relevant to the study of the impact of climate change on ground water resource
· Agriculture

The wheat-producing North East was ravaged by 364 a three year drought that has completely drained the Khabur River. Although farmers initially 365 adapted by tapping shallow aquifers, the continuation of the drought had led them to 366 significantly draw down groundwater levels. Shortly afterwards farmers in the hundreds of 367 thousands had to abandon their villages looking for livelihood in the main interior cities and in 368 neighboring Arab countries 

The likelihood of an impact from climate change on wheat and cotton production was assessed in the Hassakeh governorate, since this region is the main agricultural one in terms of wheat and cotton production. Yet Aleppo governorate was also selected to assess the effects of climate change on olive tree production, since the governorate contributes 23 % of olive oil production. CROPWAT is an irrigation management model developed by the FAO Land and Water Management Division. It is used to evaluate crop water requirements and irrigation needs (Smith, 1992). The model was utilized to assess the effect of climate change on wheat (irrigated and rainfed), cotton, and olive tree water use and yields. The results should be used as a mere indication of the effects of climate change on agricultural crops, due to: inherent deficiencies in the model itself, the assumption that nutrients are not limiting, and because the effects of warming on length of growing season were not taken into consideration. The following sections highlight the results.
· Forests

Although no quantification of the effects of climate change on forest vegetation has been done, it is generally accepted that such effects may take temporal and spatial forms. The recession of climax forests is quite possible under the destructive agents of change, which in turn reflects a temporal shift in forest vegetation. Moreover a decrease in precipitations and an increase in temperatures might cause spatial “upward shift” for some plant species of the forest vegetation zones of mountainous areas. A 200-meter upward shift was reported in Lebanon and Turkey. If this happens in Syria, this may change vegetation association, as change may affect community composition in the first place. Actually the scarcity and disappearance of some species from certain mountain zones has been reported by some Syrian researchers.

Brutia pine forests, which constitute 27.5% of the natural forested area, are the most vulnerable to climate change resulting from possible increase in the frequency, intensity and extent of fires. The effects will be stronger with the increasing frequency of drought and the prevalence of longer and warmer summer days. This is evident when one observes that larger forested areas have been lost to fires during the past years: for instance, a single forest fire in late December 2004 caused a reduction by nearly 0.4 % of the total forested area in the country.

Manmade forests, constituting more than 53% percent of country’s forests, are vulnerable to climate change: most of these forests are planted in areas of low rainfall in the interior of the country (marginal forests). Moreover, the severity of insect attacks and diseases are expected to increase due to a more favorable climate for the spread of ailing agents. Finally water shortage will become a major constraint for increasing the forested surface and even maintaining it, since scarce water is to be diverted to other uses. Hence reforestation work, stretching species beyond their natural distribution limits, will be limited to the species’ natural habitat

· Marginal steppe and Grazing Zones

Climate change will augment the existing problems of desertification, water shortages and low forage productivity. Moreover, it will introduce new threats to herders and livestock owners’ wellbeing, rangeland ecosystem services and national economy. On the other hand, land degradation and desertification affects availability of crop residue fodder during the drought periods.
· Biodiversity

Climate change may add additional pressure on already stressed ecosystems and species, thus augmenting threats to their survival and possible extinction. Moreover increasing demand for irrigation water has lowered the groundwater table in most of the country’s basins. This in turn has a negative impact on swamps and other wetlands, since these ecosystems may dry up and affect the survival of water-dependent species. A further rise in sea water temperature might also increase the rate of the Mediterranean sea’s “tropicalization”, contributing to the problematic arrival of invasive species along the Syrian coast.
· Land Degradation and Desertification

Climate change will affect land use patterns and accelerate the pace of land degradation. Proper land use policies and appropriate farming systems must be devised and applied in the most dynamic ways to hamper this effect. The challenge lying ahead is to sustain and optimize the use of natural resources in order to improve agricultural production and people’s livelihoods.
· The Rise in Sea Level (RSL) 

The results of these scenarios indicate that different segments of the coastline are vulnerable to a rise in sea level, as a consequence of expected climate change. This rise would have an impact on beaches, urban settings, and agricultural zones. Moreover additional problems may arise due to salt-water intrusion and increase in water and soil salinity. 

Possible physical impacts of a RSL include: 

· Inundation and displacement of lowlands and wetlands, 

· increased salinity of coastal aquifers, 

· Increased coastal erosion, and 

· Increased coastal flooding and damage.
One could thus infer that the most vulnerable coastal areas are: flat and low-lying coastal plains (sandy and rocky areas within an elevation of 0–1 m MSL), deltas and estuaries in the coastal plain and sandy shores characterized by a gentle sloping beach face. Applying the extreme risk scenario shows that nearly 3.8% of coastal populations will be affected by a rise in sea level.

It is very difficult to precisely evaluate the socioeconomic impact of a rise in sea level on local communities in affected areas, because of different sources of stress associated with RSL on these communities and the complexity of the problem itself. However, based on land use categories in the affected areas, a rough examination of economic losses as a result of RSL alone, the amount reaches 50 billion Syrian pounds. This figure represents direct average economic losses resulting from permanent disappearance of 4,108 hectares of agricultural and forested areas, 450 hectares of beach and 1,090 hectares of urban area. However these losses may go down to 10 billion S.P. in case of a RSL of 0.6 m and may reach 84 billion S.P. if the extreme RSL scenario is justified.
Nearly 2,000 agricultural families (and another 4,000 in the case of the extreme scenario) will be in danger of losing their economic subsistence and their dwellings. This signals the possibility of family migration to new areas, putting more pressure on the latter.
· Health

Quantifying the full impact of climate change on public health is extremely difficult. It is nevertheless well established that known diseases may extend their range due to warming floods and other weather-related phenomena deriving from climate change. The paragraphs below cite two cases relating to the possible effect of climate change on the country’s public health. Leishmaniosis (the Aleppo boil) has been endemic in Syria since the ninetieth century and is found in all regions of the country. Due to climate change, Leishmaniosis might flourish as a result of rodent (vector) population outbreaks, themselves favored by of the expansion of drought-tolerant foraging species (Anabasis articulate) and the decline of natural predators (hawks). Moreover additional factors like the urban expansion into these rodents’ habitats could augment the risk of disease spread.

Another problem is malaria. Syria is relatively free of local strains of malaria; nevertheless the World Health Organization (WHO) classified border areas with Iraq and Turkey as malarial high risk areas. The possible re-emergence of malaria due to climate change is likely, especially with the existence of predisposing factors: the occurrence of floods or the breakdown of dams, leading to the formation of swampy areas ad marshes.

It is clear that climate change has a negative impact on factors determining health, namely water, air and food. It is therefore indirectly influencing human health when these determinants are affected. Moreover climate change possesses a direct impact on the environment itself, since it increases health hazards. For instance, lower quantities of water and a lower quality standard leads to an increase in waterborne diseases. Additionally the incidence of floods, heat waves, droughts and dust storms directly influence public health.
· Land Use

Climate change will affect land use patterns, accelerate the pace of land degradation, and increase the risks of drought. Heat waves and dust storms, which have become a bitter scourge for residents of the country’s eastern region, are on the increase. Rising sea levels are expected to flood Syrian coastal lowlands. Lastly, climate change will have implications on health services, other economic sectors and natural ecosystems.
2.2.2 Sector strategy

· Agriculture

The Government has established a set of policies to provide food at affordable prices to all Syrian citizens, particularly through subsidies for basic food commodities. Stateowned stores of the General Establishment for Storing and Marketing Agricultural and Animal Products (GESMAAP), The present level of adaptation to climate risks in the agricultural sector is limited to calls for using irrigation water efficiently through a national program, restricting cropping areas, demands for new farming practices, and lately establishing a farmer support fund. Adaptation measures in the agricultural sector must be pursued with a strategic vision in accordance with the value and importance of the agricultural sector’s contribution to the national economy and to food security of the country. Future strategies for adapting to climate change in the agricultural sector may involve the following measures:

1. Reviewing agricultural policies and strategies regarding agricultural crops, in relation to CC.

2. Developing and implementing easily accessible drought forecast and drought monitoring information systems, in order to improve drought preparedness within the national plan to mitigate the effects of drought.

3. Developing agricultural research and extension services. Changing crop practices (optimum sowing date, heat-tolerant cultivars, water rationing and increasing planting density).

4. Developing agricultural research and extension services. Changing crop practices (optimum sowing date, heat-tolerant cultivars, water rationing and increasing planting density).

5. Modernizing water irrigation practices and improving irrigation management. 

6. Increasing rain effectiveness by applying conservation farming, water harvesting and storage structures.
· Forests

With a stocking capacity of nearly 16 million tons of carbon and an annual absorption of 1.6 tons of atmospheric CO2 per year, Syrian forests play a major role as a carbon sink, contributing to curbing CO2 emissions. To strengthen and maximize this role, the following measures are suggested:

1. The adoption and execution of a formal forest policy for forest development and conservation.

2. The strengthening of the forestry bureau’s activities now directed towards a more focused protection of existing forests against wildfires and other destructive agents.

3. The rehabilitation of burnt and degraded forests, in order to increase their capacity to absorb carbon.

4. The establishment of a network of functional protected areas, in order to ensure the conservation of the country’s most valuable forest ecosystems.

5. Capacity building at institutional and staff levels.
· Marginal steppe and Grazing Zones

Despite some of the shortcomings in rangeland management, there is great potential for improving the Badia vegetation and enhancing its resilience to climate change. The following measures need to be strengthened:

1. Effective implementation of set of drought management strategies including setting an effective feed reserve policy.

2. Supporting the use of renewable energy in rangeland development, Solar Power Plants, solar panels, wind farms investments.

3. Expansion of plantation programs of drought-tolerant native and exotic species.

4. Expanding programs for fighting desertification.

5. Solving issues relating to land user rights for the local communities.

6. Diversification of sources of income for Bedouin population.
· Biodiversity

The following are possible measures of adaptation to reduce the impact of climate change on biodiversity

1. Updating a national biodiversity strategy and plan of action.

2. Integrating a biodiversity strategy and plan of action within a national climate change plans and programs.

3. Promoting conservation measures and the sustainable use of biodiversity components.

4. Formulating a long-term research initiative on the status of species and their adaptability to changing environments.

5. Promoting public awareness, emphasizing the importance of biodiversity and the probable impact of climate change.
· Land Degradation and Desertification

Great opportunities exist in Syria to overcome land resource degradation and to increase food production. The following suggestions are adaptation measures

1. Setting proper land use policies and strategies to manage land resources and reduce the effects of climate change.

2. Mobilizing and mainstreaming resources to protect the natural base of resources.

3. Adopting and applying integrated management techniques, multi- and inter-disciplinary (and participatory) approaches when assessing and managing scarce land resources.

4. Applying and disseminating conservation agriculture.

5. Modernizing farm management and applying proper techniques and technologies in the production process.

6. Supporting research activities and extension services.

7. Facilitating the exchange of information and of experience between researchers, extension services and farmers.
· The Rise in Sea Level (RSL) 

Since adaptation is the only option to address the threat of sea level rise, hence, a series of hard and soft adaptation measures may be considered to counter the RSL threat. However a framework to incorporate policies which handle cross-cutting issues and measures per sector must be devised. The following suggestions may be considered:

1. Assessing present pressure impact and the possible impact of climate change on coastal systems (RSL, wind, temperature increase, geology)

2. Mapping institutions related to coastal activities and assessing their capacity

3. Scrutinizing adaptation measures, including engineering and non-engineering options 

4. Formulating a framework that incorporates integrated coastal zone management (ICZM), disaster management (DM), and research as vital cross-cutting adaptation options, with measures by sector to alleviate the potential threat of climate change on coastal areas.

5. Capacity building of related institutions - Increasing public awareness of risks posed by SLR28.
· Heath

The health system needs to be prepared to manage the new risks to public health and the possible emergence of new diseases. A lax support health program poses the greatest threat to effectively fighting aliments and death caused by climate change. Adaptation of public health can include the following strategies and measures

1. Securing minimum household water requirements to maintain health.

2. Intensifying water pollution control activities and ensuring safe reuse of wastewater

3. Maintaining acceptable standards of medical services.

4. Promoting health education and community awareness.

5. Devising strategy for national disasters and management plans to deal with prospective hazards.

6. Upgrading and validating routinely collected health records through national information systems

7. Involving all national parties working in the health service and making them join a program aimed at developing strategies to confront changes in infectious disease patterns caused by climate change.

8. Upgrading ongoing prevention programs relating to climate-related diseases.

9. Capacity building for institutions and staff working in health sector.
· Water management policy

A fourth consecutive year of drought has hit north-eastern Syria. According to Government and United Nations estimates, 1.3 million inhabitants are affected and 800 000 are severely affected. The impacts of the drought are being exacerbated by the impact of high food and fuel prices, the unrest in the region and the global financial crisis. On average incomes for the drought affected population has decreased by over 90% over the past few years and even worse, their assets and sources of livelihood have been lost or irremediably compromised. 

The direct consequences of the drought include decreased food intake, reduced capacity to restore livelihoods, massive internal displacement towards cities and alarming school dropout rates in some areas. Most families have not consumed animal proteins in months. Daily meals have been reduced from three to one for adults and to two for children. Malnutrition is an increasingly serious concern. The Drought Response plan is being enacted by a number of different agencies and aimed at three levels of beneficiaries: 

1. Geographical level targeting: operation being implemented in the agroclimatic zones where there is a high level deterioration of vegetation cover 
2. Community-level targeting: In agro-climatic zone 5 the most vulnerable among the affected communities are targeted, based on the levels of crop failure, livestock depletion, lack of potable water, remoteness from public services, levels of internal displacement, and school dropout rates. E.G. Food is being distributed through primary schools. 
3. Household-level targeting: targeted beneficiaries will be the most vulnerable among the rural households of severely affected small-scale farmers and/or herders who lost at least two consecutive rain-fed crops and/or over 80% of their animal stock, with no access to irrigation and not alternative sources of income. Targeted supplementary feeding is aimed at households with children under-five, and pregnant or lactating women.
The following are suggested as possible adaptation measures

1. Preparing a national water master plan within the framework of integrated water resources management, as well as integrating into the plan water policies and strategies related to water use.

2. Strengthening the institutional and technical capacity of water related agencies to ensure systematic collection, processing and exchange of data and information, and enhancing better coordination and cooperation between various water stakeholders.

3. Enforcing laws and regulations. These include spring protection zones, well drilling permissions, drilling supervision and specifications, protection of groundwater recharge zones, groundwater pumping schemes, protection of groundwater and surface from pollution, and finally water resources development

4. Improving irrigation efficiency by reducing water demand for irrigation through changes in the cropping calendar, crop mix, irrigation method and area planted.

5. Improving rain collection techniques.

6. Rationalizing water use and applying water saving measures.

7. Rehabilitating existing dams as well as improving water basin infrastructure for increased water storage capacity.

8. Strengthening existing observation networks (metrological, surface and ground water). 

9. Capacity-building to integrate climate change adaptation strategies into sector and cross-sector development plans.
· Biodiversity

A national study of biodiversity revealed the existence of 7,140 plant animal species in Syria inside its diverse ecological systems, these being distinguished by various topographic and climate features, such as coasts, mountains, peaks, arid and humid regions, forests, sea, land and desert.5 Moreover the study of the natural plant cover makes it clear that Syrian flora contains more than three thousand species of flowering plants (precisely 3,150); the fauna comprises more than 2,500 species.
· Flora

The Syrian flora contains 22 species of Ptyeridophytes. These are found in cold and humid regions, and most of these species are threatened by extinction as a result of agricultural expansion. In addition, Syrian flora includes 12 species of Gymnosperms menaced by the diminution of the forest cover as a result of agricultural activity, grazing, fires and population expansion, especially in mountains ranges. There are 3,077 species of flowering plants belonging to the Angiosperm class; these are found in mountainous regions as the Hermon and Anti-Lebanon, the Coastal Range and in mountains of inland Syria). Syria is considered the source of many agricultural subsistence plants such as wheat, barley, lentils, almonds, olives, as well as many medicinal, aromatic and ornamental, plants and trees (Study: State Ministry for Environmental Affairs, UNDP, GEF, "National Biodiversity Strategy and Action Plan", 2000, p.4)
· Fauna

The National Strategy for Biodiversity indicates that there are more than 3,000 animal species in Syria, including terrestrial and aquatic animals. Approximately 360 kinds of birds have been registered, of which 143 kinds are migrating stopping in Syria for reproduction. The number of species of threatened migratory birds flying to Syria is 15. There are 124 mammal species, of which 24 are carnivores, 7 insects, 25 bats and 42 rats. As for amphibians and reptiles, the study recorded 127 species, including nine of turtles, 70 of reptiles and 48 of snakes. However, as a consequence of natural habitat destruction, population growth and associated human activities, urban development as well as agricultural expansion, many categories of biological and genetic resources have been depleted. (Study: SMEA, UNDP, World Bank, "National Environmental Strategy and Action Plan of Syria”, 2003, p.43).
2.2.3 Existing tools 
· Climate Change Scenarios
Climate change scenarios were developed to predict changes in temperature and precipitation values in 2041 and 2100, using two different models. The Model for the Assessment of Greenhouse Gases Induced Climate Change (MAGICC version 4.1, September 2003), coupled with a Climate Scenario Generator (SCENGEN), was used for the 2041 prediction, while predicted data acquired by the use of global models were retrieved from the IPCC data base for 2041 -2100. Of the 17 GCM models, three models (CCSR96, IAP-97 and MRI-96) were found to very closely simulate climate trends for Syria
The following are the main results of climate predictions

1. Average warming in Syria for the year 2041 will be higher than the global average for both reference and policy scenarios.

2. The greatest increase (2.0-2.1oC) will occur in the north-west and the southeast (cells 1 and 4), while the most moderate increase (1.0-1.2 oC) will occur all over the country.

3. The highest increase in precipitations will occur in summer and autumn in all regions.

The results of running a combination of these models for reference (P50) and policy (WRE-350) emission scenarios are tabulated and shown in table 3.1 for each of the cells of the grid.

· Recommendation (food security, Report of the Special Rapporteur on the right to food, 2011) 
· Adopt a comprehensive national strategy to realize the right to adequate food, 

· Improve its mapping of hunger and food insecurity to inform, inter alia, the national strategy to achieve food security

· Sign and ratify the 1951 Convention relating to the Status of Refugees and adopt comprehensive national legislation on refugees, including affording refugees the right to work 

· Regularize the situation of stateless Kurds by giving them Syrian nationality

· Monitor ex-ante the distributional impact of reforms on the incomes of smallholder farmers and vulnerable groups, such as the urban poor, particularly the impact of pricing and marketing mechanisms for strategic crops, given that poor households are affected by agricultural prices as both producers and consumers

· Prioritize support for vulnerable farmers and herders in agro-climatic zones 4 and 5, and ensure that the use of public resources does not simply lead to an

· Ensure that adequate resources are allocated to extension services and capacity-building in order to enable vulnerable farmers and herders to adapt to the deregulation of the agriculture sector
2.2.4 Cooperation projects

· EU - the country

· EU member - the country

· Other donors projects

· Regional projects

As part of the ongoing review of all aspects of its cooperation with Syria, the EU has decided to suspend the preparations of new bilateral cooperation programs and to suspend ongoing bilateral programs

Please refer to the Recommendation Paper
3. MAIN FINDINGS AND RECOMMENDATIONS
· Constraints and needs

Please refer to the Recommendation Paper

· Relevant activities proposals of EU cooperation
Please refer to the Recommendation Paper
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