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1. Introduction 
 
 There are various vegetation types along the 
climatic and topographic gradient in Turkey (Altan, 
2000). Especially in the eastern Mediterranean 
region of Turkey, they contain a number of differing 
biotopes such as grassland above the timber line, 
evergreen coniferous and deciduous broad-leaved 
forests, scrubland, river beds, lagoons, coastal 
saltmarshes, coastal woodland, and sand dunes. And, 
the cold climate in the north and arid/semi-arid 
zones in the south, help to enhance the ecological 
diversity of the Anatolian Peninsula and there is a 
considerable diversity of flora in the mountainous 
region (Yilmaz, 1998). If global warming occurred, 
it will most likely affect the vertical distribution of 
the vegetation of this region through changing 
complexly the distribution of each species. 
 
2. Investigation site 
 
 This region has been strongly affected by past 
human activities since at least the early Neolithic 
period. Though it is known that not only the 
mountainous part of the region but also the present 
Ceyhan and lower Seyhan plains were covered with 
dense oak forests in the eighteenth century, it is 
difficult to find natural vegetation, especially in the 
plains and the low elevation area of the mountains 
now(Yilmaz, 1998). 

The field surveys of vegetation distribution and 
land use were done on the basin of the Seyhan and 
Ceyhan rivers from 2002 to 2006, and 14 permanent 
plots were set to investigate the stand structure of 
main forests in the area where natural state were 
remained comparatively from the Mediterranean 
coast to the mountain region(ca. 2,000m a. s. l.). 
 
3. Vertical Distribution of the Vegetation 

 
Above the timberline, which is at about 2,000m 

above sea level, sub-alpine grasslands, characterized 
by thorn-cushion formations of Astragalus sp. and 
Acantholimon sp., dominate. 

Between 1,000(1,200)m and 2,000m, Pinus nigra, 
Cedrus libani, Abies cilicica, Juniperus excelsa, 
J.oxycedrus and J.drupacea,  form a montane 
forest type. Various species of deciduous oak, such as 
Quercus cerris, and others like Ostrya carpinifolia, 
Carpinus orientalis, Fraxinus sp. and Sorbus sp. mix 
with conifers or dominate. Fagus orientalis and 
Quercus libani appear partly at the middle and lower 
parts of this range. Styrax officinalis, Daphne oleoides, 
Sambucus nigra etc. are seen at lower tree layer and 
the shrub layer, too. 

Coniferous forest dominated Pinus brutia is to be 
found up to an altitude of 1,000(1,200)m. and is 
replaced by Pinus nigra. Platanus orientalis 
dominates in the riparian forest, and Tamarix sp., 
Nerium oleander and Cotinus coggyria appear. 
Furthermore, up to an altitude of 600m, a dense, 
xerophyll scrubland, called maquis, dominates and 
understory vegetation of Pinus brutia forest becomes 
rich. Maquis mainly consists of several species of 
evergreen shrub. The most common species in the 
maquis region is Quercus coccifera and mixes up  
Phillyrea latifolia, Myrtus communis, Arbutus 
andrachne, Erica manipuliflora, Pistacia terebinthus, 
Pistacia lentiscus etc. or deciduous trees species such 
as Styrax officinalis, Cercis siliquastrum Cotinus 
coggyria etc. If Pinus brutia forest and maquis are 
degraded, they are replaced by garrigue formation 
consisting of several dwarf species such as Cistus 
sp.(C.salviifolius and C.creticus), Lithodora hispidula, 
Rubus sanctus, thorn tree such as Calicotome villosa, 
Capparis spinosa and Paliurus spina-christi as well 
as Myrtus communis and Erica manipuliflora. 
Garrigue formation is common from the coast up to 



approximately 500m above sea level. This is due 
mainly to the intensive influence of man in this 
region. 

On the plain, where cultivation is intensive, it is not 
easy to find any patches of natural vegetation. Few 
old, solitary trees of Quercus ithaburensis ssp. 
macrolepis from the former oak forest remain and 
Prosopis farcta penetrates on the cultivated land.  

The margins of stream in the plain and the 
wetlands around coast are covered with dense reed 
beds (Phragmites australis). 

 Around the river estuaries, salt marshes cover 
large areas on the hydromorphic alluvial soils. This 
type of biotope has an almost uniform vegetation 
aspect, consisting of hallophytes such as 
Arthrocnemum sp., Salicornia europaea and Atriplex 
portulacoides in variable dominance. A patch of 
coastal woodland, remaining from a former evergreen 
forest, is located at Yumurtalik Bay. This woodland 
community, which is surrounded by the saltmarsh, is 
dominated by Pinus halepensis. However, due to 
intensive grazing, the undergrowth has largely been 
degraded to garrigue-type vegetation with Erica 
manipuliflora, Myrtus communis, Cistus sp., Pistacia 
terebinthus, Pistacia lentiscus, Tamarix smyrnensis, 
Juncus maritimus, Vitex agnus-castus, Imperata 
cylindrica, Nerium oleander, Cionura erecta etc. 

In the foredune zone, which is influenced directly 
by the sea, Cakile maritima-Salsola kali communities 
dominate. Other common species include Ipomoea 
stolonifera, Pancratium maritimum, Euphorbia 
peplis, Medicago marina, Zygophyllum album, 
Cionura erecta, Echinops ritro and Eryngium 
maritimum (Yilmaz, 1998, Yilmaz and Altan personal 
communication, 2002-2006, Sano et al. 2003, 2004, 
2004, Ando et al. 2004, Aktoklu et al.2004, Atomaca 
et al.2005）. 

Thus, the lower area on the basin of the Seyhan 
and Ceyhan rivers is already considered to be close to 
the lower limit of the forest and to be very sensitive to 
environmental change. 
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Pinus nigra at the timberline of Mt.Akinek(2,023 m) Cedrus libani forest at KeciKelesi(ca 1,400 m)  

Pinus brutia forest at Aladag（793 m） Maquis at Mt.Karli Kayatepe(600 m) 

Halophyte community at the mouse of the Ceyhan River Dune at the Mediterranean Sea coast 



Astragalus sp. Acantholimon sp. Pinus nigra 

Cedrus libani Abies cilicica Juniperus excelsa 

Juniperus oxycedrus Quercus cerris Ostrya carpinifolia 

Fagus orientalis Carpinus orientalis Styrax officinalis 

Daphne oleoides Sambucus nigra Pinus brutia 

Platanus orientalis Tamarix smyrnensis Nerium oleander 

 
 



Cotinus coggyria Quercus coccifera Phillyrea latifolia 

Myrtus communis Arbutus andrachne Erica manipuliflora 

Pistacia terebinthus Pistacia lentiscus Cercis siliquastrum 

Cistus sp. Lithodora hispidula Rubus sanctus 

Paliurus spina-christi Capparis spinosa Calicotome villosa 

Quercus ithaburensis Prosopis farcta  Phragmites australis 
 



Arthrocnemum fruticosum Salicornia europaea Atriplex portulacoides 

Pinus halepensis Juncus maritimus Vitex agnus-castus 

Imperata cylindrica Cionura erecta Cakile maritima 

Saccharum ravennae Ipomoea stolonifera Salsola kali 

Pancratium maritimum Medicago marina Euphorbia peplis 

Zygophyllum album Echinops ritro Eryngium maritimum 

 
 


	1-cover
	ICCAP Publication 10

	2-cover2
	ICCAP Publication 10
	The Final Report of ICCAP


	3-photos
	4-preface
	5-contents
	Climate Change and IPCC Assessments (Abstract)

	6-acronyms
	7-summary
	8-social_scenarios
	FinalReport_2.pdf
	1-climate_sg
	2-climate_yatagai
	3-climate_kitoh
	4-climate_kimura
	5-climate_iizumi

	FinalReport_3.pdf
	1-hydrology_sg_jp
	2-hydrology_sg_tk
	3-hydrology_fujinawa
	4-hydrology_tanaka
	5-hydrology_fujihara
	6-hydrology_simon

	FinalReport_4.pdf
	1-veg_sg
	2-veg_atik
	3-veg_sano
	1. Introduction
	Table 1 Stand characteristics of research plots in 2003
	Table 3 Species composition and dominance (BA %) of trees in each plot along elevation


	4-veg_ando
	5-livestock_okan

	FinalReport_5.pdf
	1-crop_sg
	2-crop_kobata
	3-crop_nakagawa
	4-crop_odani
	5-crop_takeuchi
	6-crop_yano1
	7-crop_yano2
	8-crop_haraguchi

	FinalReport_6.pdf
	1-irrigation_sg
	3.1 Soil
	3.2 Meteorological data
	3.4 Shallow water table data
	Fig. 3 Cropping pattern derived from Landsat image of August 2003. 
	3.5. Properties of irrigation and drainage facilities

	5.2 Monitoring of tertiary canals
	7. Field monitoring of salinity of soil and shallow water table in the coastal area 
	8. Generation of social scenario of the LSIP in the 2070s 
	8.1 General setting of the scenario


	2-irrigation_kume
	Balcali, Adana, TURKEY
	Adana, TURKEY

	3-irrigation_nagano
	Fig. 5 Cropping pattern derived from Landsat image of
	 August 2003. 

	4-irrigation_hoshikawa
	Keisuke HOSHIKAWA, Takanori NAGANO, Takashi KUME, 
	and Tsugihiro WATANABE
	Research Institute for Humanity and Nature
	457-4 Motoyama, Kamigamo, Kita-ku, Kyoto, 603-8047 JAPAN
	Soil water dynamics
	Irrigation and seepage from canals
	Drainage
	Fig.2. Concept and I/O of IMPAM
	Resolutions




	5-irrigation_umetsu
	Climate Change and Alternative Cropping Patterns in Lower Seyhan Irrigation Project: 
	A Regional Simulation Analysis with MRI-GCM and CSSR-GCM
	Seyhan Irrigation Project



	FinalReport_7.pdf
	1-socio_sg
	Acknowledgements

	2-socio_kusadokoro_maru
	3-socio_tsujii
	Global Warming Impacts to Rainfed Wheat and Barley in Adana and Konya in No EU Accession Case
	4. References


	4-socio_kusadokoro
	5-socio_maru
	Takeshi MARU
	Graduate School of Agriculture, Kyoto University

	6-socio_kagatsume
	7-socio-asami

	FinalReport_8.pdf
	1-israel_sg
	Abstract
	Reasearch objectives
	Effect of dew and relative humidity
	Effect of salinity 
	2.1 Objectives and Methodology
	3.2 Key Results

	2-jafari

	FinalReport_9.pdf
	1-members
	2-publications
	Papers reviewed (refereed)
	【Climate】
	【Hydrology】
	【Crop】
	【Vegetation】
	【Irrigation and Drainage】
	【Socio-Economic】
	【Turkey】
	【Israel】
	Paper not reviewed 

	【Climate】
	【Hydrology】
	【Crop】
	【Irrigation and Drainage】
	【Socio-Economic】
	【Turkey】
	【Israel】
	Book chapter

	【Climate】
	【Crop】
	【Irrigation and Drainage】
	【Socio-Economic】
	General report

	【Hydrology】
	【Irrigation】
	【Turkey】

	Other publications
	【Climate】
	【Hydrology】
	【Irrigation and Drainage】
	【Socio-Economic】
	【Turkey】


	3-ICCAP_publications
	4-back




