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The Kurile Islands are situated in the zone of active manifestations of catastrophic natural processes, including volcanism and earthquakes. In this respect, the Kurile Islands cause a great interest for studying its natural environment and character of volcanic and tectonic activity. Landscape researches of the islands in this region have a special value since the analysis of landscape structure will allow us to estimate an influence of active geodynamic processes on various components of landscapes. Their research is impossible without carrying out of cartographical works.

The complex works on drawing up landscape maps and schemes of the Kurile Islands are carried out by Information and Cartographical Center in the Pacific Institute of Geography, FEBRAS since 2003.

Landscapes mapping is carried out to reveal a spatial structure, analysis of quantitative parameters of the landscapes, defining the basic landscape-forming factors, and character of their manifestations. Besides that, the works on creation of cartographical models for sustainable development planning of the Kuriles Islands have been started.
The archive and literary materials in the Pacific Institute of Geography, FEBRAS (Vladivostok), the Institute of Marine Geology and Geophysics, FEBRAS (Yuzhno-Sakhalinsk), materials of forest inventory works of the Southern Kurile Forestry Unit, the nature annals of the Kurile State Natural Reserve have been studied in the course of mapping the landscapes of the Kurile Islands. The field researches of landscapes have been carried out in 2002-2006. The classification of the landscapes has been made according to the methodic by Isachenko A.G. (1991). This information has been used in decoding images made by LandSat 7 ETM + in 2001-2003, and in mapping the landscapes on the basis of GIS applications that made possible to characterize a spatial structure, features of landscapes development under conditions of active volcanism. 

The arch of the Kurile Islands stretches from southwest to northeast nearly along 1200 kilometers, from the southern extremity of Kamchatka Peninsula up to the Hokkaido Island. The Islands chain includes the Great and Small Kuril Ridges numbering over 30 big islands by the area and a great number of petty islands and rocks.
The Kurile Islands Ridge is a part of the Kurile - Kamchatka volcanic belt. There are about 40 active volcanoes on the islands. The origin and relief of the Kurile Islands descended from volcanic activity, and from general tectonic lifting of the whole ridge (Kovtunovich, 2004). The modern relief of the Kurile Islands represents a combination of volcanoes, mountainous ridges and marine terrace surfaces (Kulakov, 1965, 1989).
The disposal of the Kurile Islands arch in a transitive zone from continent to ocean determines a formation of specific climatic conditions which have distinct monsoonal properties. About 1200-1250 mm of precipitations falls there annually. The minimal temperatures in February are 9.0 C on Shumshu Island, 7.6 C on Simushir Island, 10.3 C on Iturup Island, 9.7 C on Kunashir Island. In summer period distinctions in temperature mode on the islands are more significant. The maximal temperature in August is 14.0 С on Shumshu Island, 14.9 C on Simushir Island, 19.9 C on Iturup Island, and 19.6 C on Kunashir Island. Snow cover on the islands is distributed irregularly, it is blown away by strong winds on exposed sites, and it forms snowdrifts up to several meters in valleys. There are perennial snowfields remained on many islands (A Reference Book …, 1970, 1968).
Long extension of the Kurile Islands determines a zonal distribution of vegetation. There are dark coniferous and coniferous-deciduous forests widely distributed on Southern Kuriles. Deciduous and light coniferous forests are also represented there. Stone birch woods dominate from Vetrovoi isthmus on Iturup Island up to Rasshua Island. Dwarf pine and elfin alder thickets with tundra and meadow communities dominate on Northern Kuriles. Altitude zonality is well expressed on Kuriles, namely: a belt of deciduous and coniferous-deciduous forests, a belt of dark coniferous forests, a belt of stone birch woods, a belt of dwarf pine and elfin alder woods thickets, and a belt of mountainous tundra (Barkalov, 2002). 
The modern soil cover of the Kurile Islands was formed under influence of two major factors, volcanogenic and biogenic ones. The character features of soils are lamination, undeveloped soil profile, presence of buried horizons, easy mechanical composition, high water penetration, strong tendency to erosion (Ivlev, 1987; Soils…, 1982). 
In the course of cartographical works, the landscape was considered as a genetically uniform geosystem, homogeneous to the zonal and azonal attributes, and as concluding a specific set of the conjugated local geosystems in itself. The landscape represents a central category in formation of natural territorial complexes (NTC). To define a landscape needs some certain conditions, namely: the territory should have a homogeneous geological base and similar development history in all its space, and the same climate. Landscape consists of the whole complex of forming components. There exists so-called the Solntsev's Row, in which the components of landscape are displaced according to the principle of their importance: a geological structure - lithology - relief - climate - waters - soils - vegetation - fauna (Isachenko, 1991).
In Sochavy V.B.'s opinion (1978), mapping is one of the pivotal methods of studying landscapes. A map is considered as natural model of landscapes, it fixes the results of field researches. Regularities of structure and development of landscape sphere are revealed in the process of mapping; simultaneously a map contains some generalizations concerning landscape ties, and it allows us to estimate many properties of natural environment quantitatively.
At present the landscape maps and schemes are drawn for islands of Small Kuril Ridge in the scales 1:25,000-1:200,000 and for islands of the Great Kuril Ridge, namely: Kunashir, Iturup, Urup, Simushir, Ketoi, Rasshua, Matua, and for some petty islands in the scales 1:100,000-1:200,000. 123 types of tracts have been defined in the result of landscapes mapping. These works have allowed us to carry out a primary analysis of spatial structure of the landscapes and to determine the specific features of their formation. 
All islands of the Great Kuril Ridge are typically characterized by domination of volcanogenic landscapes. Due to absence of modern volcanic activity, the islands of the Small Kuril Ridge are characterized with the landscapes formed by denudation processes.
On Kunashir Island, within the volcanic constructions Tyatya, Mendeleyev, Golovnino and Dokuchayev's ridge, various types of volcanogenic landscapes on steep and averagely steep slopes are widely developed: steep and averagely steep slopes of blister cones with piroclastic materials; flat and averagely steep slopes of weakly lithified pumiceous sediments and subvolcanic bodies; steep and averagely steep slopes of lava flows composed by andezits, basalts and piroclastic sediments; steep and  averagely steep slopes of ancient volcanoes with lava flows, composed by andezits, basalts and tuffs. Within these types of landscapes fir forests on humus accumulative burozems occupy a dominating position.
Within the landscapes of subhorizontal surfaces of abrasion accumulative and alluvial marine terraces and plains composed by piroclastic sediments, sands, pebbles and boulder beds, stone birch woods on burozem-illuvial-humus soils dominate; and within  Sernovodskii, Kuril and Lovtsovskii isthmuses waterlogged sedge-reed-sphagnum meadows on peat-gley soils prevail.
The landscapes on  Shikotan Island  are characterized with high  fragmentation that is associated with heavy ruggedness of the island relief. Orography and circulating processes in atmosphere and in adjoining aquatories render a specific influence on the island's landscapes. Vegetation represented by bamboo-meadow motley grass mixed with alder, stone birch, fur and abies on meadow-turfy typical and gley soils dominates in all types of landscapes on the island that is associated with their steadiness against influence of strong winds from Pacific Ocean (Ganzei, 2006b).  A distribution of larch woods with a touch of bamboo on subhorizontal surfaces of abrasion and accumulative and alluvial marine terraces in the island southeast those absent on Kunashir and Hokkaido islands and those can be met only in the northern part of Iturup Island should be pointed out among the features of the landscape organization.
On Polonsky's, Zeleny, Yuri's, Anuchin's, Tanfilyev's and Dyomin's islands (Habomai Islands), the landscapes of sub-horizontal surfaces of abrasion accumulative and alluvial marine terraces and plains composed by sands, pebbles and boulder beds are widespread. Vegetation on all the islands is represented by waterlogged sedge-reed-sphagnum meadows on peat-gley soils, except for Dyomin's Island. Tall grass is widespread on the latter. Formation of continuous tall grass is apparently associated with an influence of bird rookeries widely distributed there. A full lack of wood vegetation is the main peculiarity of the landscapes on small islands that is caused by absence of orographical obstacles (the maximal height - 41 meter on Yuri's Island) on the path to strong oceanic winds (Ganzey, 2006а).
Landscapes of steep and averagely steep slopes, formed by lava flows and composed by andezits, basalts and piroclatic sediments are dominating on Iturup Island. In the southern part of the island between Roka and Dobry isthmuses vegetation is represented mainly by birch and alder woods on humus accumulative burozems, and fir and abies woods distributed on slopes of the western exposition. Stone birch woods are widespread on Bogatyr Ridge. To the north (in middle part of the island), on Grozny Ridge (Fig. 1) dwarf pine thickets, which spread on slopes of east exposition up to the coast, begin to dominate; and on the western exposition of this ridge oak and alder woods occupy extensive spaces. In the northern part of the island on Medvezhy peninsula on landscapes of steep and averagely steep slopes formed by lava flows, vegetation in the bottom parts of slopes is represented by stone birch woods which at height about 250 meters are replaced by dwarf pine thickets. 
Landscapes of steep and averagely steep slopes of blister cones made by piroclastic stuff occupy insignificant areas within tops of active volcanoes on the island. On Atsonopuri Volcano, birch and alder, stone birch, fir and abies woods are typical for such landscapes. On Stokup and Bogdan Khmelnitskii volcanos, dwarf pine thickets with a touch of stone birch and alder on peaty-mark-humus-illuvial soils are mostly widespread. Besides that, there are the sites uncovered with vegetation that is consequence of influence of volcanic activity.
Landscapes of sub-horizontal surfaces of volcanic plateaus and landscapes of sub-horizontal surfaces of abrasion accumulative and alluvial marine terraces and plains are covered by fir and abies, birch and alder, stone birch woods and dwarf pine thickets. A presence of larch woods on humus accumulative burozems within Ossenii and Kuibyshevskii isthmuses, and a wide distribution of oak and alder, poplar and alder woods on burozems-ochre and burozems-illuvial-humus soils near Kurilsk Settlement should be pointed out.
Volcanogenic and denudation-volcanogenic landscapes, except for valleys of watercourses and abrasion and denudation benches classified into the group of denudation-accumulative landscapes cover the whole territory of Urup Island. 

The same as on most islands of the Great Kurile Ridge, landscapes of steep and averagely steep slopes of lava flows take the leading position. The vegetative component is represented by birch and alder, stone birch woods and dwarf pine and bamboo thickets.  A spacious site with destroyed vegetation and absent soil cover is situated to the southwest of Trezubets Volcano. 
Landscapes of steep and averagely steep slopes of blister cones with piroclastic stuff with stone birch woods, bamboo and dwarf pine thickets are defined within the range of Vysokaya, Krutaya, Kosaya and Struve mountains. Dwarf pine thickets on peaty-mark-humus-illuvial soils dominate on the tops of Rudanov, Grob, and Kolokol mountains.
Landscapes of steep and averagely steep slopes of ancient volcanoes with lava flows occupy spacious areas in the northern part of Peter Shmidt's Ridge, in the northern part of Shokalskii's Ridge, and small sites on slopes of Krishtofovich's Ridge. Vegetation is represented by vegetative communities typical for the northern part of Iturup Island and Simushir Island like stone birch, birch and alder woods and dwarf pine thickets.
Wide distribution of landscapes of sub-horizontal surfaces of volcanic plateaus composed by andezits, basalts and tuffs in the northern and southern parts of Urup Island should be pointed out. Vegetation is represented by birch and alder woods on burozem-illuvial-humus soils there, and dwarf pine and bamboo thickets are met rarely there. In the south of the island a site with waterlogged sedge-reed-peat-sphagnum is defined. 
On Simushir Island, the same as on other islands of Middle Kuriles, landscapes of abrasion-denudation benches with bounders-pebble beaches and storm bars with grassy communities and tall grass on shallow turfy soils are wide spread practically along the whole shore. 
Within the range of Milna, Goryachaya Sopka, Zavaritskii's, Prevo, Uratman volcanos, landscapes of steep and averagely steep slopes of lava flows with prevalence of dwarf pine thickets, stone birch and alder woods on dry peat podzols dominate.  Landscapes of blister cones, mainly with destroyed vegetative and soil cover due to active manifestation of volcanic activity on the tops of volcanoes. Landscapes of blister cones with stone birch and alder thickets on dry peat podsols are distributed exclusively on Ikanmikot Volcano; and its top and near top parts are covered by thickets with domination of dwarf pine. Landscape structure of Zavaritskii's Volcano is especially complex; its composition has a four-level system of calderas. Vegetation is characterized by mosaic distribution with alternation of sites with absent vegetation.  Dwarf pine and stone birch thickets prevail in inner part of its external caldera, and in its southern part the vegetation is absent.  Landscapes of steep and averagely steep slopes of ancient volcanoes with not preserved primary volcanogenic relief and stone birch, alder and dwarf pine thickets with bamboo- motley grass meadows on dry peat podzols are defined on the eastern side of Goryachaya Sopka Volcano, to the north of Ikanmikot Volcano and Olenny Ridge. Sites with domination of dwarf pine thickets can be met there.
The landscape structure on Ketoi, Rasshua, Matua volcano islands (Fig. 2) has common features with Simushir Island. It should be pointed out on formation of landscapes of partitioned scarps with andezites and basalts exposures that is associated with endogen processes in attenuation of volcanic activity, including post-volcanic tectonic movements. Landscapes of landslides formed in the zone of scarps on Ketoi Island most likely resulted from fault movements. 
Prominent feature of vegetative cover is its asymmetry, which has a various genesis because of local influence of circulating processes in adjoining aquatories, monsoonal transfer of air masses, and sectors of dispersion of piroclastic stuff. Asymmetry is shown differently on various islands. Oak and alder woods along the watercourses valleys on Kunashir Island  are distributed only on the island's side faced to the Sea of Okhotsk  due to influence of Kuroshio Warm Current. Northwest winds and Kuril Cold Current stipulate a distribution of stone birch and alder woods on significantly high-altitude level on slopes of southern and eastern expositions on Dokuchayev's Ridge (Ganzei, 2004a, b).
Fir and abies, oak and alder and poplar and alder woods on Iturup Island are located on the island side faced to the Sea of Okhotsk, and they are not met to the north of Reidovaya river. Dark coniferous forests to the north of Rok isthmus are bent for slopes of eastern exposition. Ptichii Brook on eastern slope of Stokup Volcano is the northern border of distribution of the main tracts of dark coniferous forests. 
Most distinct asymmetry of vegetation is shown on Urup Island. The woods formed by stone birch are situated exclusively on slopes to the west from the main watershed. Only on some sites they penetrate to the east of watershed. On slopes of eastern exposition, birch and alder woods and dwarf pine thickets prevail. 
An asymmetry of vegetation formed in result of volcanism influence is most distinctly shown on Tyatya and Berutarube volcanoes. Birch and alder thickets on southeast slopes there penetrate up to shoreline, and on slopes of the northern - western exposition this type of vegetation does not descend lower 600 m that is associated with sector of dispersion of piroclastic stuff (Ganzey, 2004а, 2006b). 
An asymmetry of vegetation on Middle Kuriles is less expressed and it consists in prevalence of dwarf pine thickets on slopes of northern exposition. 
Studies of the landscape structure of islands of the Small Kuril Ridge, Kunashir Island and Middle Kuriles have shown a complexity of the landscape organization of the territory. Landscape variety is apparently associated with a combination of active volcanic and tectonic activity, and as with climatic features of this region. 
As a whole, it should be pointed out at complexity of landscape structure of the Kurile Islands that is associated with heavy ruggedness of relief of the islands. In connection with exclusive importance of the Kurile Islands for all-around development of the Far Eastern regions of our country, the Government of the Russian Federation in 2006 has adopted the Federal Target Program 'Social and economic development of the Kurile Islands (Sakhalinskaya Oblast) for 2007-2015'. The main purpose of the program is to create conditions for sustainable social and economic development of the Kurile Islands (Federal …, 2007). Plans for all-round social and economic development of the Kurile Islands demand for assessment of opportunities of the natural environment of this region to ensure the sustainable development of the islands. Carrying out of landscape studies is an integral part of works on implementation of principles of rational nature management on certain territory. 
The work was supported by grant of FEB RAS No. 06-III-B-09-419. 
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 Figure 1. A fragment of the landscape map of Iturup Island  (Southern Kuriles)
Symbols:
I. 
 Steep and averagely steep slopes of blister cones with piroclastic stuff: 1 -  vegetative and soil cover is absent; 2 - birch and alder woods on burozems-illuvial-humus soils; 3 - dwarf pine thickets on peaty-mark-humus-illuvial soils; 4 - stone birch woods on burozems-illuvial-humus soils.
II. 
 Steep and averagely steep slopes of lava flows composed by andezits, basalts and piroclastic sediments: 1 -  vegetative and soil cover is absent; 2 - larch woods with a touch of bamboo on humus-accumulative burozems; 3 - birch and alder woods on burozems-illuvial-humus soils; 4 - oak and alder woods with a touch of maple and elm on burozems-ochre soils; 5 - stone birch  woods on burozems-illuvial-humus soils; 6 - bamboo thickets on meadows-turfy typical and gley soils; 7 - dwarf pine thickets on peat-humus-illuvial-humus soils; 8 - poplar and alder woods on burozems-illuvial-humus soils. 
III. 
 Subhorizontal surfaces of volcanic plateaus composed by andezits, basalts and tuffs: 1 - fir and abies woods on humus-accumulative burozems; 2 - larch woods with a touch of bamboo on humus-accumulative burozems; 3 - birch and alder woods on burozems-illuvial-humus soils; 4 - oak and alder woods with a touch of maple and elm on burozems-ochre soils; 5 - stone birch  woods on burozems-illuvial-humus soils; 6 - bamboo thickets on meadows-turfy typical and gley soils; 7 - dwarf pine thickets on on peaty-mark-humus-illuvial soils; 8 - poplar and alder woods on burozems-illuvial-humus soils; 9 - aspen and poplar woods on burozems-illuvial-humus soils.

IV. 
 Steep and averagely steep slopes of ancient volcanoes with lava flows composed by andezits, basalts and tuffs: 1 - larch woods with a touch of bamboo on humus-accumulative burozems; 2 - birch and alder woods on burozems-illuvial-humus soils; 3 - stone birch woods on burozems-illuvial-humus soils; 4 - bamboo thickets on meadows-turfy typical and gley soils; 5 - dwarf pine  thickets on peat-humus-illuvial-humus soils.
V. 
 Flat and averagely  steep slopes of weakly lithified pumiceous sediments and sub-volcanic bodies: 1 - stone birch  woods on burozems-illuvial-humus soils.
VI. 
 Slopes and bottoms of valleys of temporary and permanent water-courses with expositions of andezits, basalts and piroclastic stuff: 1 - larch woods with a touch of bamboo on humus-accumulative burozems; 2 - birch and alder woods on burozems-illuvial-humus soils; 3 - oak and alder woods with a touch of maple and elm on burozems-ochre soils; 4 - stone birch woods on burozems-illuvial-humus soils; 5 - bamboo thickets on meadows-turfy typical and gley soils; 6 - dwarf pine thickets on peat-humus-illuvial-peat soils; 7 - poplar and alder woods on burozems-illuvial-humus soils.
VII. 
 Sub-horizontal surfaces of abrasion-accumulative and alluvial marine terraces and plains composed by  piroclastic sediments, sands, pebbles and boulder beds: 1 - larch woods with a touch of bamboo on humus-accumulative burozems; 2 - birch and alder woods on burozems-illuvial-humus soils; 3 - oak and alder woods with a touch of maple and elm on burozems-ochre soils; 4 - stone birch woods on burozems-illuvial-humus soils; 5 - bamboo thickets on meadows-turfy typical and gley soils; 6 - dwarf pine  thickets on on peaty-mark-humus-illuvial soils. 
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 Figure 2. The landscape map of Matua Island  (Middle Kuriles)
Symbols:
I. 
 Steep and averagely steep slopes of blister cones with piroclastic stuff: 1 - vegetative and soil cover is absent.
II. 
 Steep and averagely steep slopes of lava flows composed by andezits, basalts and piroclasts sediments: 1 -  vegetative and soil cover is absent; 2 - dwarf pine  and alder thickets on dry peat podzols; 3 - alder and dwarf pine thickets with motley grass meadows on dry peat podzols

III. 
 Partitioned scarps (system of faults) with exposures of andezits and basalts: 1 -  vegetative and soil cover is absent.
IV. 
Abrasion-denudation benches with boulder-pebble beaches and storm bars: 1 - sparse motley grass meadows on black humus-accumulative soils.
V. 
 Sub-horizontal surfaces of abrasion-accumulative and alluvial marine terraces and plains composed by piroclastic sediments, sands, pebbles and boulder beds: 1 - dwarf pine and alder thickets on dry peat podzols; 2 - alder and dwarf pine thickets with motley grass meadows on dry peat podzols; 3 - meadow motley grass with a touch of alder and dwarf pine on primitive turfy soils.
