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ABSTRACT

The article describes the experience of landscape sites (geotopes) and elementary watersheds modeling with the ARCMAP
tools for determination of valuable forests in poorly studied areas. The authors substantiate the possibility and expediency
of simultaneous use of two different matrices which represents various properties of landgematationary landscape

sites matrix and geodynamic river basins matrix. Biodiversity is determined by the landscape heterogeneity. Landscape
units can be obtaied via geomorphometand-landform tools in GIS software. Elementary river basin is functional unit

of the landscape, providing its integrity with the transfer of matter and energy. Hydrological tools in GIS can implement
the watershednodeling

Modelinginvolves a number of consecutive and interconnected operations. Primary geomorphotiglingincludes

altitude levels, slope, aspect, plan and profile curvature, topographic index, height above the river, flow direction, flow
accumulation, stream rasteSecondary geomorphology modeling is a combination of primary rasters to obtain
landscape sitesnatrix. Vegetation cover modeling consist of spatial imagery unsupervised classification for the
generation of spectrally different vegetation classes. Thé $bep- calculation of integrated (geotops and vegetation
classes) diversity via Zonal statistic tool. The river basins with the highest potential level of biodiversity may be propose
for protection as one of the High Conservation Value Forests (HC\&tsyaries.

Keywords GIS-modeling landscape siteglementary catchmenfgotential biodiversity

INTRODUCTION

Absence or insufficiency of data on extensive regions, for example such as rain equatorial forests of
Africa or the coniferous and brodelavedwoods of the East of Eurasia is a serious problem of
preservation of a biodiversity. Raw forest exploitation often considerably advances actions for
protection of valuable ecosystems in these regions. Therefore it is so important to develop preventive
metlods of a potential assessment of a biodiversity not only at the level of species, but also at the
valuable landscape level.

The innovative methods allowing to predict a potential biodiversity on the basis wélbkenown
in ecology approaches landscape watershed integral analystbecame the mattesf particular
importance especiallyin the conditions of the extensivendssritory and deficiency of data on a
forest cover

From the modern positions biological diversity of forest ecosystems (at #leofespeciesandthe
level of biocenosisis a function of the whole set of the factors, [7] providing, first, structural
differentiation of a forest cover according ttee elief formsand the soil’s typesecondly, their
functional connectednesgthin theborders of the river basin€omplex of abiotic factors which
create thenitial spatial differentiation of the environment, forming a variety of conditfon®iota

i socalledgcsi t es e, i n Ricadraditiendefing ascagg eaqthithe rmosaic of geotops
reflects secalled geostationary landscape mod&B] - more or less steadsurfaceplasticity of the
territory which (in interaction with other factors) generates characteristic patterns of forestfcover
the mountain slopes, hiitke and plainsiiver terracesnd floodplain

The matrix of watersheds reflects the geodynamic (geosimulation) landscape 2n8defrjoveable
csl-angeunoffé inter act ibetweersites@eotops)oe thertap bral tiffeem s h i
parts @ the slopeand between thieeadwaterand channel of the manivers.

GENERAL ALGORITHM OF MODELING

The proposed approach includes the sequence procedures, to simulate the matrix of the watersheds
for the streamsof specifiedsize andorder (1), to iderity a mosaicof landscape sitggeotopos)2),

to reveah structure of the forest cover through thstance imagaterpretation oby using theforest

inventory data(3), to determine the correlatidmetween the siteand aforest cover type¢4), to
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calculate thevariety ofsites andoresttypes withinwatersheds (5and,finally, to select river basins
with High Conservation Value Forests (HCVF).

As a source materi&br modelingwas useagrid elevation (Aster GDEM) of the territory; to further
analyze the mediufinsized images of the sensor Landsat and standard forest inventory data in digital
(vector) format. Beloveontentof separate stages of model operation are stated

WATERSHED DELINEATION AND RIVER BASINS MATRIX MODELING

The ¢Hydrol ogye tool set wmddeliagef@vendb8sinpuimgkhage ar e
lastdecadesandthe content of a separate script almost does not change: there are four interrelated
and consistently efived thematic raster: flow direction, floaccumulation, streamraster and pour
pointsrasteT her e are many descriptions and official
[14], however, our experience detects the presence of important tfeerfuorodelingand disputable
problens.

On the Earth's surface there are actual catchments of a certain dimexistowhich contain the
watercourse (and not just theeek or ephemeral channednd can be consider@driver basin of

the first orderaccording toStrehler, encoding.e., represent alementaryfunctional unit of drainage

system This circumstance is the reason tand of expertchoosing the minimum area of the
celementarc at chment € t hat ¢ an-apagaeneter thas pukiretheaxpmessione r ¢ o
ofcmap algebraé when reclassifying the raster
have a "perfect” solution in the framework of a geomorphometrical model for a number of reasons,
among whicl4, 5]

- the differences ahefunctionalconditionsfor watercourses in the headwaters of the main river,
andin the side tributaries (these differences are gmtsideredoy the Shreve river network
coding but ignored in the Shigr encoding);

- the dependence of the elementdrgansbeginningfrom the character of Quaternary sediments,
and biotic components of the landscape (soils, vegetation),

- the complexity of the unambiguous delineation of permanent and ephemeral streams

Therefore,for deliveringan accurate result it is advisable to use data filmarsatellite imagery
interpretation of the first ordevatercourses.

PRIMARY LANDSCAPE SITES MODELING

At the current level of geographic information systems developthemhodelingof landscapsites

cannot be completely automated, because it is connected with necessity of prekxyesaignalysis

of the considered factors of landscape differentiation and determination of their hierarchy (the
problem of ¢l eading faoty2B)¢ in the classic | a

For majority of plain and mountain landscapethe most significant charactestic are the
correspondencketweenthe absolute altitude (altitude zonem)drelative height above local bases
of erosion, these features can be displayed throlighuse of parameters of the absolute height
gradientsand the height above the riig¢tAR) [3,9,1011].

So, for mountain and semountain areas, the set of considered factors should include elevation,
exposure (due to differences in the thermal regoméhe northern and southern slopes or in the
moisture regimen the eastern anavestern slopes), the slope (a parameter that is often responsible
for allocationof the slopefragmens, and controls the degree of involvemenit other factors, for
example’ exposure) [11, 13]. &t the hilly plains curvature of the slopes is manifested the dispersion
or concentration of the substance and enéltgges [9, 12] The differentiation ofidge andvalley
surface are identified more efficientiyth the assistance atopographic indexTPl). For large river
valleys with several levels of terraces and tricky arranged floodptassnportantto consider the
height above theearest drainagend the Euclidean distance to the main rivdre main thematic
rasterlayers used during modeling are shown in figure 1.
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Fig.1. The main thematic rasters used during modelirgpdce image of the key aretlhe mountains of Sikhotalin
in the Russian Far East of; 2 shaded relief,-8ow direction, 4i local valleys 51 altitude zones, & height above
river, 71 slope, 8 topographical index (Jennies)j vatersheds of the-4t order rivers, 10 landscape sites raster
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Summarized, theliscussecarameters are shown in tableThe hierarchy of factors established
duringt he process of compciSpiantg a(la Atncad ly sgf@adingsion et e
factor specified in combinatoyn first placeand the restactorin order of priority.The essence of

t h eo ntb i prazadure leavelr the useran ability to "reassign” leading factors when working

with combinatorial layerin other wordsyou canchange the order of the columns reféetthe

particular characteristic and, accordinghg order of sequences in the firste sindex changed as

well. Thus @n be constructetieclassificatiorof sitesin the framewaork of hierarchical and relational
schemas: we can classify and characterize siéethrough a combination déatures for example

chilltop slightlyconvexd i s per si grelowuv dlalcey bottom concentr e

Fig. 2. Landscape sites model for the territory of Carnar¢l) and map of forest bionfsours-
Congo Basin Forest Atlases

This approach gives the possibility of creating a framework for{acgée landscapmaapping
with further correction by including additional factors (lithology, soil, vegetation) and the results of
the field verification
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