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Problematic Permafrost landscape

Sustainability of landscapes defined as the ability of the landscape to self-regulate The Republic of Sakha (Yakutia) is the largest federal district of the Russian Federation,
and self-restore after the effects tested on them, as well as the ability to resist the size of which determines the presence of various geosystems (landscapes), while
these influences [Myachina, 2011]. This important indicator determines the state almost the entire territory falls within the zone of continuous distribution of permafrost.
of the environment and the changes occurring it under the influence of natural and The zone is characterized by the proliferation of many forms of permafrost and, at present,
anthropogenic factors. we are witnessing many instances of disturbance to the sustainability of permafrost
The zone of modern permafrost distribution is characterized by extreme vulnerability landscapes.

and instability of the natural system, which causes an immediate response to And to determine the sustainability parameters of such complex systems, a fundamental role
external influences. Determining the sustainability of permafrost landscapes, taking will be on the accuracy of the distribution areas of certain types of landscapes. We intend to
into account the global trend of climate warming and active economic development, apply for this analysis of remote sensing data based on the classification of cross-discrete
it is one of the pressing problems of physical geography. We assume that the (data with different resolutions) images of interpetual components of the landscape (relief,
development of integrated indicators of sustainability of permafrost landscapes temperature, vegetation and soil)

with the possibility of modeling the beha\_/ior when the intendeq impact, will help to Figure 3. The method of cross-discrete classification of data of distant sensing for
;Jenrcrlnerstand the processes of transformation of the landscape in the short and long categorization of permafrost landscapes. M. Zakharov

Figure 1. Batagayka - thermo-denudation depression result of disturbance of the permafrost
landscape in Yakutia. Russia. Drone image. M. Zakharov S. Gadal 2017

DEM (ASTER GDEM (Product Permafrost LST Landsat 8 OLI/TIRS
of NASA and METI)) landscapes 9/06/2018

categorization

Permafrost landscape map of the Republic of Sakha Land cover map
(Yakutia). Scale 1: 1 500 000 / Fedorov A.N., Landsat 8 OLI/TIRS
Torgovkin Ya.l., Shestakova A.A., Vasilyev N.F,, 9/06/2018

Makarov V.S. and etc.; Ch. ed. M.N. Zheleznyak -
Yakutsk: IMZ SB RAS

Figure 4. Permafrost landscapes categorization of Verkhoyansk (Orulgan)
mountain range. Republic of Sakha (Yakutia). Russia.
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The aim of the research is to develop integrated indicators of the sustainability of
landscapes in the zone of modern distribution of permafrost. To achieve this goal,
we apply an approach that combines a method of integrated physical-geographic
analysis of landscapes and methods of spatial-GIS analysis.
Comprehensive physical-geographic analysis is expressed in the assessment of
the parameters of the soil, plant, climate and hydrological components of the
landscape. That will allow us to develop indicators of each of these parameters.
The results will be integrated into the GIS environment for conducting spatial
analysis and using the developed methods for applying remote sensing data Landscape types B 2-vouantngs [ 5- ety mourtan g
(classification methods of multispectral and thermal images) to obtain a holistic B o-vessed I 3+ vounain sparse vt [N - ety mountan
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Figure 2. General schema of research approach. M. Zakharov

Results an future work

The approach developed is especially important in the study of hard-to-reach
B Comprehensive physical Remote sensing high-mountainous areas and large territorial surfaces, such as the Verkhoyansk mountain
of types of geographic analysis of data (Sentinel 2A, range in North-East Siberia with over 2500 meters an altitude and about 1200 km in
permafrost permafrost [andscapes. Landsat) length. Six landscapes categories have been identified and its will be validated after field data
landscapes and Categorization of landscape DRM&DEM, ) . . .
characteristics of eree e e Teien o SN collected during the summer expedition.The following work steps: Improve the method of

permafrost) cross-discrete data (land cover determinig of LST and land cover classification. Defining sustainability indicators of

Field data(analysis

map, land surface temperature,
DRM). Permafrost landscape

mapping

permafrost landscapes of Verkhoyansk mountain system. Field data collection.
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