GIS of the gas-emission crater area (Yamal peninsula, Russia)
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GIS of the area was developed in order to study a phenomenon of the gas-emission crater
in the Central Yamal. Formation of gas-emission craters is a newly discovered cryogenic
phenomenon which may pose a hazard for economic facilities in permafrost zone.

GIS methods which were used enabled to collect, visualize and analyze spatial data.
Development of the GIS is intended for - 1) systematization and organization of existing
information on geocryological, geomorphological and landscape structure of the area for
joint analysis; 2) reveal of environmental conditions and estimation of the factors (or
composition of factors) which led to gas-emission crater formation.

Fieldwork was carried out since 2014 (Leibman et al., 2014). The most efforts were put

on study of the exposed sections in the crater — C Q@ &%
walls and thermocirque (which is located :
nearby), assessment of relief dynamics and |
investigation of landscape structure of the
key site.

Mapping of relief and relief-forming processes, preliminary landscape
mapping were carried out during the fieldwork. Field data was analyzed jointly
with satellite images for estimation of relief features before and after the crater |
formation (Kizyakov et al., 2015). Adigital elevation model (DEM) of the relief
was developed by processing of satellite image stereo pair (WorldView-1). |
This provided an opportunity to get quantitative specifications of the relief
change. Joint processing of the field landscape descriptions and satellite data

led to landscape typification which was used as a base for landscape mapping of larger than a key site territory.

Narrow elongated watershed surfaces (42-48 m, evaluated by EGM96) dissected by erosion and thermokarst landforms
are found in the north of the area. Those are supposed to be the surface of the Middle or Upper Pleistocene Marine plain.
Polygonal microrelief could be found locally here as well.

Small lakes (diameter 80-230 m) are located in the upper parts of valleys which are dissecting watershed surface in all
directions. Round shape of these valleys' openings (in plan view) is associated with lakes and drain lake depressions
(hasyreis). Cryogenic landslides are widely distributed on slopes and lake shores. Gas-emission crater is situated to the
south of a hill on the peripheral side of khasyrei formed in the upper section of erosion valley.

Along with relief, the other main GIS layer is vegetation which is the main land surface feature well seen on the images and

rather well understood in environments of Yamal Peninsula. . .
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