
 213 

Лёд  и  Снег  ·  2018  ·  Т. 58  ·  № 2

УДК 551.322	 doi: 10.15356/2076-6734-2018-2-213-224

Рост припая и его влияние на замерзание верхнего слоя донных отложений 
в прибрежной зоне губы Буор-Хая (море Лаптевых)

© 2017 г. П.В. Богородский1*, А.С. Грубый1, В.Ю. Кустов1,  
А.П. Макштас1, Л.А. Соколова2

1Арктический и Антарктический НИИ, Санкт-Петербург, Россия;  
2Московский государственный университет имени М.В. Ломоносова, Москва, Россия

*bogorodski@aari.ru

Crowth of the fast ice and its influence on the freezing of bottom sediments  
in the Buor-Khaya Bay coastal zone, Laptev Sea

P.V. Bogorodskii1*, A.S. Grubiy1, V.Y. Kustov1, A.P. Makshtas1, L.A. Sokolova2

1Arctic and Antarctic Research Institute, St. Petersburg, Russia;  
2Lomonosov Moscow State University, Moscow, Russia

*bogorodski@aari.ru
Received February 25, 2017	 Accepted August 9, 2017
Keywords: bottom sediments, energy and mass transport, ice forming, shallow water zone, sub-ice water layer.

Summary
Results of the ice and hydrological measurements carried out in the winter of 2014/15 in the Tiksi Gulf 
(Buor-Khaya Bay) are described. These data served a basis for development of a conceptual thermodynamic 
model of seasonal freezing of the sea water layers and underlying bottom sediments in the sea-shore zone. 
The model uses two methods of localization of the phase transition zones: a classical (frontal) one is used for 
water, while another one within the range of temperatures – for the bottom. For real atmospheric conditions, 
we investigated specific features of the water freezing through in the shallow coastal zone of the Laptev Sea. 
The quantitative characteristics of the process were obtained. The calculations demonstrated that the distin‑
guishing feature of the process is a stabilization of the ice thickness, taking place due to essential increasing 
of a salinity of the sea water. As a result of this, a shallow water body does not frozen through down to the 
bottom at even the very low air temperatures. Cooled salt waters does not allow liquid to be frozen in pores 
of the bottom ground. Salinization of the under-ice water layer can cause the melting of fast ice in the shallow 
water with its simultaneous increase away from the coast. Ice formation in water layers and bottom sediments 
begins at the same time, although it proceeds differently at different depths. Due to salinization of the bottom 
ground a continuous frozen zone is not formed, and the whole layer of freezing precipitation is a two-phase 
(partially frozen) area. As a whole, the model estimates of the process parameters including the motions of 
the phase fronts agree with known data of direct measurements. Despite such conformity, the model data 
should be considered as only evaluative ones. If a bottom is flat, the horizontal mixing and advection, which 
are not reproduced by a one-dimensional model in principle, the actual salinity parameters will most likely 
not reach the calculated values. However, for small values of the tides in the Buor-Khaya Bay and insignifi‑
cant reverse flows of salt, effect of the last ones does not apparently exert significant influence on the intensity 
of cooling of the under-ice water layer as well as on the ice formation in upper layers of the bottom within 
such time scales as a season. 
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Представлены и проанализированы данные стандартных ледовых наблюдений зимой 2014/15 г. в 
бухте Тикси (губа Буор-Хая, южная часть моря Лаптевых). Описаны особенности изменчивости поля 
температур в припайном льду и подлёдном слое моря. Данные наблюдений дополнены модель-
ными оценками замерзания слоя воды и верхних слоёв донных отложений.


