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Monitoring of Snow Cover at the Territory of Academic Vernadsky
Polar Research Base

Serhii Klok. Anatolii Kornus

Ukrainian Hydrometeorological Institute, Kyiv, Ukraine,
e-mail: sklok S@ukr.net

During the 24-year (1997-2020) observation period, there is a clear tendency to shift the
timing of beginning of the permanent snow cover formation to later, and its complete
destruction — to earlier dates. If at the beginning of the studied period the formation of
snow cover was observed in March, today it is stable in April. The average dates for the
destruction of snow cover also shifted, although somewhat less — from the third decade of
February to mid-February. As a result, we have a stable tendency to decrease of snow cover
occurrence period in the study area.

The dates of the beginning of formation of the snow cover shifted most significantly. With
a linear trend of 12.7 days over 10 years, a shift of 1 month occurred over a 24-year
observation period. An analysis of dates of the maximum snow cover for the period under
study also showed their shift to later dates. However, the dates of maximum snow depth as
well as the dates snow thawing have shifted less significantly.

With the help of mathematical and statistical methods, we obtained the amplitudes and
phases of harmonics of the intra-annual component of the snow depth, among which the
next three were statistically significant — 57, 103 and 240 days. The first two harmonics are
characterize the initial period of formation of the snow cover, and the third — the period of
maximum increments of the snow mass (late July — early August). Analysis of the snow
accumulation showed, that during the period from April to August are formed 6-8 stable
layers (although in some unstable winters their number may be greater), the total height of
which is about 250-260 cm. Because the layers are built by certain atmospheric processes,
the dates of their formation from year to year are quite close. During the period of
maximum snow growth (July-August) an avalanche-hazardous layer of insignificant
vertical thickness is formed. The snow thawing time is characterized by 3-4 stable periods.
All of the above mentioned us to make an assumption about the presence of significant
changes in the very process of formation of the snow mass at area of Academic Vernadsky
polar research base, which is manifested in changes in the height of the snow during 1997-
2020.

The obtained results give a broad understanding of the properties of snow and the very
process of snow accumulation in the study area.

Proceedings of the International Forum on
Climate Change and Sustainable Development: New Challenges of the Century,
September, 9-11, 2021. — Mykolaiv: PMBSNU, 2021.



	Cover.pdf
	Page 1

	Cover-.pdf
	Page 1

	Cover-.pdf
	Page 1



 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: extend top edge by 14.17 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20210712154257
       637.7953
       SRA4
       Blank
       907.0866
          

     Wide
     1
     0
     No
     771
     395
     None
     Up
     0.0000
     0.0000
            
                
         Both
         3
         AllDoc
         300
              

       CurrentAVDoc
          

     Bigger
     14.1732
     Top
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     2
     90
     89
     90
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: extend bottom edge by 14.17 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20210712154257
       637.7953
       SRA4
       Blank
       907.0866
          

     Wide
     1
     0
     No
     771
     395
     None
     Up
     0.0000
     0.0000
            
                
         Both
         3
         AllDoc
         300
              

       CurrentAVDoc
          

     Bigger
     14.1732
     Bottom
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     2
     90
     89
     90
      

   1
  

    
   HistoryItem_V1
   PageSizes
        
     Action: Make all pages the same size
     Scale: Scale width and height equally
     Rotate: Clockwise if needed
     Size: 5.827 x 8.268 inches / 148.0 x 210.0 mm
      

        
     0
            
       D:20210902153906
       595.2756
       a5
       Blank
       419.5276
          

     Tall
     1
     0
     747
     329
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     CCW
     Uniform
            
                
         AllDoc
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     61
     90
     89
     90
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: all odd numbered pages
     Font: Times-Roman 10.0 point
     Origin: bottom centre
     Offset: horizontal 34.02 points, vertical 34.02 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     0
     
     BC
     
     1
     1
     TR
     1
     0
     771
     337
     0
     1
     10.0000
            
                
         Odd
         447
         AllDoc
         447
              

       CurrentAVDoc
          

     34.0157
     34.0157
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     10
     90
     88
     45
      

   1
  

    
   HistoryItem_V1
   DelPageNumbers
        
     Range: all pages
      

        
     1
     771
     451
            
                
         AllDoc
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     10
     90
     89
     90
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: all odd numbered pages
     Font: Times-Roman 10.0 point
     Origin: top right
     Offset: horizontal 34.02 points, vertical 34.02 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     0
     
     TR
     
     1
     1
     TR
     1
     0
     771
     337
     0
     1
     10.0000
            
                
         Odd
         447
         AllDoc
         447
              

       CurrentAVDoc
          

     34.0157
     34.0157
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     10
     90
     88
     45
      

   1
  

    
   HistoryItem_V1
   DelPageNumbers
        
     Range: all pages
      

        
     1
     771
     451
            
                
         AllDoc
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     90
     89
     90
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 3 to page 89; only odd numbered pages
     Font: Times-Roman 10.0 point
     Origin: top right
     Offset: horizontal 34.02 points, vertical 34.02 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     0
     
     TR
     
     1
     3
     TR
     1
     0
     771
     337
     0
     1
     10.0000
            
                
         Odd
         3
         SubDoc
         89
              

       CurrentAVDoc
          

     34.0157
     34.0157
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     90
     88
     44
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 3 to page 89; only even numbered pages
     Font: Times-Roman 10.0 point
     Origin: top left
     Offset: horizontal 34.02 points, vertical 34.02 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     0
     
     TL
     
     1
     3
     TR
     1
     0
     771
     337
     0
     1
     10.0000
            
                
         Even
         3
         SubDoc
         89
              

       CurrentAVDoc
          

     34.0157
     34.0157
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     90
     87
     43
      

   1
  

    
   HistoryItem_V1
   DelPageNumbers
        
     Range: all pages
      

        
     1
     771
     451
            
                
         AllDoc
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     34
     90
     89
     90
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 3 to page 89; only even numbered pages
     Font: Times-Roman 9.0 point
     Origin: top left
     Offset: horizontal 36.85 points, vertical 28.35 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     0
     
     TL
     
     1
     3
     TR
     1
     0
     771
     337
     0
     1
     9.0000
            
                
         Even
         3
         SubDoc
         89
              

       CurrentAVDoc
          

     36.8504
     28.3465
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     34
     90
     87
     43
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 3 to page 89; only odd numbered pages
     Font: Times-Roman 9.0 point
     Origin: top left
     Offset: horizontal 36.85 points, vertical 28.35 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     0
     
     TL
     
     1
     3
     TR
     1
     0
     771
     337
     0
     1
     9.0000
            
                
         Odd
         3
         SubDoc
         89
              

       CurrentAVDoc
          

     36.8504
     28.3465
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     34
     90
     88
     44
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     Where: after current page
     Number of pages: 1
     Page size: same as page 1
      

        
     Blanks
     Always
     1
     1
     1
     2522
     233
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
       CurrentAVDoc
          

     SameAsPage
     AfterCur
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     Where: after current page
     Number of pages: 1
     Page size: same as page 1
      

        
     Blanks
     Always
     1
     1
     1
     2522
     233
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
       CurrentAVDoc
          

     SameAsPage
     AfterCur
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   DelPageNumbers
        
     Range: all pages
      

        
     1
     771
     451
            
                
         AllDoc
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     58
     94
     93
     94
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 5 to page 91; only even numbered pages
     Font: Times-Roman 9.0 point
     Origin: top left
     Offset: horizontal 36.85 points, vertical 28.35 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     0
     
     TL
     
     1
     3
     TR
     1
     0
     771
     337
     0
     1
     9.0000
            
                
         Even
         5
         SubDoc
         91
              

       CurrentAVDoc
          

     36.8504
     28.3465
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     4
     94
     89
     43
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 5 to page 91; only odd numbered pages
     Font: Times-Roman 9.0 point
     Origin: bottom right
     Offset: horizontal 36.85 points, vertical 28.35 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     0
     
     BR
     
     1
     3
     TR
     1
     0
     771
     337
     0
     1
     9.0000
            
                
         Odd
         5
         SubDoc
         91
              

       CurrentAVDoc
          

     36.8504
     28.3465
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     4
     94
     90
     44
      

   1
  

    
   HistoryItem_V1
   DelPageNumbers
        
     Range: all pages
      

        
     1
     771
     451
            
                
         AllDoc
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     4
     94
     93
     94
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 5 to page 91; only odd numbered pages
     Font: Times-Roman 9.0 point
     Origin: top right
     Offset: horizontal 36.85 points, vertical 28.35 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     0
     
     TR
     
     1
     3
     TR
     1
     0
     771
     337
     0
     1
     9.0000
            
                
         Odd
         5
         SubDoc
         91
              

       CurrentAVDoc
          

     36.8504
     28.3465
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     4
     94
     90
     44
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 5 to page 91; only even numbered pages
     Font: Times-Roman 9.0 point
     Origin: top left
     Offset: horizontal 36.85 points, vertical 28.35 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     1
     0
     
     TL
     
     1
     3
     TR
     1
     0
     771
     337
    
     0
     1
     9.0000
            
                
         Even
         5
         SubDoc
         91
              

       CurrentAVDoc
          

     36.8504
     28.3465
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     19
     94
     89
     43
      

   1
  

 HistoryList_V1
 qi2base





