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Main objectives 

• to identify main features of the Hornsund hydroglaciological basin 
and functioning of its drainage systems. 

• a pattern of hydro-thermal structure of glaciers and its evolution 
will be defined with interpretation of the GPR data. 

• the key factors of tidewater glaciers dynamics and calving intensity 
are aimed to be defined basing on broad range of terrestrial and 
remote sensing methods of front activity investigations and analysis 
of sea water properties. 

• the freshwater quantification with respect to detailed glaciers’ mass 
balance study and outflow measurements from different sources. 

• study of unglaciated and partly glaciated catchments including 
outflow measurements, mass balance, and precipitation. 

• Both Institutions will contribute in analysis of hydroglaciological 
system functioning and estimation of total terrestrial freshwater 
supply to the fjord. 



 

Landsat-8, NASA 



T1. Detailed mapping and evaluation of features of the current state and 

main features of glaciated and unglaciated catchments within the 

Hornsund hydro-glaciological basin (UŚ/IGF) 

 

T2. Studies of factors and regimes of outflow from specific terrestrial 

sources i.e. partly glaciated and unglaciated catchments (IGF) 

 

T3. Building of conceptual and semi-quantitative model of water drainage 

system and discharge from tidewater glaciers emptying into Hornsund 

fiord (US/IGF) 

 

T4. Identification of key factors of the tidewater glacier’s dynamics and 

calving intensity to the fiord (US) 

 

T5. Elaboration of the total water budget of the Hornsund hydroglaciological 

basin including surface mass balance and icebergs 

production by tidewater glaciers (US/IGF) 

Task 
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Snow cover in Hornsund (2014-2016) 
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MASH visualisation 

 



Hornsund snow cover 

 



 Monthly sum of precipitation measured in: 

 

– Sofiedalen 

– Bautabreen 

– Lorchbreen 

– Lisbetdalen 

– Arieskaret (400 m asl) 



 



 

Landsat-8, NASA 

≈ 4*106 m3 

≈ 2.8*106 m3 

≈ 8.2*105 m3 

≈ 6.2*106 m3 

≈ 8.3*106 m3 

≈ 1.6*106 m3 



Task 

T1. Detailed mapping and evaluation of features of the current state and 

main features of glaciated and unglaciated catchments within the 

Hornsund hydro-glaciological basin (UŚ/IGF) 

 

T2. Studies of factors and regimes of outflow from specific terrestrial 

sources i.e. partly glaciated and unglaciated catchments (IGF) 

 

T3. Building of conceptual and semi-quantitative model of water drainage 

system and discharge from tidewater glaciers emptying into Hornsund 

fiord (US/IGF) 

 

T4. Identification of key factors of the tidewater glacier’s dynamics and 

calving intensity to the fiord (US) 

 

T5. Elaboration of the total water budget of the Hornsund hydroglaciological 

basin including surface mass balance and icebergs 

production by tidewater glaciers (US/IGF) 



2016 

• June/July and August/October fieldwork in 
Hornsund: 

– Water level and discharge measurements; 

– Precipitation gradient measurements; 

– Devices deinstallation and cleaning. 

 

 



 

Workshops and conferences 
No

. 

  

Title of presented work Authors Date and place 

Title of the event Type 

(international/natio

nal) 

Presentation/ 

poster/other 

(specify) 

1.   Deciphering origins of acidic 

pollutants in Svalbard - 

Hansbreen case study 

 

 Pakszys P. , Nawrot 

A.P., Migała K., Luks B. 

4-9 September 

2016, Tours, France 

22nd European 

Aerosol Conference 

International poster 

2. Water from land – the fresh 

water outflow from glaciated 

and non-glaciated catchments 

into the Hornsund fjord, 

Svalbard 

  

Nawrot A.,  

Wawrzyniak T., 

Walczowski W., 

Osuch M. 

  

17-22 April 2016, 

Vienna, Austria 

EGU 2016 international poster 

3. Polish Polar Station  Hornsund 

(SW Spitsbergen) 

Inter-and intra-annual 

changes of snow cover 

 

Wawrzyniak T., 

Osuch M., Nawrot 

A., Luks B., Kępski D.  

3-7 October 2016, 

Kjeller, Norway 

Ny-Ålesund 

Atmosphere Flagship 

open work group 

meetings 

International presentation 

4. Snow measurements 

around the Hornsund Fjord 

(Svalbard) 

 

Nawrot A., Luks B., 

Wawrzyniak T. 

06th October 2016, 

Warsaw, Poland 

ES1404-CORE 

GROUP MEETING 

  

International presentation 

5. Distribution and chemical 

properties of snow cover in 

selected catchments 

around the Hornsund Fjord 

Nawrot A., 

Wawrzyniak T., Luks 

B., Kępski D., 

Walczowski W., 

Araźny A. and Kozioł 

K. 

9-11 November 

2016, Gothenburg, 

Sweden 

Taking the next step 

in Svalbard snow 

research Phase II 

international presentation 



 



Submitted 
Araźny A., Przybylak R., Wyszyński P., Wawrzyniak T., Nawrot A.,  Budzik T. 
Spatial differentiation of air temperature and humidity in the Hornsund 
Fjord area, Spitsbergen. Geografiska Annaler 

 

 

In preparation 
Nawrot A., Wawrzyniak T., Kępski D., Walczowski W., Kozioł K., Araźny A., Luks 
B. Distribution and chemical properties of snow cover in selected 
catchments around the Hornsund Fjord. 

 

Nawrot A., Wawrzyniak T., Osuch M. Comparison of partly glaciated and non-
glacieted catchment hydrology in the Hornsund region. 



 



 

What data do we have? 



The Hornsund Polish Polar Station 

  

 

Description: 
 

- The meteorological station 01003 in Hornsund has been working as a 
part of World Meteorological Organisation since 1978. 
 

- The meteorological automatic weather station was installed at the Polish 
Polar Station Hornsund in 2001 (new Vaisalain 2016). 
 

- The meteorological data is automatically sent to Oslo, Norway, every 1 
hour. 
 

- In every3 hours observers working year-roundat the station send 
meteorological observations as SYNOP-codes to Oslo. 
 

 

Meteo 



Measured meteorological parameters: 
 

1. manual measurements and observations (3 or6 hours)–since 1978: 
• Air temperature, air humidity, wind speed and direction, air 

pressure, minimum temperature near the ground, ground 
temperature (5, 10, 20, 50 cm), precipitation (Hellman), visibility, 
cloud cover, total sunshine, snow cover and snow water 
equivalent (SWE). 
 

2. automatic weather station (1 minute interval since 2006): 
• air temperature, air humidity, wind speed and direction, air 

pressure, modern laser-based optical system for continuous 
measurement of all kinds of precipitation (GEONOR and OTT 
Parsivel) 

• Since September 2016 – New Vaisala station,e.g. Present Weather 
Detector PWD 52 (visibility, precipitation) 

 



www.hornsund.igf.edu.pl/weather 



Fresh snow monitoring (since 2006) 



 



 

Aims: 

• analysis of variability of snowcoverin the 1983–2014 period at 
Hornsund,  

• identification of changes with statistical change detection test, 

• analysis of potential sources of changes in snow cover. 

 



 

Freshwater data: 

Water level 2014-2016 10 min 

Water temperature 2014-2016 10 min 

Water velocity 2014-2016 random 

Water discharge 2014-2016 10 min 

Conductivity 2014-2016 10 min 

Water chemical composition 2014-2016 random  



"Arctic climate system study of ocean, sea ice and glaciers interactions in 

Svalbard area" - AWAKE2 (Pol-Nor/198675/17/2013) supported by the 

National Centre for Research and Development within the Polish-Norwegian 

Research Cooperation Programme. 


