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Students in Polar and Alpine Research Conference 2020 - preface 

Dear colleagues from within the polar and alpine research community,

Today we are once again honoured to host the international Students in Polar and Alpine Research Conference, 

already in its sixth year. The conference has been held despite the ongoing unfavourable circumstances of the 

global CoViD-19 pandemic, which has forced us to move largely to online streaming. Nonetheless, we were 

able to meet also in person, albeit in smaller numbers than the previous years, on the premises of the 

Department of Geography, Masaryk University in Brno, Czechia. The topics covered include the fields of 

both geosciences and biosciences, as well as interdisciplinary studies. We believe this conference has given 

us a glimpse of hope that we will soon be able to return to our researches and field works in those unforgiving, 

yet beautiful environments of the polar and alpine regions.  

A total of 40 contributions were presented during the two days of the conference, including 4 keynote lectures, 

30 oral presentations and 10 posters. We would like to thank all the participants, including the young scientists 

who have presented their interesting research topics and the keynote speakers for sharing their knowledge and 

experience with us. We are happy to welcome old friends as well as colleagues participating for the first time, 

yet who will hopefully come again in next years. 

There is a website dedicated to Students in Polar and Alpine Research Conference, which you can find on 

https://sparc-brno.webnode.cz. We sincerely hope that we will meet again in Brno in the near future. 
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Atmospheric dust in polar environments 

Pavla Dagsson-Waldhauserova1,2* , Olafur Arnalds1, Outi Meinander3, Jean-Baptiste Renard4, Bea Moroni5, 

Jan Kavan6  

1Faculty of Environmental and Forest Sciences, Agricultural University of Iceland, Hvanneyri, Borgarnes, 

IS 311, Iceland. 
2Faculty of Environmental Sciences, Czech University of Life Sciences, Prague, 165 21 Czech Republic. 

3Finnish Meteorological Institute, Helsinki, Finland. 
4LPC2E-CNRS / Universit® dôOrl®ans, Orl®ans, France 

5Universit¨ di Perugia, Italy 
6Faculty of Science, Masaryk University, Brno, Czech Republic 

* pavla@lbha.is 

 

The Arctic and Antarctic regions include large 

areas of High Latitude Dust (HLD) sources, from 

where dust is transported long distances. The first 

estimates are that all high latitude dust sources 

cover > 500,000 km2 and contribute to at least 5 % 

of global dust budget. Iceland is the largest Arctic 

as well as European desert with high dust event 

frequency (~135 dust days annually). Icelandic 

volcanic dust can be transported distances > 1700 

km towards the Arctic and deposited on snow, ice 

and sea ice. Atmospheric-cryospheric interaction 

of dust will be introduced. It is estimated that about 

7% of Icelandic dust can reach the high Arctic 

(N>80Á). Vertical profiles of Icelandic dust storms 

showed the presence of dust in altitudes of several 

kilometres. Icelandic dust is also transported 

towards the Europe with volcanic dust fingerprints 

found in Balkan Peninsula (Belgrade).   

The main HLD sources are introduced with focus 

on Iceland and Antarctica. Iceland is the largest 

Arctic as well as European desert with 44,000 km2 

of desert areas. This represents that > 40% of 

Iceland is poorly vegetated and with high erosion 

rates, not including the 11% extent of the glaciers. 

These areas used to be, however, vegetated while 

forests covered at least 25% of the country about 

800 years ago. Woodlands were reduced due to 

medieval agricultural methods to almost total 

elimination about 100 years ago. Cold climate and 

massive erosion caused a collapse turning 

vegetated ecosystem into desert. Today Iceland 

experiences >130 dust event days annually (based 

on the weather report analyses 1949-2011) 

affecting the area of > 500,000 km2.  

Dust measurements in the Antarctic Peninsula 

showed that the air is polluted by local dust 

sources, as well as due to long-range transport from 

Patagonia. The PM10 concentrations in Antarctica 

were higher than those in natural areas of the 

Northern Europe. Newly identified HLD sources as 

well as the first evidence that Icelandic volcanic 

dust reaching the High Arctic, Svalbard Islands, 

will be presented. HLD contributes to Arctic and 

Antarctic air pollution and has the potential to 

influence ice nucleation in mixed-phase clouds and 

Arctic amplification. 
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Changes in snowpack and snowmelt contribution to seasonal runoff in mountain catchments 

Michal Jen²ļek 

Department of Physical Geography and Geoecology, Faculty of Science, Charles University, Prague, 

Czechia  

michal.jenicek@natur.cuni.cz 

 

The streamflow seasonality in mountain 

catchments is largely influenced by snow. 

However, a shift from snowfall to rain is expected 

in the future. Consequently, a decrease in snow 

storage and earlier snowmelt is predicted, which 

will cause changes in spring and summer runoff 

and thus water availability. Therefore, the 

objectives of our research is to quantify 1) how 

inter-annual variations in snow storages affect 

spring and summer runoff, 2) the importance of 

snowmelt in generating runoff compared to 

rainfall, and 3) how the changes in snow storages 

will affect streamflow seasonality and extremes in 

the future. The snow storage, groundwater recharge 

and streamflow were simulated for 59 mountain 

catchments in Czechia and 14 catchments in 

Switzerland for the past 35 years using a bucket-

type catchment model. The model performance 

Figure 1. (top left) Mean SWEmax, (top right) mean snowfall fraction, (bottom left) DOY of SWEmax, and (bottom 

right) DOY of melt-out at different elevations for the reference period and three future periods. Lines express real 

values, bars express relative differences from the reference period. From Jenicek et al. (2018). 
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was evaluated against observed daily runoff and 

snow water equivalent. The impact of future 

climate changes on streamflow in Czech 

catchments was assessed using dynamically 

downscaled climate simulations from several 

general circulation models (GCMs) in combination 

with several regional climate models (RCMs). The 

analysis was based on three Representative 

Concentration Pathways (RCP 2.6, 4.5 and 8.5). 

For Swiss catchments, downscaled scenarios were 

available as daily estimates of changes in air 

temperature and precipitation relative to the 

reference period 1980-2009 for three future periods 

until 2100 and the A1B emission scenario. 

The results from Czech catchments showed that 

17-42% (26% on average) of the total runoff in last 

35 years originates as snowmelt, despite the fact 

that only 12-37% (20% on average) of the 

precipitation falls as snow. This means that snow is 

more effective in generating catchment runoff 

compared to liquid precipitation. This was 

documented by modelling experiments which 

showed that total annual runoff and groundwater 

recharge decreases in the case of a precipitation 

shift from snow to rain. For most of the Czech 

catchments, the lowest summer baseflow was 

reached in years with both relatively low summer 

precipitation and snow storage. This showed that 

summer low flows are not only a function of low 

precipitation and high evapotranspiration, but they 

are significantly affected by previous winter 

snowpack. The simulations of the future snow 

storages for Swiss catchments showed the largest 

relative decrease in annual maximum SWE for 

elevations below 2200 m a.s.l. (60-75% for the 

period 2070-2099) and the snowmelt season shift 

by up to four weeks earlier. Similar decrease was 

simulated also for Czech catchments, although at 

generally lower elevations. Additionally, large 

decrease in snowfall fraction (a ratio of snowfall 

water equivalent to total annual precipitation) was 

simulated. The above future changes in snow 

storages will affect future runoff. For Swiss 

catchments, the relative decrease in spring and 

summer minimum runoff that was caused by the 

relative decrease in maximum SWE (i.e., 

elasticity), reached 40-90% in most of catchments 

for the reference period and decreased for the 

future periods. This decreasing elasticity indicated 

that the effect of snow on summer low flows is 

reduced in the future. Simulations of future runoff 

suggested that the fraction of snowmelt runoff in 

summer will decrease by more than 50% at the 

highest elevations in the future and almost 

disappear at the lowest elevations. The results 

achieved at both study domains might have large 

implications on water availability as well as river 

ecology during summer period. 

References: 

Jenicek, M., Seibert, J., Staudinger, M. (2018). 

Modeling of Future Changes in Seasonal 

Snowpack and Impacts on Summer Low Flows in 

Alpine Catchments. Water Resources Research 54, 

538ï556. https://doi.org/10.1002/2017WR021648
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The effects of changing environment on human activities in the Arctic: Drivers and challenges 

Barbora Padrtov§ 

Department of International Relations and European Studies, Faculty of Social Studies, Masaryk University, 

Joġtova 10, 602 00 Brno, Czech Republic 

padrtova@mail.muni.cz 

 

Climate change brings several layers of challenges 

to the Arctic. On the one hand, we can observe 

increased human activities that create potential for 

economic development ï especially in mining, oil 

and gas industry, shipping, fisheries and tourism. 

On the other hand, these economic benefits pose a 

risk to the environment, local populations and 

traditional livelihood of the Indigenous peoples. 

The aim of the presentation is to briefly introduce 

the new interdisciplinary project (2020-2022), that 

investigates the impact of climate change and 

human activities on the natural environment in the 

Arctic. The team is composed of eight scientists 

with different specialization from three faculties of 

the Masaryk University ï Faculty of Social Studies, 

Faculty of Science, and Faculty of Law. The 

research focuses on both the challenges and risk 

assessment in terrestrial ecosystems. The team 

investigates the relation of natural environment 

changes to the human-to-environment interaction, 

as well as the consequences for the geopolitical, 

legal and security developments in the Arctic 

region. Based on the gained findings, the team will 

develop risks analysis and recommendations for 

mitigating the impact of environmental changes on 

the natural environment and population in the 

specific Arctic territories. The research directly 

contributes to encouraging interdisciplinary 

innovative approach with high added value and 

international impact. Innovative aspects of the 

project lie in the interdisciplinary character of the 

Arctic research across different specializations ï 

natural science, social science and law, which has 

not been combined and investigated yet. 

Additionally, the project is unique due to its 

specific science communication and dissemination 

of research findings, which aims at four levels of 

audiences ï (i) academic community, (ii) 

policymakers, (iii) general public, and (iv) 

students. In addition, the research project supports 

the inclusion of female scientists.  
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Primary succession of vegetation and initial soil development in the Arctic 

and Alpine ecosystems 

Paulina Wietrzyk-Peğka 

Professor Z. Czeppe Department of Polar Research and Documentation, Institute of Botany, Jagiellonian 

University, Gronostajowa 3, 30-387 Krak·w, Poland 

paulina.wietrzyk@gmail.com 

In contrast to secondary succession, primary 

succession occurs only on newly exposed lands. 

Thus, there are not many places across the world 

where the colonisation of barren areas might be 

observed and studied. However, such conditions 

are fulfilled in the glacier forelands. The on-going 

rapid melting of glaciers gives a unique 

opportunity to investigate primary succession of 

vegetation as well as the process of soil 

development which is inseparably linked to species 

colonisation. In Arctic and alpine regions, plant 

communities are dominated by cryptogamic 

species. These are typically pioneering spore-

bearing organisms, such as algae, bacteria, 

cyanobacteria, microfungi, lichens, and 

bryophytes. On the soil surface, they often form 

complex extracellular matrix together with soil 

particles. These structures are called biological soil 

crusts. They are especially common in the foreland 

areas where harsh habitat conditions limit the 

occurrence of vascular plants. However, still little 

is known about colonisation of the barren substrate 

of glacier forelands by cryptogamic species as well 

as about their impact on initial soil formation. 

Research showed the high diversity of cryptogams 

in the forelands as well as the important role of 

biological soil crusts in the process of soil 

development. Both primary succession and soil 

development turned out to be not linear in their 

character. In addition, they depended on various 

biotic and abiotic factors. Moreover, many 

additional sources of life were recently identified 

including endogenous glacier habitats and 

atmospheric deposition. Previously, the forelands 

were often considered as ecosystems characterised 

by relatively simple relations between their biotic 

and abiotic elements. However, current studies 

show complex network of interactions between 

species invisible to the naked eye as well as their 

important roles in the processes shaping initial 

ecosystems of glacier forelands. 

Acknowledgements: The field research leading to 

these results has received funding from the 

European Unionôs Horizon 2020 project 

INTERACT, grant No. 730938. The laboratory 

analyses were financed by National Science Centre 

in Poland within Preludium project, grant No. 

2017/27/N/ST10/00862. The work of Paulina 

Wietrzyk-Peğka was supported by Etiuda project of 

the National Science Centre in Poland, grant No. 

2019/32/T/ST10/00182. 
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Peculiarities of medical care in Antarctic crews with a special respect to dentistry 

Julie Bart§kov§1,2 

1Stomatological Clinic, Faculty of Medicine, Masaryk University and St. Anneôs University Hospital in 

Brno, PekaŚsk§ 53, 656 91, Brno, Czech Republic 
2Masaryk University, Faculty of Science, RECETOX, Molecular Metabolism and Chronic Diseases Group, 

Kamenice 5, 625 00 Brno, Czech Republic 

julie.bartakova@seznam.cz 

 

To carry out medical care, research and 

investigations is essential in Antarctica, both in 

overwintering and short-term (austral summer) 

crews. This study aims to evaluate disease and 

injury trends among the members of Czech 

expeditions (1/2-month-long) with a special 

respect to dental problems. Long-term medical data 

(Ikeda et al. 2019, 50 y) showed that majority of 

diseases belongs to 1) surgery and orthopedics, 2) 

internal problems, and 3) dentistry. In the study, 

dental problems were the third most frequent, 

reaching 12% cases. Therefore, comprehensive 

information and data base on dental care in 

Antarctica is needed so that proper dental care 

could be provided during expeditions. Risks of 

dental problems in Antarctica are similar to those 

in high mountains (K¿pper et al. 2014), however 

long-term stays of crews in Antarctica bring higher 

probability and frequency of dental problem. 

Classification of dental problems is sometimes 

problematic in Antarctica because of missing 

information due to unsufficient examination 

protocol. However, Zaitsu et Kawaguchi (2017) 

has identified six major dental problems, such as 

1) Abscess, 2) Avulsion/Tooth Loss, 3) Caries, 

4) Crown Replacement, 5) Exposed Pulp/Pulpitis, 

and 6) Filling Replacement. For the Czech 

Antarctic Program, available data from the period 

of 2007-2018 were gathered and dental cases 

description done. Since the number of crew people 

was rather low, the incidence of the dental cases 

was not calculated. However, treatment is reported 

for major cases.  

Number of crew members taking part in the Czech 

Antarctic expeditions to James Ross Island varied 

between 12 to 22 in particular austral summer 

seasons. In the period of 2007-2018, the following 

cases are reported.  

Description: The first case was fracture of the 

upper central right incisor distaly. Temporary filing 

as a first aid did not hold, because there was not 

enough retentiton. First aid was brushing the sharp 

end with an abrasive strip. The second case was 

loosing of permanent filling from the first lower 

right mollar. Pacient felt a pain. After closing the 

cavity with temporary filling, the tooths was 

without any pain, and other clinical symptoms. The 

third case were two man reporting nonspecific 

pain. The first man felt a pain in the upper jaw on 

the right side. The second man felt a pain in lower 

jaw on the left side. The dentist made a percussion 

test, which was negative. After one day, the pain 

went away. The fourth case was loosing of upper 

central left incisor abutment and crown from dental 

implant. There was no first aid, because the 

instruments for fixing abutments to the implant 

were not a part of first aid equipment available at 

the station.   

In Antarcic crews, similarly to medical care in 

expeditions and stay in extreme environments 

(Mellor et al. 2015), the following aspects must be 

pointed out: It is recommended to provide guidance 

and expedition medics to ensure the best possible 

dental care. Additionally, system of medical 

planning is suggested to enable expedition 

leaders/doctors to identify the potential medical 
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risks and their mitigation. Last but not least, 

specific topics in dental research are encouraged 

for Antarctic crews recently, such as e.g. 

biodiversity of human oral microbiota (Bushan et 

al., 2019). 

Information on medical care, frequency of diseases 

and applied treatment are indispensable to the 

advancement of medical system and research in 

Antarctica. For dentistry, a pre-expedition dental 

training program for the attending doctor is 

suggested.  

References 
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Seasonal changes of spectral reflectance indices in different types of Antarctic vegetation 

Michaela BednaŚ²kov§*, Miloġ Bart§k 

Department of Experimental Biology of Plants, Institute of Experimental Biology, Masaryk University, 

Kotl§Śsk§ 2, 611 37 Brno, Czech Republic 

*bednarikova.mm@gmail.com 

 

It is very difficult for any photosynthesizing 

organism to survive and grow successfully in the 

Antarctic terrestrial environments. Even during the 

summer period these organisms are exposed to low 

temperature, strong wind, high irradiance and other 

stressors. Among them, limited liquid water 

availability plays important role, so that Antarctic 

vegetation pass through several dehydration and 

rehydration events during austral summer season. 

All the above-specified environmental stressors 

may influence the photosynthetic performance as 

well as spectral reflectance properties of 

photosynthesizing organisms. Spectral reflectance 

is, therefore, a very useful method for analysis of 

different types of vegetation both by ground and 

remote sensing approach. The most used spectral 

reflectance indices are the normalized differential 

vegetation index (NDVI), associated with the 

chlorophyll content and dehydration in lichens, and 

photochemical reflectance index (PRI), related to 

the xanthophyll cycle conversion and changes in 

PSII functioning.  

In our study, we repeatedly (in two consecutive 

austral summers) measured NDVI and PRI index 

and spectral reflectance curves in three types of 

Antarctic vegetation: (1) moss Bryum sp., (2) 

cyanobacterium Nostoc sp. and (3) bare soil. The 

studied vegetation types were on the long-term 

research plot close to the Czech Antarctic Station 

Johann Gregor Mendel (the James Ross Island, 

Antarctica). The measurements were done 

repeatedly in 3-4 days interval in 2018 and 2019. 

Afterwards, we compared seasonal changes in 

NDVI and PRI for particular vegetation types. In 

2018, spectral reflectance curves (380-800 nm) 

were also measured, and other reflectance indices 

were analysed. The most sensitive indices to 

hydration/dehydration were SR (simple ratio 

index), OSAVI (optimized soil-adjusted vegetation 

index), G (greenness index), TCARI (transformed 

chlorophyll absorption in reflectance index), and 

SIPI (structure intensive pigment index). Apparent 

differences were found between Bryum, Nostoc 

and bare soil measured data. The highest values 

were measured in Bryum, the lowest values in bare 

soil. We also found hydration-dependent changes 

in the parameters within the season (Jan ï Feb) and 

related them to actual water availability for 

particular vegetation type. 

Acknowledgement: 

The authors are grateful to CzechPolar-2 

infrastructure (LM2015078) that enabled sample 

collection and handling. Experimental part of work 

has been done in the EEL laboratory (CzechPolar 

project infrastructure) and supported by the 

ECOPOLARIS project (CZ.02.1.01/0.0/0.0/16_ 

013/0001708).
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Assessment of the recession rate of Gangotri and its tributary glacier, Garhwal Himalaya 

(India) through kinematic GPS survey and satellite data 

Harish Bisht1*, Bahadur Singh Kotlia1, Kireet Kumar2, Saurabh Kumar Sah2, Manmohan Kukreti1 

1Centre of Advanced Study, Department of Geology, Kumaun University Nainital, 263002, India. 
2G. B. Pant National Institute of Himalayan Environment and Sustainable Development Kosi-Katarmal, 

Almora, 263643, Uttarakhand, India. 

*harishbisht890@gmail.com 

 

In order to reconstruct past retreating rates, total 

area loss, volume change and shift in snout position 

were measured through multi-temporal satellite 

data from 1989 to 2016 and kinematic GPS survey 

from 2015 to 2016. The results obtained from 

satellite data indicate that in the last 27 years 

Chaturangi glacier snout has retreated 1172.57 

Ñ38.3 m (average 45.07 Ñ 4.31 m/year) with a total 

area and volume loss of 0.626 Ñ 0.001 sq. km and 

0.139 km3 respectively. The field measurements 

through differential global positioning system 

survey revealed that the annual retreating rate was 

22.84 Ñ0.05 m/ year. The large variations in results 

derived from both the methods are probably 

because of higher difference in their accuracy. 

Snout monitoring of the Gangotri glacier during the 

ablation season (May to September) in years 2005 

and 2015 reveals that the retreating rate has been 

comparatively more declined than that shown by 

the earlier studies. The GPS dataset show that the 

average recession rate is 10.26Ñ0.05 m/year. In 

order to determine the possible causes of decreased 

retreating rate, a relationship between debris 

thickness and melt rate was also established by 

using ablation stakes. The present study concludes 

that remote sensing method is suitable for large 

area and long term study, while kinematic GPS is 

more appropriate for the annual monitoring of 

retreating rate of glacier snout. The present study 

also emphasizes on mapping of all the tributary 

glaciers in order to assess the overall changes in the 

main glacier system and its health.  
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Diurnal dynamics of the CO2 fluxes from the soil surface of typical ecosystems in north taiga 

and south tundra of Western Siberia 

Anna Bobrik  

Department of Soil Science, Lomonosov Moscow State University, 1-12 Leninskie Gory, 119991, Moscow, 

Russia  

ann-bobrik@yandex.ru 

 

Understanding of CO2 fluxes from soils is critical 

to estimating future atmospheric CO2 

concentrations and global temperatures in Arctic 

region, because global warming may trigger 

positive feedback between the atmosphere and 

terrestrial ecosystems. The aim of our study was to 

assess the diurnal dynamics of the CO2 fluxes from 

the soil surface of the typical ecosystems in north 

taiga and south tundra of Arctic Western Siberia 

(Russia).  

The north taiga research site (Nadym) is located in 

discontinuous permafrost zone (N65Ü18', E72Ü52'). 

Soil CO2 fluxes were measured continuously from 

13 to 17 August, 2017 as well as soil temperature 

and moisture on the different depths. The flat-

topped peatland and forest ecosystems are 

statistically significantly different in CO2 fluxes. 

The daily average soil CO2 flux rate ranged from 

93 Ñ 27 mgʉʆ2/m
2hr (peatland) to 373 Ñ 39 

mgʉʆ2/m
2hr (forest). CO2 fluxes from forest 

ecosystem soils are in 3-6 times higher than the 

values of this indicator for peat soils in the daytime 

and 4-5 times higher at night. But all studied 

ecosystems are characterized by the similar diurnal 

dynamics of soil CO2 fluxes. Soil CO2 flux rates 

usually peaked well after midday but before the 

maximum temperature at 10 cm depth was 

recorded. Generally, the lowest daily CO2 flux 

occurred just before sunrise, as did the minimum 

soil temperature at 10 cm depth. The average 

values of CO2 fluxes from the soil of the peatland 

and forest ecosystem do not differ significantly in 

the daytime from 10 am to 6 pm and correspond to 

the average daily value. Therefore, a wide range of 

daytime is optimal for gas fluxes measurements. 

The south tundra research site (Urengoy) is located 

in continuous permafrost zone (N 67Á48; E 

76Á69ô). Soil CO2 fluxes were measured 

continuously from 20 to 24 August, 2017 as well as 

soil temperature and moisture on the different 

depths. The typical tundra ecosystems are 

characterized by a pronounced daily dynamics of 

CO2 fluxes with the lowest values at night and the 

highest in the daytime. Although soil temperature 

is often used as the principal driving variable of soil 

CO2 fluxes in carbon cycle models, the lack of 

correlation between soil temperature and 

associated gas fluxes in our study can be explained 

by the narrow time frame of the measurements as 

well as the increase in wind speed and increased 

gas blowing from the soil surface. The results 

provide detailed information that can be used to 

parameterize ecosystem models. 
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Diatoms, unicellular microscopic algae with 

unique siliceous shells, are well-known organisms 

distributed all over the world. Since the beginning 

of 18th century and their first observation, many 

works dealing with their morphology, biology and 

biogeography have been published. During past 

decades, diatom assemblages in the Antarctic 

Realm have gained attention. Studies of diatom 

communities on the sub-Antarctic islands and 

islands of the Maritime Antarctic Region brought 

information on biogeographical patterns and 

descriptions of new species and genera with 

different levels of endemism, however most of 

these studies were performed on samples of 

freshwater and moss-inhabiting communities. 

Research of soil diatom assemblages was so far 

conducted on Ċle de la Possession (Ċles Crozet; Van 

de Vijver et al. 2002, Moravcov§ et al. 2010) and 

Deception Island (South Shetland Islands; Fermani 

et al. 2007). 

Our story of soil diatoms begins with 

diatomological research of two remote volcanic 

islands of South Indian Ocean ï Ile Amsterdam and 

Ile Saint-Paul, in the sub-Antarctic Region of the 

Antarctic Realm. First research of these islands was 

conducted in 1999 and revealed diversified diatom 

flora. Two more sampling campaigns followed. 

Study of freshwater diatom assemblages (Chattov§ 

et al. 2014) revealed 99 species and 123 species 

was found in mosses (Chattov§, unpublished 

results). The third part of the study, research on soil 

samples from various habitats from all over the 

island, brought surprising results when 139 species, 

divided into 5 clearly different groups according to 

the species composition (Cahov§, unpublished 

results), was found. In total, 15 % of observed 

species appears to be endemic to Ile Amsterdam 

and 14 % species have sub-Antarctic distribution. 

Research conducted on neighbouring Ile Saint-Paul 

showed similar results. There are no permanent 

waterbodies on Ċle Saint-Paul, nevertheless soil 

diatom communities showed higher species 

richness (53 species) against moss-inhabiting 

diatom communities (41 species; Chattov§, 

unpublished results).  

Moreover, the study of James Ross Island 

(Maritime-Antarctic Region) is another case of 

surprisingly rich soil diatom communities. The 

research showed that the species richness of soil 

samples exceeded the species richness of seepages, 

streams and lichens (Chattov§, unpublished 

results). And there are samples from other islands 

of the Maritime-Antarctic Region (Horseshoe 

Island, Ardley Island, Galindez Island, Lagotellerie 

Island) among currently analyzed data. Preliminary 

results gained from these samples show quite high 

species richness and variability of soil diatom 

communities. However, further research is needed. 

In the past, these researches led to the description 

of number of new species and several other species 

are still waiting for formal scientific description. In 

all those studies, including unpublished soil 

studies, biogeography of observed species was 

partially revealed, showing species endemic to 

each island, species endemic to a region or species 

currently marked as cosmopolitan, but further 

research on these species is necessary. And also, 
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according to mentioned studies, there could be a 

trend of highly species-rich soil diatom 

communities all over the Antarctic Realm, 

supported with our data. Nevertheless, there is still 

a lack of information on soil diatom communities 

from all regions of the Antarctic Realm, especially 

from the Continental Antarctic Region.  
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Only a few studies on glacier mapping exist for 

Russian Altai mountains, and systematic mapping 

has begun recently. Consequently, there are limited 

data regarding the current state of the glaciers, the 

physical landscape, the climate, and the responses 

of glaciers to climate change in this region. The 

Altai region is situated at the climatic boundary 

between the west Atlantic inþuence and the Paciýc 

inþuence from the east. It is also a transition zone 

between deserts and steppe to the south and 

boreal/taiga forest to the north. It can thus be 

considered a region particularly sensitive to small-

scale climatic changes. This study will apply 

regional glacier modeling data - Glaptop2, and 

Ground-Penetrating Radar (GPR) field data in 

Gora Mungun-Tayga glacier to estimate the 

volume of glaciers and its correlations. The product 

of ice thickness and subglacial topography 

obtained will facilitate future studies of ice 

dynamics and glacier isostatic adjustment in the 

region. Besides, the results can offer valuable 

information for projecting water resources and 

glacier hazards as well as a better understanding of 

arid glaciers on Earth or Mars. 
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Solar ultraviolet (UV) radiation plays an important 

role in both terrestrial and aquatic ecosystems, for 

example by affecting the rate of photosynthesis or 

the phytoplankton productivity. In higher 

organisms like humans, UV radiation triggers the 

vitamin D production, but excess exposure can 

cause DNA damage potentially resulting in skin 

cancer or eye diseases (Harm, 1980; Yu and Lee, 

2017). The harmful UV radiation effects are 

significantly reduced by stratospheric ozone, which 

forms a natural protective layer. However, in 

Antarctica, each spring the ecosystems are exposed 

to a dramatic UV radiation intensity increase 

caused by the development of ozone hole. 

Although the ozonosphere seems to be recovering 

(e.g., Solomon et al., 2016), UV radiation 

monitoring continues to be an important research 

task. 

This study aims to assess spectral UV radiation 

intensity in Antarctic Peninsula using the data 

collected by the B199 Brewer spectrophotometer. 

This instrument was installed at Marambio Base (S 

64.233Á, W 56.623Á) in February 2010 and it was 

in operation till January 2020, which provided a 

time series of high-quality ozone and UV radiation 

measurements from the Antarctic Peninsula region 

(Ļ²ģkov§ et al., 2019). The spectral UV radiation 

measurements are available each year from August 

to April and the wavelength interval between 290 

and 363 nm is separated into 147 bands, each 0.5 

nm wide. From the 44 535 individual 

measurements, a climatology has been assembled, 

and the effects of solar zenith angle, total ozone 

column, and cloudiness have been studied. 

The median radiation intensities increased rapidly 

to about 330 nm, in longer wavelengths the 

increase was slower. The highest median radiation 

intensities occurred in the entire studied spectrum 

between October and January. The strongest 

correlation, reaching up to -0.8 at approximately 

310 nm, was observed between radiation intensities 

and solar zenith angle. The value remained similar 

for longer wavelengths, but shorter wavelengths 

exhibited weaker correlation with solar zenith 

angle. Total ozone column affected mostly the 

short wavelengths, with correlations reaching up to 

-0.4 at about 295 nm. With increasing wavelength, 

the correlation with total ozone column became 

weaker, reaching -0.1 at approximately 313 nm.  

The effect of cloudiness was studied using the 

cloud modification factor, which uses theoretical 

radiation intensities modeled for clear sky. The 

correlation between radiation intensity and cloud 

modification factor increased to about 330 nm, 

where it reached 0.5. 

Acknowledgments: This study was performed 

under the financial support of the Project of the 

Czech Hydrometeorological Institute No. 

03461022 óMonitoring of the ozone layer and UV 

radiation in Antarcticaô, funded by the State 

Environmental Fund of the Czech Republic and the 

projects LM2015078 and 

CZ.02.1.01/0.0/0.0/16_013/0001708 funded by the 

Ministry of Education, Youth and Sports of the 

mailto:*cizkova.klara@hotmail.com


18 

 

Czech Republic. Data courtesy of the Czech 

Hydrometeorological Institute. 
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The Cordilleran Ice Sheet (CIS) repeatedly covered 

western Canada during the Pleistocene and attained 

a volume and area similar to that of the present-day 

Greenland Ice Sheet. Although the CIS only made 

up a small component of the total North American 

Ice Sheet Complex, recent numerical modelling 

studies indicate that the CISôs response to the 

climate fluctuations of the late Pleistocene directly 

impacted climate dynamics and the timing of 

meltwater discharge into the Pacific and Arctic 

oceans (e.g. Peltier et al., 2015; Lambeck et al., 

2017; and Menounos et al., 2017). However, the 

CIS is one of the least understood ephemeral 

Pleistocene ice sheets. The mountainous subglacial 

terrain makes it challenging to reconstruct the 

deglacial dynamics, thus far impeding the 

reconstruction of ice sheet scale retreat patterns.  

Consequently, the empirical evidence required to 

understand how the CIS responded to these 

climatic fluctuations is lacking. 

Here we use the glacial landform record to 

reconstruct the deglaciation dynamics of the central 

sector of the CIS in northern British Columbia. 

Numerous high elevation meltwater notches 

suggest the early emergence of mountain peaks 

above the ice sheet and the configuration of ice 

marginal landforms, particularly lateral meltwater 

channels, eskers, kame terraces and ice-contact 

deltas, allows the westward retreat of the ice 

margin to be traced towards ice dispersal centres in 

the Skeena and Coast mountains. Hundreds of 

arcuate, sharp-crested terminal moraines delineate 

the extent of alpine glaciers, ice caps and ice fields 

that regrew on mountain peaks above the CIS. 

Numerical dating indicates that this readvance 

occurred during the late glacial period, likely 

during the Younger Dryas (Menounos et al., 2017). 

Additionally, at some locations cross-cutting 

relationships preserve the interaction of the local 

readvance glaciers with the trunk glaciers of the 

CIS, allowing the extent of the central sector of the 

CIS during the late glacial period to be 

reconstructed for the first time.  
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A new exposure in Jinaļovice (Brno-venkov 

district) records sedimentation driven by 

Pleistocene climatic cyclicity. This section was 

found during the verification of the Peckaôs (2012) 

list of abandoned brickyards and significant loess 

sections in Brno and closest neighbourhood. The 

studied section is located in a valley connected with 

the presence of the local fault (see Fig. 1) 

significantly affecting the geological setting.  

The combination of macro- and microanalyses was 

chosen for the study of this section, which will 

allow the reconstruction of the 

palaeoenvironmental conditions that occurred 

during the formation of this sedimentary 

succession. Seven samples of individual 

sedimentary units were taken for granulometric 

analysis, quartz exoscopy and heavy mineral 

analysis and two monolithic blocks of the sediments 

for thin sections. For the quartz exoscopy, the 

quartz grains of the 500ï1000 ɛm fraction were 

subsampled and analysed both under the optical and 

scanning electron microscope. For the heavy 

mineral analysis, the fraction of fine sand (125ï250 

ɛm) was used.  

The section and the origin of its constituents could 

be divided into three parts: (1) the bedrock outcrop 

composed of diorite and metadiorite together with 

the in situ weathered material of these rocks; (2) the 

sedimentary body composed of the solifluction 

lobes and distinctive red-coloured sediments, most 

probably resulting from pedogenetic processes; (3) 

the loess or loess-like sedimentary body with 

irregular lenticular and coarser (in comparison to 

loess) lenses most probably deposited by slope 

processes. Loess or loess-like sediments fill the 

deep depression associated with activity on the 

fault. Their thickness grows to the east with the 

maximum about 5 m as revealed in the gully located 

approximately 30 m away (see Fig. 2) from the 

studied section.  

Partial results revealed no signs of aeolian transport 

on the surface of the grains of the loess sediments. 

This may be the result of a very short (in time and 

distance) transport ï the signs of the aeolian 

Figure 1. The studied section outcrop with the local fault visible. 
















































