
THE EVENTS OF 2020 OVERSHADOWED BY A PANDEMIC

These days we commemorate 10 years of the 
existence of CzechGlobe. For understanda-
ble and obvious reasons, we are unable to say 
that we are celebrating the anniversary, but 
perhaps the situation next year will allow us 
to commemorate this important anniversary 
in hindsight. This time, we have at least taken 
stock of the past 10 years in an interview with 
the Director of the Institute, Professor Marek.
The introductory words somehow character-
ize the whole past year and are a confirmation 
of the adage “Man proposes, but God dis-
poses”. The year 2020 was primarily directed 
by the COVID 19 pandemic. Although, at the 
beginning of the summer, it seemed that the 
situation could calm down and life could re-
turn to “business as usual”, with the onset 
of autumn, the pandemic struck with even 
greater force. For us this means that since 
mid-October, we have been working from 
home again, and all professional events and 
even those intended for the public, were either 
held on-line or canceled completely. The sum-
mer months made it possible for us to carry 
out field experiments on our research sites 
as usually. However, those of our colleagues 
who had planned their measurement cam-
paigns within the projects abroad were not as 
lucky. For them the borders mostly remained 
closed. The same was true of our experi-
mental CO2 monitoring stations in Vietnam 
and Ghana. An exception was at least the 
imaging campaign of our airborne laboratory 
in Tuscany. At the turn of July and August, 
as part of the PRISCAV project, it collected 
data around the city of Grosseto for the Italian 
Academy of Sciences CNR, which used the 
data to calibrate the Italian hyperspectral sat-
ellite PRISMA. 
While 2020 was quite monothematic from 
the standpoint of the society’s functioning, 
the same cannot definitely be said about the 
development of the weather. Although ex-
perts now claim with almost 100% certainty 

that from the perspective of the entire planet 
it will again be another consecutive record-
breaking hot year, in the Czech Republic we 
have experienced a whole range of extreme 
phenomena in terms of climate this year and 
a number of records have been broken. It all 
started in February, when the territory of our 
republic was hit by wind storms Sabine and 
Julie within two weeks. Both wind storms left 
significant damage to forest stands, especially 
in the southwest of Bohemia and the region of 
Vysočina, i.e. in areas that are currently facing 
bark beetle calamity.

In the spring, we experienced the greatest 
drought in 500 years after the traditionally 
poor winter, in terms of precipitation and 
temperature-insignificance. The turning point 
happened in May, bringing not only the much-
anticipated heavy rainfall, but also a great 
cooling. In June, Saint Medardus first gave us 
torrential rains, which gradually turned into per-
manent rainfall and caused devastating floods 
in many places. June, when almost twice the 
average total precipitation was recorded, was 
the rainiest in the last 60 years. A large part of 
the summer and the first two autumn months 
went by in this spirit, so in most of the Czech 
Republic the surface layer of the soil got sat-
urated and the state of groundwaters was 
improved. Nevertheless, extremely saturated 

soil consequently caused repeated floods in 
some places during heavy rains. 
Once again, drought has been shown to go 
hand in hand with floods and that no hydro-
meteorological extremes are good. They are 
mainly farmers who know what we are talk-
ing about. After their worries about whether 
the crops would come out at all in the spring, 
they had a problem harvesting and sometimes 
sowing winter crops due to the waterlogged 
soil. However, what clearly benefited from 
the heavy rainfall and cold weather were the 
forests, which received the necessary mois-
ture and the bark beetle calamity was slowed 
down, because only two generations of the 
beetle could breed.
Back to the floods. The analysis of the oc-
currence of increased flood activity in Europe 
over the past five hundred years was the topic 
of a study published in the journal Nature. 
Colleagues from CzechGlobe also partici-
pated in this study. It is this year’s floods that 
seem to underline one of the results stat-
ing that in the last significant flood period, 
summer floods prevailed. The mentioned pub-
lication is one of the representative examples 
of the Institute’s researchers’ publishing activ-
ities. This is the sphere where we were really 
successful this year. It is a pity that these re-
sults will no longer be reflected in the regular 
evaluation of the CAS institutes. It had to 
be postponed until the end of 2020 due to 
COVID-19, but we believe that we will be just 
as successful in the future, even though we 
are aware of the fact that our whole coun-
try is awaiting difficult times in the context 
of the ongoing crisis. Nonetheless, the up-
coming period may bring new challenges for 
CzechGlobe. As prof. Marek said, the topic of 
our research is highly topical, and for example 
the new HORIZON EUROPE starting after the 
New Year offers plenty of opportunities in the 
field of climate, environment, agriculture and 
bioeconomics. -mš-
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We are taking stock of 10 years of CzechGlobe’s existence

CZECHGLOBE HAS A VERY GOOD REPUTATION

Mr. Director, how would you evaluate the 
past 10 years?
I consider the past ten years a period of 
incredible changes and progress. It is no ex-
aggeration to say that these have been years 
of miracles. It is unbelievable how a strong sci-
entific team covering the issue of research into 
the atmosphere, ecosystems and socio-eco-
nomic systems established itself from a small 
group of “seven brave” who participated in the 
preparation and elaboration of the OP RDI 
CzechGlobe project. An Institute, which cur-
rently has almost 400 employees, of which 
a large share is accounted for by foreign re-
searchers and PhD students, was established.
The new Institute managed to establish itself 
in the structure of R&D in both domestic and 
foreign environments. What is really satisfac-
tory is the scientific performance represented 
by valuable publications in highly prestigious 
professional journals such as Nature, Science, 
Nature Climate Change, Nature Geoscience, 
Science Advances as well as the number of 
solved scientific projects.
More than before, the scientific work of the 
Institute focuses, among other things, on 
the creation of outputs with immediate ap-
plication. This approach is relatively new, as it 
involves the active participation of end-users 
in research and development, which is both 
innovative and very promising. I am proud 
that CzechGlobe has become a highly re-
spected partner of the Ministry of Agriculture, 
the Ministry of the Environment, the Agrarian 
Chamber and other R&D entities.
Not to mention that over the past 10 years 
we have strived to structure and motivate the 
team of the whole Institute so that all our em-
ployees feel a natural pride in belonging to the 
Institute and are able to explain and possibly 
also defend the purpose and activities of the 

Institute. I think that we have succeeded also 
thanks to the fact that we have applied the 
principles of moral and ethical code and gen-
der equality in these efforts. Our actions in the 
field of human resources development were 
crowned last year with the EU HR Award, 
which is a kind of certificate or proof that we 
provide a friendly working environment for 
our employees.
During its existence, CzechGlobe has be-
come a relatively well-known brand in the 
Czech Republic. Does it have as good 
reputation beyond the borders as well?
I would like to emphasize one fact. It was the 
working group of forest tree ecophysiology 
that came up with the first idea to enter a pub-
lic tender for the creation of the CzechGlobe 
Center of Excellence and to formulate its 
goals. Since the beginning of the 1990s, it 
has been actively involved in solving interna-
tional research projects of the EU Framework 
Programmes on topics related to the effects of 
global change. The experience gained and the 
results achieved within these projects have cer-
tainly contributed to the fact that the members 
of the foreign evaluation panel took these facts 
strongly into account during the evaluation and 
negotiation. It can be said that CzechGlobe is 
a “child” of EU framework programme pro-
jects. Also now, and I hope that it will remain 
so in the future, involvement in European 
projects is very important for the activities 
of the Institute. Within the Czech Republic, 
CzechGlobe is the most active participant in 
the ESFRI. Currently, our Institute is involved 
in six European research infrastructures. In 
addition, it is solving 19 foreign projects in the 
HORIZON 2020 framework programme, in the 
cross-border and transnational cooperation 
programme - Interreg or the European Space 
Agency. I have listed just a few examples of our 

current activities in foreign projects and pro-
grammes. I would also like to emphasize that 
in relation to foreign cooperation our position 
has changed significantly in recent years. In the 
1990s and at the turn of the millennium, we 
were newcomers gathering mainly experience 
from renowned scientific teams. Of course, 
at that time, foreign projects meant a signifi-
cant financial benefit for us. We were able to 
purchase instrumentation and infrastructure, 
which CzechGlobe was built on. Today we 
have a completely different position in consor-
tia and we are equal partners. In some areas, 
such as airborne imaging, we have reached 
the very top thanks to our airborne laboratory. 
However, we have not forgotten our begin-
nings, which is why we also strive to help and 
support scientific teams from third countries 
and third world countries. We feel it is our moral 
duty. For example, CzechGlobe is the coor-
dinator of the activities of the United Nations 
Environment Programme in the Balkans and 
Georgia. A significant success is the devel-
opment of two stations for measuring carbon 
fluxes in Vietnam and Ghana, where we are 
also involved in the education of scientific and 
technical staff. These activities are developing 
successfully and the international reputation of 
the Institute is really very good.
Is there anything that’s not going as well?
Of course, we cannot say that everything is 
going really well. At present, I consider the 
biggest problem that we, as CzechGlobe, 
feel clearly “supported-unsupported” from the 
part of the founder, i.e. the Czech Academy 
of Sciences. As if the problem was that the 
Institute is new and in many ways it is looking 
for and using new approaches, which the CAS 
management is not so completely in favor of. 
It is obvious that the approach and activities 
of the Institute, which relies mainly on its own 
initiative and not on begging, are not always 
positively received. This is a great pity and we 
all at the Institute feel really sorry. I can men-
tion, for example, the meager response from 
the CAS to the very successful Intersucho pro-
gramme. While it is exactly this programme 
that has recently increased the media image 
of the Academy of Sciences so much. 
The CzechGlobe Center was established 
thanks to generous financial support from 
the Operational Programme Research and 
Development for Innovation and in the fol-
lowing stage it was financially supported 
by the National Sustainability Programme. 
How does the Center of Excellence man-
age to continue being funded after these 
programmes have been completed?

On 1st December it has been 10 years since the Center of 
Excellence CzechGlobe was established. At that time, the 
then Institute of Systems Biology and Ecology (later renamed 
to the Global Change Research Institute) began to address 
the project entitled “CzechGlobe - Centre for the Study of 
Global Climate Change Impacts” funded by the Operational 
Programme Research and Development for Innovation. This 
tender provided a unique opportunity for a very small group 
of successful applicants to raise funds in order to establish 
centers of excellence. The CzechGlobe project received 
a financial subsidy, which enabled the development and 
launch of a state-of-the-art infrastructure for comprehensive 
research on global change. In the following interview with 
the director of the Global Change Research Institute - 
CzechGlobe, Professor Michal V. Marek, we talked about 
what the past ten years have brought to CzechGlobe.



The financing of the Institute, by which I mean 
long-term financing, will always be a very se-
rious issue. At present, the funding of the 
Institute, apart from the purposeful financing 
of scientific projects, is based on the sup-
port of excellence. A very important source 
of funding for us is also the long-term financ-
ing of the research infrastructure from the 
MEYS programme of the National Research 
Infrastructure. For the sustainability and de-
velopment of the Institute, it is very desirable 
that we achieve a significant increase in the 
so-called institutional resources. This is where 
the problem lies, because the leadership of 
the Academy of Sciences probably lacks the 
courage to solve this issue. So we’re on our 
own in this again. Therefore, we offer new pro-
grammes of activities, such as the programme 
formulated by the Institute called “TransAdapt: 
Mechanisms of the impact of climate change 
on the atmosphere, biosphere and society - 
impacts and measures in the conditions of 
the Czech Republic – co-creation approach.” 
It should become the basis for medium-term 
strategic planning of scientific and application 
projects supported primarily from resources of 
the decision-making sphere. 
In hindsight, does the Institute’s original 
direction towards comprehensive research 
on global change still seem right?
There is nothing to change in the fact that the 
content of the Institute’s activities is still very 
topical. It even seems that with the establish-
ment of a new institution and the formulation 
of its professional content, we literally “hit the 
target” of the social order. The Institute is very 
vital, it employs a truly excellent scientific 
team, which includes a number of renowned 
foreign colleagues. The project portfolio of the 
Institute is also very gratifying. It currently in-
cludes 93 projects, of which 20 projects are 
financed from foreign sources. What is par-
ticularly satisfying is the ever-growing interest 
in PhD studies. At present, the department 
employs 48 PhD students, of which 12 are 
doctoral students from abroad. In addition, 
I can say that there is a really strong social de-
mand for our data and professional outputs. 
These outputs are of great interest particu-
larly to the Ministries of Agriculture and the 
Environment, and there is real cooperation 
between the two institutions and our Institute. 
The results of our research activities are 
used, for example, by the Drought Control 
Commission, which uses the Intersucho por-
tal a lot. The Ministry of Agriculture also relies 
on the outputs of another major project called 
SustES, which focuses on food security in 
the context of global climate change. Our 
employees also act as experts in several 
professional international panels. I can name 
at random the issue of persistent organic 
pollutants and chemical pollution or The 
Intergovernmental Science-Policy Platform 
on Biodiversity and Ecosystem Services at 
the UN. The involvement of the Institute in 
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the issue of urban systems and GCC is rel-
atively new and very progressive. One of 
the first forerunners in this direction was the 
UrbanAdapt project focused on urban adap-
tation strategies in cities. Among other things, 
it addressed the importance of greenery and 
water features in cities. Brno, i.e. the munici-
pality where the Institute is located, was also 
among the pilot cities of the project. This 
created a partnership that continues to this 
day. The management of the city of Brno, for 
example, greatly appreciates our airborne 
imaging of the city with regard to the distri-
bution of individual components forming the 
structure of the city and the created temper-
ature map of the city. The cooperation of the 
Institute with the South Moravian Region is 
quite similar. All of this mentioned above en-
titles me to say that the Institute was meant 
to be founded and that its activities are very 
valuable and beneficial for society. What I also 
consider very valuable is the documenta-
tion that we prepared called “AVex - Climate 
Change - the phenomenon of the present”, 
which is an expert opinion of the Academy 
of Sciences intended for state bodies and its 
representatives. It explains the whole issue 
of global change in a very dense and com-
prehensible manner. 
It is obvious that the users of your results 
and state administration bodies, which 
have a decisive say in the adoption of vari-
ous adaptation measures, appreciate and 
benefit from your work. But how are you 
viewed by the public?
I am glad that we have several colleagues in 
the Institute  who, thanks to the communica-
tion of resonant topics such as drought, the 
occurrence of extreme events, the negative 
impact of intensive agriculture, biodiversity 
and the political dimension of climate change, 
are almost media stars. This, of course, con-
tributes to the fact that the public perceive 
the problems associated with global climate 
change better and, consequently, also our 
institution. I also consider PR activities to be 
a very important part of the Institute’s endeav-
ors, which continuously acquaint the public 
with our research activities and results and 
bring the issues closer to the general public 
through popularization actions. We are seeing 
a great response in involving the public in our 

research through “civic science” projects. An 
example is the involvement of volunteer ob-
servers in monitoring phenological phases in 
landscapes and cities. 
What are CzechGlobe’s plans for the fu-
ture?
Looking to the future, I am primarily driven by 
the idea of being able to continue maintaining 
the “drive” of the Institute. Getting to the top 
is hard, but staying in that position is much 
harder. It’s a “never-ending story”. Going 
forward, looking for important and socially 
desirable topics, being an active member of 
the scientific community. Personally, I will be 
very supportive of the cultivation of research 
which can be referred to as the “co-crea-
tive research approach”. This is research in 
which the end user is already involved in the 
phase of basic research activities. It is a very 
effective and, in my opinion, very promising 
way into the future. What must be taken into 
account is that science has always been, is 
and will be very expensive, and therefore 
society’s willingness to support science can 
be variable. This is a strong argument for 
the close integration of end users from both 
the decision-making sphere and from prac-
tice into the phase of basic research. I think 
this may be a good way on how to solve the 
problem of research funding in the future.
With regard to the professional focus of our 
Institute, we are going to face another difficult 
task in the future, namely to refute various at-
tacks and surrogate theories, which are often 
very aggressive and authoritarian, with scien-
tifically based arguments.
It is clear from your story that your Institute 
has managed to find its place in the sun. 
Nevertheless, the question arises: Would 
you go for it again?
My answer is unequivocally yes. I can say 
with full responsibility that I am a very happy 
aging man. At the end of my professional ca-
reer, together with my colleagues, I have had 
the rare opportunity to literally “invent” the 
Institute, give it its content, engage excellent 
experts in the field and create a “commu-
nity” of the Institute’s employees. I call it the 
“CzechGlobák” phenomenon. Additionally, 
to fulfill this dream I received financial support 
from the RDI programme. What else could 
you wish for...



Newsletter 02/2020

4

GOT OUR  
ATTENTIONTHE IMPACT OF FOREST FIRES ON  

BIODIVERSITY IN THE ANTHROPOCENE

The rapid decline of plant and animal 
species is one of the fundamental and long-
term manifestations of global change. The 
specific causes vary in the local context and 
on a case-by-case basis, but the common 
denominator is always the intense trans-
formation of the landscape by human. As 
climatic conditions are already changing 
rapidly at the same time, these anthropo-
genic influences are also interacting with 
each other. One of the cases where global 
warming is resulting in a loss of biodiver-
sity is a change in the forest fire regime. 
A new scientific study led by Luke Kelly of 
the University of Melbourne estimates that 
more than 4,400 terrestrial and freshwater 

species, including birds, mammals, insects 
and plants, are globally threatened with ex-
tinction due to the increasing frequency 
and intensity of forest fires. Endangered 
species also include some iconic species, 
such as the orangutan in Indonesia. The 
spread of fires affects both ecosystems 
where forest fires did not occur in the past 
as well as areas where this phenomenon 
occurs regularly with a  long history. The 
last season of forest fires in Australia in 
the period 2019-2020 brought fires into 
traditionally humid tropical and species-
rich forests, which are not adapted to this 
extreme. It is estimated that up to three 
billion large animals have died here and 

areas with numerous endangered species 
have also been affected. Nevertheless, cli-
mate models expected a similar extent of 
forest fires no sooner than at the end of 
this century.
On the contrary, however, there are also 
areas for which the regular occurrence 
of natural fires means the conservation 
of biodiversity. These include the grassy 
savannas of Africa, but due to their trans-
formation into agricultural land, there is 
a significant decrease in activity and even 
the complete cessation of fires. The new 
research work, involving a  total of 27 
authors from 25 different institutions, iden-
tified three main factors contributing to 
biodiversity loss: global climate change, 
land use and biological invasions (Figure 1).
According to the conclusion of the study, it 
is possible to significantly reduce the risks 
of biodiversity loss resulting from forest 

fires with the help of appropriate interven-
tions in the landscape. Such measures 
should include restoring damaged hab-
itats, restoring mammalian species that 
reduce biomass as a potential fuel for fires, 
creating green fire-resistant bands of veg-
etation and, last but not least, controlled 
fires, especially of shrubs and undergrowth 
vegetation.
Note: Forest fires represent a potential 
risk in our latitudes as well, which is why 
several CzechGlobe research projects in 
cooperation with other institutions focus 
on identifying the risk of fires in the Czech 
Republic. Updated outputs can be viewed 
at www.firerisk.cz.

Reference: 
Kelly et al. 2020. Fire and biodiversity in 
the Anthropocene, Science. DOI:10.1126/
science.abb0355

Mayor’s visit to CzechGlobe
16th July 2020 - the mayor of the city of Brno, 
JUDr. Markéta Vaňková, together with other 
representatives of the city visited GCRI. They 
discussed with the management and rep-
resentatives of CzechGlobe the existing 
cooperation on the solution of sustainable 
water management for Brno as well as co-
operation regarding the creation of new map 
layers of the city territory. Another discus-
sion concerned the possible collaboration 
of CzechGlobe with the city of Brno on the 
preparation of a new zoning plan as well as 
the issue of efficient energy management in 
the city using predictive climate forecasts. 
What was also discussed was a commu-
nity cooperation project in the field of climate 
measures in the city.

Signing of cooperation with 
UNU-FLORES
2nd November 2020 - Representatives of 
the United Nations University in Dresden 
(UNU-FLORES), the Dresden University of 
Technology and the GCRI signed an agree-
ment on financial support for doctoral 
positions of students from developing coun-
tries at UNU-FLORES. Doctoral students 
will be part of joint research programmes 
focused on water, soil, waste and energy 
management as well as on biodiversity. PhD 
students’ research projects should focus on 
the sustainable management of natural re-
sources as well as on measures to adapt 
to or mitigate the effects of climate change. 
Three doctoral positions will be financially 
supported by the Land of Saxony and the 
GCRI. 

Researchers’ Night in CzechGlobe 
15th November – 31st December 2020 – on 
these days it was possible to participate in 
the Researchers‘ Night, which had to be 
transferred to the online space due to the 
epidemiological situation. This year’s theme 
of this nationwide event, which involves uni-
versities, research institutes, observatories, 
libraries, museums and other institutions, 
was “Humans and Robots”. CzechGlobe 
demonstrated the connection of a person 
working with the help of top instruments 
and equipment through its airborne remote 
sensing, through virtual tours of laboratories 
and experimental stations, an introduction to 
instrumentation and also through thematic 
videopresentations. 
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Fig. 1: Examples of documented and predicted changes in biodiversity in connection with forest fires. The 
figure shows the influence of climate change (blue), land use (red) and migration (green) on the background 
of the frequency of forest fires. The frequency range of forest fires expresses the number of fires in the pe-
riod from 2000 to 2019 according to the data of the MODIS satellite with a resolution of 500x500 meters. 
(Source: Science, Kelly et al.2020)
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Bloeschl, G., Kiss, A., Viglione, A., Barriendos, M., Böhm, O., Brázdil, R., Coeur, D., Demaree, G., Llasat, M. C., Macdonald, N., Retso, 
D., Roald, L., Schmocker-Fackel, P., Amorim, I., Bělínová, M., Benito, G., Bertolin, C., Camuffo, D., Cornel, D., Doktor, R., Elleder, 
L., Enzi, S., Garcia, J. C., Gläser, R., Hall, J., Haslinger, K., Hofstätter, M., Komma, J., Limanowka, D., Lun, D., Panin, A., Parajka, J., 
Petric, H., Rodrigo, F. S., Rohr, C., Schönbein, J., Schulte, L., Silva, L. P., Toonen, W. H. J., Valent, P., Waser, J., Wetter, O. Current 
European flood-rich period exceptional compared with past 500 years. Nature 2020, 583(7817): 560-565. ISSN 0028-0836.

There are concerns that the recent climate change may have a significant impact on the frequency and intensity of floods. An interna-
tional team of scientists has therefore studied the occurrence of these phenomena over the last 500 years and also monitored their 
character, intensity and impacts. 
The researchers have gradually analyzed flood records on major European streams from various documentary evidence, such as 
chronicles, diaries, newspapers, journals and various pictorial documentation, and created a database of more than 100 historical flood 
series. Thanks to these efforts, a total of nine flood-rich periods were identified and described. Among the periods richest in floods 
were those of 1560-1580 in Western and Central Europe, 1760-1800 in most of Europe, 1840-1870 in Western and Southern Europe, 
and finally the era between 1990 and 2016, when floods again plagued Western and Central Europe the most. It was this last period 
that was among the most flood-rich periods in Europe in the context of the last 500 years, and it varied from other flood-rich periods 
in terms of its greater extent, more pronounced flood seasonality and higher air temperatures. More than half of the floods in the past 
three decades occurred in the summer.
The study was the first to evaluate the historical flood periods across the European continent over the last 500 years in detail and 
pointed to changes in hydroclimatic conditions and changes in the incidence of floods during the year. According to the scientists, these 
facts should be taken into account in flood risk management and strategies.

Švik, M., Oulehle, F., Krám, P., Janoutová, R., Tajovská, K., Homolová, L. Landsat-based indices reveal consistent recovery of 
forested stream catchments from acid deposition. Remote Sensing 2020, 12(12): 1944. ISSN 2072-4292. 

In the second half of the twentieth century, the forests of Central Europe were affected by extensive deposition of sulfur and nitrogen 
due to coal mining and combustion. Soil chemistry was disrupted, which had a negative impact on the physiology and growth of 
forests. After the desulphurisation of combustion power plants, the forest health has significantly improved. This change in biogeo-
chemistry is well documented in time series of balances of individual elements from small forest catchments of the Geomon network.
The authors of the study used remote sensing methods to monitor the condition of forests using so-called vegetation indices from 
satellite images. These vegetation indices are sensitive to changes in the spectral information corresponding to the disruption of forest 
health. When comparing these indices with the above-mentioned time series, statistically significant correlations were found mainly for 
sulfur deposition in the areas most affected by acid rain. In these areas, vegetation indices have been used to observe improvement 
of the situation at the end of the twentieth century, when severely damaged areas were being reforested. Another output of the study 
were maps of decennial changes in the vegetation index called Disturbance Index for the Orlické hory PLA and the Slavkovský les PLA. 
Different degrees of acid rain have been demonstrated in these two large areas.
Despite the improvement in the condition of forest stands in recent decades, new risks associated with climate change which will shape 
the development of forests in the near future are emerging.

Holub, P., Klem, K., Tůma, I., Vavříková, J., Surá, K., Veselá, B., Urban, O., Záhora, J. Application of organic carbon affects 
mineral nitrogen uptake by winter wheat and leaching in subsoil: Proximal sensing as a tool for agronomic practice. Science of the Total 
Environment May 15, 2020, 717: 137058. ISSN 0048-9697.

Current agricultural practices are under increasing control to avoid contamination of drinking water sources with mineral forms of nitro-
gen (N) or pesticide residues. In the present study, we tested the hypothesis that the application of stable forms of organic carbon (C) to 
the soil reduces N leaching. We also examined the potential to estimate N leaching employing N-sensitive spectral reflectance indices, 
which would create the possibility of monitoring N leaching in large areas using remote sensing methods. During three growing seasons 
2013–2015, field experiment with lysimeters at two experimental sites combining application of distinct N doses (0 (N0), 35 (N35), 70 
(N70), and 140 (N140) kg N ha−1) and two stable forms of organic C (lignohumate and compost) was established to measure N uptake by 
winter wheat and its leaching to subsoil layers. The N140 dose led to increased N uptake by grain of 64 % and 73 % in the wetter years 
2013 and 2014, respectively, and even by 118 % in the drier year 2015 in comparison with the N0 treatment. N leaching to subsoil in-
creased substantially with higher N dose, but only in wetter years 2013 (by 74 %) and 2014 (by 87 %). By contrast, no effect of N dose 
on leached N was found in the dry year 2015. The application of organic C along with the N140 dose substantially reduced N leaching 
by 26 % and 29 % in 2014 and 2015, respectively. It can be stated that the accumulation of N in wheat grain is mainly influenced by 
the N dose, while the mineral N leaching is affected by both the N dose and the amount of precipitation during the growing season. 
The hypothesis that the addition of an organic substrate with C substances significantly reduces the N leaching was also supported. 
Moreover, we demonstrated that normalized red-edge spectral reflectance index (NRERI) is able to predict N uptake by wheat and it 
can serve as an indicator of N leaching in heavy-rainfall years. Our results thus point towards possible agronomic practices and use of 
remote-sensing techniques to reduce groundwater contamination by N-based fertilizers.
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Reyer, C. P. O.,Gonzales, R. S., Dolos, K., Hartig, F., Hauf, Y., Noack, M., Lasch-Born, P., Roetzer, T., Pretzsch, H., Meesenburg, H., 
Fleck, S., Wagner, M., Bolte, A., Sanders, T. G. M., Kolari, P., Mäkelä, A., Vesala, T., Mammarella, I., Pumpanen, J., CollaltiI, A., Trotta, 
C., MatteucciI, G., D’Andera, E., Foltýnová, L., Krejza, J., Ibrom, A., Pilegaard, K., Loustau, D., Bonnefond, J. M., Berbigier, P., Picart, 
D., Lafont, S., Dietze, M., Cameron, D., Vieno, M., Tian, H., Palacios-Orueta, A., Cicuendez, V., Recuero, L., Wiese, K., Büchner, M., 
Lange, S., Volkholz, J., Kim, H., Horemans, J. A., Bohn, F., Steinkamp, J., Chikalanov, A., Weedon, G. P., Sheffield, J., Babst, F., Del 
Valle, I.V., Suckow, F., Martel, S., Mahnken, M., Gutsch, M., Frieler, K. The PROFOUND Database for evaluating vegetation models and 
simulating climate impacts on European forests. Earth System Science Data 2020, 12(2): 1295-1320. ISSN 1866-3508. 

Process-based vegetation models are widely used to predict local and global ecosystem dynamics and climate change impacts. Due 
to their complexity, they require careful parameterization and evaluation to ensure that projections are accurate and reliable. The PRO-
FOUND Database (PROFOUND DB) provides a wide range of empirical data on European forests to calibrate and evaluate vegetation 
models that simulate climate impacts at the forest stand scale. A particular advantage of this database is its wide coverage of multiple 
data sources at different hierarchical and temporal scales, together with environmental driving data as well as the latest climate sce-
narios. Specifically, the PROFOUND DB provides general site descriptions, soil, climate, CO2, nitrogen deposition, tree and forest stand 
level, and remote sensing data for nine contrasting forest stands distributed across Europe. Moreover, for a subset of five sites, time 
series of carbon fluxes, atmospheric heat conduction and soil water are also available. The climate and nitrogen deposition data contain 
several datasets for the historic period and a wide range of future climate change scenarios following the Representative Concentration 
Pathways (RCP2.6, RCP4.5, RCP6.0, RCP8.5). We also provide pre-industrial climate simulations that allow for model runs aimed at 
disentangling the contribution of climate change to observed forest productivity changes. The PROFOUND DB is available freely as 
a “SQLite” relational database or “ASCII” flat file version (at https://doi.org/10.5880/PIK.2020.006/; Reyer et al., 2020). The data poli-
cies of the individual contributing datasets are provided in the metadata of each data file. The PROFOUND DB can also be accessed 
via the ProfoundData R package (https://CRAN.R-project.org/package=ProfoundData; Silveyra Gonzalez et al., 2020), which provides 
basic functions to explore, plot and extract the data for model set-up, calibration and evaluation.

Samec, P., Zapletal, M., Lukeš, P., Rotter, P. Spatial lag effect of aridity and nitrogen deposition on Scots pine (Pinus sylvestris L.) 
damage. Environmental Pollution  October 2020, 265: 114352. ISSN 0269-7491. 

Scots pine (Pinus sylvestris) is the second most important agricultural tree in the Czech Republic. Although it is an undemanding pio-
neer species, its population is currently affected by mass-deaths. Drought is the most common trigger for pine death. However, the 
effects of drought are not only direct, but also lead to an imbalance in the plant’s intake of mineral nutrients from the soil, which makes 
it particularly difficult for species adapted to poor habitats to cope. The aim of the study was to compare the effects of drought caused 
by lack of precipitation on the loss of pine forest biomass with the most common form of environmental pollution by nitrogen deposi-
tion causing, among other things, an imbalance in nutrient intake. The index of drought (aridity) and nitrogen deposition in the years 
of extraordinary spread of non-specific forest damage were estimated using zonal statistics in each pine stand from a 1 × 1 km grid. 
Damage to pine stands was derived by a decrease in EVI from the MODIS 250 × 250 m raster in the period 2000-2015. Pine stands 
were non-specifically damaged on 51.9 % of the total area. Less than 8.8 % of damaged stands are natural and 91.2 % of damaged 
stands are artificially established. Monocultures are more damaged than mixed ones. The effect of nitrogen deposition prevailed until 
2007, while the effect of aridity began to prevail later. The temporary increase in the effect of nitrogen deposition during drought led 
to the most significant damage to pine stands in 2008 and 2014. The compared harmful factors from the period 2000-2007 affected 
58.5 % of non-specifically damaged stands, but from the period 2000-2010 they affected 57.1 % of stands. The vegetation in acidic 
habitats was the most damaged. The results show that nitrogen deposition significantly enhances the effects of drought on pine stands. 
Although less dense pine stands are more at risk of drying out, they capture less deposition of pollution. At the same time, less dense 
pine forests offer more space for natural regeneration. Effective measures to reduce damage to pine forests in these circumstances in-
clude reducing acid deposition, increasing forest mixing, maintaining a lower canopy density and limiting cultivation to suitable habitats. 

Teng, S. H., Yew, G. Y., Sukačová, K., Show, P. L., Máša, V., Chang, J. - S. Microalgae with artificial intelligence: A digitalized perspec-
tive on genetics, systems and products. Biotechnology Advances. 15 November 2020, 44: 107631. ISSN 0734-9750.

Microalgae are industrially important unicellular organisms that, thanks to photosynthesis, can convert simple inorganic substances 
such as carbon dioxide using sunlight into carbohydrates, lipids and potentially many other industrially important compounds. In addi-
tion, microalgae can be harvested and processed so that they can be used as raw materials for the production of protein-rich foods, 
natural dyes or pharmaceuticals. Microalgae are very diverse microorganisms, during whose research a  lot of data and information 
is generated from various fields and disciplines, from genetics including genome analysis to technological processes such as strain 
or species selection, experimental cultivation, biomass conversion, design of technological processes and their supervision. The pre-
sented paper provides a comprehensive summary of the possibilities of using mathematical algorithms to improve current practices 
in the development of valuable microalgae products at various stages of their development and describes the use of various types of 
algorithms in all areas of algae research and in the development of technological processes in algal biotechnologies.
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