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Summary The main focus of my research lies within the psychology of human development, 
especially in late adulthood. There are many reasons why psychologists are interested in cli- 
mate change. One of the fathers of modern medicine, Hippocrates, proclaimed that the cli- 
mate affects the mood (liquids) existing in the human body. I wrote an article about climate 
change and its relationship to the psychological functioning of people in old age. As we enter 
adulthood, the new generation will severely experience increasingly extreme weather events. 
Already this phenomenon is more frequent than several decades ago and takes a deadly toll. 
Heat waves will be more frequent and so the children and older people will be often exposed 
to that phenomenon. It may have a detrimental effect on those in the declining period of 
their lives. In my opinion, an important question is to what extent modern living should (in 
a moral sense) limit the current consumption of many goods because of the duty to care 
for the standard of living and its quality and the interests of people who will live in the 
future. 
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1. Introduction 

Climate crises, which recur in varying intensity every dozen,
several dozens, several hundreds of years, as much as to-
day, affect the evolution of species, including the evolution
of Homo sapiens and its civilization. Through the processes
of adapting species to a changing living environment (suf-
fering, stress invoking organism adaptation to the environ-
ment), nature has led to, inter alia, an improvement of the
human brain and to the creation of the homo sapiens society
and civilization. Human society, as a result of joint actions,
nces. Production and hosting by Elsevier B.V. This is an open access 
nses/by-nc-nd/4.0/ ). 
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as freed man from the total dominion of nature. It can be
aid that our world is perfect because we perfectly adapt
o it in the process of evolution. Humanity has developed 
he ability to become independent of the natural environ- 
ent, an ability to produce food and energy. However, en-
ironmental changes, such as climate change, periodically 
aused a decrease in the food supply, which could some- 
imes exceed the adaptability of the human population. This 
ften led to the diversification of human groups driven by 
nstinct to wars over areas rich in food. The development
f civilization, including food production methods, has al- 
owed for a rapid development of the human population. In 
ddition to nature, in effect the society has also become 
 human environment, providing various means of life and 
ossibilities of individual development. All individual human 
ctivities within a community result from knowing the needs 
f the entire human community. Society, through the devel- 
pment of individual specialization and the opportunity to 
xchange information, has developed the knowledge neces- 
ary to rule the environment. However, new abilities solely 
o meet social needs have become necessary. Thus, social- 
zation can be considered a form of adaptation to social 
equirements. All human activities are focused on meeting 
ocial needs. The aim of people’s individual wishes is of-
en some common social good, while the aim and the high-
st good for people is harmonious coexistence in society. 
n other words, the aim of society is harmonious existence 
n the natural environment as well as the development of
nowledge about it, which is required to create a new world
 Wilson, 2003 ). 
Prevention of climate changes caused by human activity 
ay soon affect human life. This applies to heat waves and
oods that can take many lives and, consequently, cause 
amine, disease and migration. According to the vast major- 
ty of scientific theories, people are not accidental passers- 
y on Earth: it is people who by using cars, electricity and,
enerally speaking, the benefits of civilization, contribute 
o climate change. However, people who do not take cli-
ate change seriously should remember about their obliga- 
ions towards future generations. An important question is: 
hat and to what extent should modern man sacrifice from
is own welfare to prevent climate change? 
According to the Stern Report of 2006 by the British gov-

rnment, the estimation of the costs of climate change has 
ed to the conclusion that governments should spend about 
 percent of global GDP per year on combating global warm-
ng (in 2006 it was approximately 500 billion USD) because 
t simply pays off. However, if this money is not spent now,
hen in the future — in 20 or 100 years — the costs that
umanity will have to bear due to climate change will be
ignificantly higher. Moral obligations to future generations 
re just as real as to those living today, even if we do not
ave yet relevant tools to compare the interests of people
iving in distant times ( ̇Zuradzki, 2020 ). 

. Discussion 

here is a thesis that people living today should (in a moral
ense) limit the current consumption of many goods out of
he duty to care for the standard of living and interests
f those who will live in the future. The practical effects
f the problem can be demonstrated through the example
f setting greenhouse gas emission limits, the issue that is
urrently being debated. It is now widely accepted that the
mission of greenhouse gases into the atmosphere is an im-
ortant factor in global warming. Even slight global warm-
ng can significantly effectuate the consequences for people 
ho will live in the future. Firstly, extreme weather such
s hot weather, floods, storms, etc. — can kill many people,
nd e.g. deprive others of property or shelter. Secondly, var-
ous tropical diseases, e.g. malaria, will result from rising
emperatures because insects, vectors of malaria are per- 
orming better in high-temperature environments. Thirdly, 
hanges to the amount and frequency of precipitation can
ead to drought and food shortages, as well as to floods,
hich in turn will harm agriculture and significantly re-
uce access to clean water. In addition, climate change can
ave many other indirect adverse effects, e.g. it can con-
ribute to great migrations which will start when the seas
nd oceans flood lower land areas, which in turn may lead to
rmed conflicts ( Bromme, 2008 ; Żuradzki, 2010 ; Żuradzki,
015 ). 
A changing climate will transform all aspects of life. Tens

f millions of jobs are already disappearing because of the
eat that prevents working outside. Droughts, floods and 
ther climate change effects will negatively affect agri- 
ulture, which can contribute to food shortages. Children, 
specially in the countries of the global South, will be at
isk of malnutrition. The range of tropical diseases that
ill reach Europe will change. Currently, the number of
re incidents is increasing in 3/4 countries of the world.
eteriorating conditions can cause unprecedented migra- 
ions and armed conflicts over water and other resources.
arming will contribute to the extinction of species, and
cientists are already talking about the sixth mass extinc-
ion. Upon entering adulthood, the new generation will ex-
erience and be severely affected by increasingly extreme 
eather events. Today this phenomenon is already more 
requent than several decades ago and takes a deadly toll.
eat waves, by which children and the elderly will be more
nd more affected, will be more frequent and stronger
 Strzałkowski, 2019 ). 
So far, the spectacular measure of the progress of past

ras has been the extension of the average life expectancy.
emographic forecasts for the next decades show that the
bserved aging process in societies is progressive. Nowa- 
ays, this parameter, without losing its attractiveness, di- 
ects civilizational health standards based on qualitative, 
ot just quantitative criteria. The widespread extension of 
uman life today and old age place medical sciences and so-
ial services face to face with new challenges, in particular
ystemic changes that are necessary and difficult to imple-
ent, on a scale previously unknown in history. On February
, 2009, the European Parliament listed demographic prob- 
ems among the three main tasks for Europe alongside glob-
lization and climate change ( European Parliament, 2009 ). 
Aging is an inevitable, irreversible and one-way process. 

t cannot be reversed but can be slowed down. There are
everal stages of aging that lead to the terminal phase in
he life of an organism. Life expectancy and speed of aging
re determined by a genetic factor (long-lived parents have
ong-living offspring), but not only. The fundamental genetic 
rogram of an individual can also be affected by environ-
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mental and individual factors, individual mental character-
istics, conditioning the individual’s biography. The search
for answers to the question concerning longevity has ini-
tiated many studies on the environmental and personality
conditions of older people ( Mamak-Zdanecka, 2015 ). 

Below is shown the correlation of life expectancy with
the physical and social environment: 

Okinawa . An important factor was the diet consisting of
low-calorie, sweet potatoes, green and yellow vegetables,
soy products, fish, small amounts of meat, tofu. The sense
of meaning in life was also important for the length of life. 

Sardinia . Factors such as pastoral lifestyle and simple
dishes (whole-grain fritters, tomatoes, garlic, olives, broad
beans, sheep’s cheese, local red wine with strong antiox-
idant properties) have been indicated. The term “blue
zones” was adopted by demographers who are studying just
a group of hundred-year-old residents of Sardinia. 

Loma Linda . The life expectancy of 8 years compared
to residents of other US states was associated with socio-
cultural factors. Residents, followers of the Seventh-day Ad-
ventist Church, follow the rules of religion — abstinence
from alcohol, drugs, vegetarian diet and the Sabbath (leav-
ing one day a week just to rest). 

The Nicoya Peninsula . The main reason was seen in the
climate and physical environment. A favorable, dry and
warm climate and water with the high calcium content.
In addition, papaya fruit is often an ingredient in the resi-
dents’ diet, which in addition to antioxidants contains nico-
tinic acid regulating cholesterol levels. 

Ikaria . A high percentage of residents living up to 90
years (1/3 of the community) was recorded. The diseases
that are most responsible for shortening life expectancy are
cancer, cardiovascular disease, senile dementia, which are
very rare among this population. Active life, a diet based
on whole grains, fruit, goat milk rich in tryptophan and reg-
ular rest during the day were indicated as factors favoring
longevity ( Wróblewska, 2012 ; Mamak-Zdanecka, 2015 ). 

Bearing in mind the above correlations, demographers in-
troduced the term ‘blue zones’ in order to study the corre-
lation of above-average life expectancy with external en-
vironment and lifestyle factors. These zones include Ok-
inawa in Japan, Sardinia in Italy, Loma Linda in Califor-
nia, the Nicoya Peninsula in Costa Rica and the Greek is-
land of Ikaria. One of the high-profile cases of inference
about long-lived communities — was the study of the inhabi-
tants of Georgia during the period of belonging to the USSR,
among which there was a very high percentage of cente-
narians. Conclusions regarding the genetically determined
longevity of life and behavioral factors of Georgians turned
out to be false. In fact, older Georgians used their parents’
birth certificates to avoid being incorporated into the So-
viet army, adding to their calendar age between 20 and
30 years ( Kirkwood, 2005 ; Mamak-Zdanecka, 2015 ; Stuart-
Hamilton, 2006 ). 

There are several reasons why psychologists are inter-
ested in climate change. One of the fathers of modern
medicine, Hippocrates, proclaimed that the climate affects
the humours (liquids) existing in the human body: blood,
bile, mucus and black bile, which translate into personality.
In turn, the Roman architect, Vitruvius, whose work inspired
Leonardo da Vinci, claimed that geographical and climatic
conditions affect people’s diligence and character. Psychol-
ogy as a science discipline observes with concern the un-
dermining of the role of science and building distrust of
scientists by those who claim that global warming is not
true. Social and environmental psychologists study inter-
actions, i.e. the mutual influence of man and the envi-
ronment. It should be remembered that it is a man who,
through his own decisions, contributes to the climate crisis,
which impacts back on the man. Third, psychologists study
attitudes, their origins, and how they affect behavior. The
concept of ‘climate anxiety’, or ‘climate depression’, func-
tions in psychology. This term is understood to be a chronic
fear resulting from fear of annihilation, which may be a con-
sequence of the climate crisis. This fear is related to the
fear of the collapse of social structures, war, hunger, eco-
nomic crisis, and the destruction of the world. From a psy-
chological point of view, this can result in symptoms such
as insomnia, a sense of meaningless life, and tormenting
thoughts about an impending disaster. As a result of these
symptoms, various life decisions made by a person can be
impacted (e.g. not having children). In such a situation, it is
difficult to talk about depression or climate anxiety in the
disorder category, because the anxiety has adaptive proper-
ties, as it warns about a threat, allowing survival and mo-
tivating to act. The problem is too high anxiety, paralyzing
anxiety, disorganizing action or ‘non-adaptive fear’. 

Until now, man has lived in the belief that thanks to the
development of science and rapid civilizational and techno-
logical changes every next generation will live better. Cur-
rently, however, we are not so sure. This awareness that
the next generation will live in a world of crisis and anxiety
can keep you from deciding to enlarge your family. On the
other hand, we are dealing with an overpopulation crisis,
which is why such decisions can be an expression of ecolog-
ical awareness ( Ja śkiewicz, 2019 ). 

In a special way, all changes, especially those related
to the environment, affect the elderly, who upon starting
their retirement should create particularly favorable living
conditions. This is often associated with a deterioration of
the socio-economic situation, which may reduce the mo-
tivation to achieve and strengthen the need for security
and peace. Listed below are elements of the elderly’s sit-
uation, both those that make up the picture of all life in-
conveniences, but also attempts to answer in the form of
adaptive behavior. It should be noted that people in late
adulthood may experience fear of loneliness and rejection
( Stra ś-Romanowska, 2007 ). Therefore, for some older peo-
ple, old age can be a period of crisis that is strongly associ-
ated with environmental determinants (place of residence,
getting used to the geographical and natural environment,
climate, etc.). 

Experienced crises can be understood as difficult sit-
uations that can trigger various strategies to deal with
them. According to P. Ole ś, these strategies are associated
with personality maturity ( Ole ś, 2000 ). In his opinion, when
choosing a strategy to deal with difficult situations, man
is guided by the cognitive assessment of the situation un-
derstood as the primary assessment, and his own ability to
cope with the difficulties experienced as the secondary as-
sessment. A person affected by a crisis can interpret their
problems in terms of challenges and then it will trigger the
so-called active ways of coping, but if a man interprets the
crisis as a loss or threat then strategies may appear that
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educe those unpleasant emotions. In the cognitively ori- 
nted concept of R.S. Lazarus and S. Folkman, the choice of
ctive strategies (when experiencing crisis as a challenge) 
an be attributed to people with the so-called mature per-
onality, which cannot be said about individuals who inter- 
ret experienced stress and life problems as phenomena and 
ituations with ‘no way out’, resorting to the use of defense
echanisms. In both possible variants, the importance of 
ature personality (psychological maturity) in the selection 
f adaptive mechanisms is clearly drawn ( Olszewski, 2003 ).
t is particularly visible in the period of old age, when the
ast period of life depends to a large extent on how a given
lder person deals with crises of this period. It can be as-
umed that the life experience, attitudes that have evolved 
uring life, will bear fruit and they helped in the choice
f strategy, but it may be that the negative traits coexist-
ng with senile crises will be stronger and they will domi-
ate over the active search for optimal solutions, ultimately 
ffecting the quality of adaptation processes (ibid., p. 45; 
yczewski, 1994 ). 
The difficulties and crises experienced by man trigger de- 

ensive activities, thanks to which emotional tension is re- 
uced without changing the stress reality ( Lewicki, 1972 ).
hese are “unconscious and habitual techniques used to 
eal with tension and anxiety, which are aimed at reduc-
ng anxiety and causing substitute satisfaction of needs. 
t the same time, defense mechanisms, in addition to the
ositive function of defense against fear, also have nega- 
ive properties. The man who uses them distorts informa- 
ion about the world and also distorts knowledge about 
imself, which is the reason for further mental disorders”
 S ęk, 2001 ). The consequences of using defense mechanisms
an be destructive or constructive. Destructive ones include 
ymptoms leading to psychosomatic diseases (asthma, stom- 
ch ulcers), loss of objectivity, excessive defensive atti- 
ude, lowering insight into one’s personality resulting in less 
elf-understanding, development regression, and increased 
eurosis. Constructive, desirable consequences may include 
ew, positive character traits, emotional balance, positive 
ealth, finding consciously accepted substitute goals. These 
onsequences are most desirable for building a high level of
uality of life in old age ( Płu żek, 1991 ). 
Quality of life is a very complex construct regarding hu-
an expectations, exploring both the subjective and objec- 
ive aspects of life from the point of view of a human or so-
ial group ( Ratajczak, 2005 ). Essential to psychology is this
ubjective aspect of the quality of life because it reflects
he mental states that occur in the process of satisfying 
eeds and achieving important goals. “These states are the 
esult of a cognitive assessment of the relationship between 
an and the environment, with an assessment of their own 
chievements and failures, in their own struggles with the 
nvironment and an assessment of the chances of achiev- 
ng their own aspirations, desires and life goals” (ibid. p. 
36). In psychological studies of the quality of life of people
ver 60 years of age carried out by Brzezi ńska (Brzezi ńska,
000; Obuchowski, 2002 ), they were asked to assess the
atisfaction of five groups of needs, i.e. safety, relation- 
hips with people, doing things for others, activity and work,
eisure and free time. Studies have shown that four out
f the five categories showed the highest declared quality 
p  
f life. Only in the safety category was the quality of life
oor. 
The implementation of a development task, which is to

reate favorable living conditions that take into account 
nvironmental conditions, is important for the subjective 
ense of the quality of one’s own life, which can be under-
tood as physical, mental, material and social well-being. 
he perceived quality of life is influenced by assessing 
our own productivity, satisfaction with social contacts and 
eeting your needs. When the tasks faced by people of a
ertain age are carried out successfully, then their life satis-
action increases ( Raeburn and Rootman, 1996 ), i.e. a global
ssessment of the whole life according to the criteria cho-
en by the individual ( Shin and Johnson, 1978 ). 
Some socio-territorial indicators, such as gross domes- 

ic product and economic resources, contribute to the en-
ironment, and individual assessment of this environment 
ay affect the quality of life of the people who live in it

 Hawthorne et al., 2006 ). Studies show a link between a
lace of living and physical and mental health ( Kawachi and
erkman, 2003 ). The quality of life of people living in an
rea may be related to a sense of community with the area
nd the community that lives there ( Wen et al., 2006 ). The
nhabited neighborhood has a multidimensional impact on 
ealth through living and landscape conditions, a sense of
elonging to the community and attachment to the place,
nd climatic conditions ( Kagan et al., 2011 ). Many studies
how that the correct relationship of a person with his life
nvironment correlates with well-being, allows you to feel 
t ease, gives you a sense of trust and security. Few people
hange their place of residence during old age. However,
aintaining social continuity and the physical environment 

s an important element of optimal aging ( Atchley, 1999 ).
tudies confirm a stronger attachment to the place and liv-
ng conditions of people in late adulthood. The reason for
his may be that with age, the period of residence in a par-
icular place usually increases. It should be assumed that
oth neighbors one knows, as well as friends or sellers in
tores, give the elderly a sense of security and stability,
hich they need especially during this period of life. De-
pite the fact that you do not enter into close relationships
ith them, they allow you to believe that if such a situa-
ion arose in which you needed the help of the community,
omeone would provide this support. 
Elderly people develop a sense of continuity and the

rospect of changing the environment and living conditions 
ould be very unfriendly for them. It is also associated with
n increased sense of need for security and a focus on sta-
ility in people in late adulthood. Stronger attachment to
he place by people in late adulthood may, therefore, re-
ult from the specifics of this development period and rele-
ant development tasks. Robert Havighurst (1972) indicates 
hat the period of late adulthood is characterized by adap-
ation to biological and social regressive changes occurring 
t that time, then physical forces may decrease, which may
esult in less mobility. Social contacts with people of a sim-
lar age and adopting appropriate new social roles, such as
he role of grandmother or grandfather, are particularly im-
ortant for these people. Forming social bonds with peers
nd new family members not only increases life satisfac-
ion but can also be a factor deepening attachment to the
lace they live in and to the conditions of their own life
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( Mandal and Latusek, 2015 ). The role of attachment to the
place of residence increases with age, which is why older
people maintain a sense of continuity in their lives, and the
past, which took place in the same area, provides memo-
ries in the same conditions and may seem alive. This sub-
jective feeling of permanence and lack of changes can also
protect older people from a sense of the passage of time, a
sense of dependence on others or a decrease in certain skills
( Rubinstein and Parmelee, 1992 ; Mandal and Latusek, 2015 ).

It should be noted that weather changes have a signif-
icant impact on the appearance of various ailments, such
as headaches, joint aches, muscle aches, excessive sweat-
ing, breathing problems, palpitations, impaired concen-
tration, irritability, anxiety, low mood, depression. People
with chronic illnesses may experience an exacerbation of
the above conditions. It is recommended to make simple
changes in the daily life of seniors to improve the comfort
of daily existence and reduce the risk of serious complica-
tions or events. In this regard, it is important to ensure a
proper diet and regular physical activity. 

3. Conclusions 

Awareness of the role of global warming and climate change
in the daily lives of Europeans, including seniors, has been
the subject of a separate European Investment Bank study.
As for Poles, 40 percent do not think climate change is
a threat to humanity, with the European average half as
much, and this differs significantly across age ranges: 34
percent of younger respondents aged 18 to 34 are of the
opinion that climate change is a danger, and in the older
age group, 35—54 years, this percentage increases to 48 per-
cent. Research shows that in most countries of the European
Union the opposite is true. Older respondents are less aware
of the threat than the younger ones, which may be related
to the level of education, but also to the way they perceive
these changes. 

Elders generally associate global warming with more fre-
quent and intense summer heat waves that are bothersome
and even dangerous to them. On the other hand, heat is
not disturbing for young people. On the contrary, they want
heat waves to happen more often, so they do not perceive
them as a real threat. Therefore, it is worrying that younger
generations do not realize that the pollution which contam-
inates our air and warms our planet has accumulated for
generations, and it is high time to stop this process. And
although the awareness of the elderly is filled with real anx-
iety that falls under the crises described by psychologists,
their possibilities for climate change are significantly lim-
ited. 
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wania życia —wyzwania dla statystyki. Wiadomo ści Statystyczne

http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0001
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0001
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0002
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0002
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0003
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0003
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0004
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0004
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0004
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0004
https://kultura.trojmiasto.pl/Dr-Michal-Jaskiewicz-kryzys-klimatyczny-to-nasza-wspolna-sprawa-n139613
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0005
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0005
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0005
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0005
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0005
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0005
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0006
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0006
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0006
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0007
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0007
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0008
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0008
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0009
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0009
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0009
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0010
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0010
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0011
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0011
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0012
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0012
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0013
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0013
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0014
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0014
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0014
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0015
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0015
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0016
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0016
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0016
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0017
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0017
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0018
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0018
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0018
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0019
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0019
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0020
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0020
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0021
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0021
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0022
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0022
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0022
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0022
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0023
http://refhub.elsevier.com/S0078-3234(20)30034-8/sbref0023


H. Olszewski/Oceanologia 62 (2020) 628—633 633 
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