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Personal data: Date and place of birth: 13.04.1936, Leningrad, Soviet Union (St. Petersburg, Russia) 
Citizenship: Russian and Swedish; residence: Helsinki (Finland) 

Education and degrees 

Graduated from: Faculty of Physics, Leningrad University, USSR (1959); PhD physics and mathematics: Leningrad Hydrometeorological Institute/University (1962); Dr. Sci, physics and mathematics: PP Shirshov Institute of Oceanology Acad. Sci. USSR (1970); Professor of geophysics: Presidium of Acad. Sci. USSR (1972); Professor of meteorology: Uppsala University, Sweden (1997)  
Employment record
· 2018-present Research Director: Institute for Atmospheric and Earth System Research, University of Helsinki (Finland)

2011-present Visiting Scientist/ Professor: Universities of Nizhny Novgorod, Moscow, Tyumen; Institute of Geography Russian Academy of Sciences (Russia)
· 2008-2020 Research Professor: Finnish Meteorological Institute; Research Director: Division of Atmospheric Sciences, Department of Physics, University of Helsinki (Finland)

· 2004-2007 Marie Curie Chair: Division of Atmospheric Sciences, Department of Physics, University of Helsinki (Finland)
· 1998-2003 Professor and Chair of Meteorology: Uppsala University (Sweden), now Professor Emeritus
· 1991-1997 Visiting Professor: Max Planck Institute of Meteorology; Hamburg University; Alfred Wegener Institute of Polar and Marine Research; GKSS Research Centre (Germany)
· 1990-1990 Visiting Professor: RISØ National Laboratory (Denmark)
· 1959-1990 Main Geophysical Observatory: Head of Lab, Institute of Lake Research: Senior Scientist, Institute of Oceanology Russian Academy of Sciences: Founding Head of the Leningrad Branch, Leningrad Hydrometeorological Institute/University: Professor (Russia)

Major external funding (as project-leader, since 2004)
· 2020-2023 EU Commission: Erasmus+ Grant 619285 "Multilevel Local, Nation- and Regionwide Education and Training in Climate Services, Climate Change Adaptation and Mitigation", ClimEd, (834 kEUR), University of Helsinki, Finland
· 2018-2020 Academy of Finland (2nd bilateral RU-FI call / PI FMI team): Grant 314795 "Mechanisms, pathways and patchiness of the Arctic ecosystem responses and adaptation to changing climate", ClimEco, (270 kEUR), Finnish Meteorological Institute, Finland
· 2015-2019 EU Commission: Erasmus+ Grant 561975 "Adaptive learning environment for competence in economic and societal impacts of local weather, air quality and climate", ECOIMPACT, (968 kEUR), University of Helsinki, Finland
· 2014-2017 Academy of Finland (1st bilateral RU-FI call): Grant 280700 "Atmosphere-hydrosphere interaction in Baltic Basin and Arctic Seas" (373 kEUR), Finnish Meteorological Institute, Finland
· 2015-2018 Russian Science Foundation: Grant 15-17-20009 "Physical Nature and Modelling of Atmospheric Boundary Layer" (ca 1.4 MEUR), Nizhny Novgorod University, Russia
· 2014-2015 EU Commission: ERC PoC Grant 632295 "Integrated monitoring and forecasting system for local weather and microclimate", (150 kEUR), Finnish Meteorological Institute, Finland
· 2011-2015 Russian Mega-Grant 11.G34.31.0048 "Air-sea/land interaction: physics and observation of PBLs" (ca 4.7 MEUR), University of Nizhny Novgorod, Russia, http://planetlab.unn.ru/  
· 2010-2013 EU Commission: TEMPUS 159352 "Development of qualification framework in meteorology" (890 kEUR), University of Helsinki, Finland
· 2009-2013 EU Commission: ERC Advanced Grant 227915 "Atmospheric PBLs: physics, modelling and role in Earth system", (2.4 MEUR), Finnish Meteorological Institute, Finland, http://pbl-pmes.fmi.fi/ 
· 2007-2010 EU Commission: TEMPUS JEP 26005 "Development of competency-based two-level curricula in meteorology", (500 kEUR), University of Helsinki, Finland

· 2004-2007 EU Commission: Marie Curie Chair "Planetary boundary layers (PBLs): theory, modelling and role in Earth System", (ca 500 kEUR), University of Helsinki, Finland

Supervision and teaching: Supervised 25 PhD and Dr. Sci. dissertations in meteorology, physical oceanography and space research: created and taught 7 original university courses in the above areas, and also in geophysics and science management in Russia, Germany, Sweden and Finland; created and taught worldwide short courses on turbulence and boundary layers, particularly at the Von Karman Institute of Fluid Dynamics, Ettore Majorana Foundation and Centre for Scientific Culture (Erice), International Centre for Theoretical Physics (Trieste)  
Publications: 10 books, over 220 peer-reviewed papers and 3 literary works, over 7300 citations, h-index 46; first or single author in the vast majority of papers making h-index (http://scholar.google.com/citations?user=y1CJd4MAAAAJ)
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Citation: up to 1989 in USSR; 1990-2003 in Denmark, Germany & Sweden; since 2004 in Finland
International conferences, workshops and seminars: During last 10 years took part in organisation of over 30 international events and gave over 80 keynote or invited talks 

Current participation in editorial boards of scientific journals 
International: Geography, Environment, Sustainability (since 2008), Advances in Applied Physics (since 2012); Russian: Ice & Snow (since 2014), Proceedings of Moscow University (Series Geography, since 2014), Marine Hydrophys. J. (since 2014); Ukrainian: Ukrainian Hydromet. J. (since 2014)
Research biography
Sergey Zilitinkevich (SZ) graduated from Leningrad University in 1959 as theoretical physicist and made the research career in theory of geophysical/astrophysical turbulence, physics of the Earth and planetary atmospheres and hydrosphere: 1962 PhD; 1964 appointed the Head of Lab of Air Pollution at Main Geophysical Observatory, Leningrad; 1966 founded Leningrad Branch (focused on turbulence, PBLs and air-sea interaction) of the Moscow Institute of Oceanology Acad. Sci. USSR; 1968 degree of Dr. Sci., initiated inter-institutional cooperation in physics of the atmosphere and ocean through the annual all-USSR workshops, appointed as leader of the sub-programme on planetary atmospheres of the USSR Space Research Programme “Venera” (Venus); 1970 appointed the Chair of the USSR Commission on Air-Sea Interaction; 1972 academic title of Professor of Geophysics assigned by the Presidium of Acad. Sci. USSR. In USSR, SZ has published a hundred peer reviewed papers and 6 books on planetary boundary layers, air-sea interaction, environmental turbulence, general circulation of Earth’s and planetary atmospheres, theory of climate and physical aspects of water ecosystems modelling. In 1990 SZ moved to Western Europe. 1990 Denmark: Visiting Professor at Wind Energy Department of Risø National Laboratory; 1991-1997 Germany: Visiting Professor and leader of projects at Max Planck Institute for Meteorology (MPI), University of Hamburg, Alfred Wegener Institute for Polar and Marine Research (AWI), and Institute for Hydrophysics at GKSS Research Centre in Gessthacht; 1998-2003 Sweden: Professor and Chair of Meteorology at Uppsala University; Since 2004 Finland: Research Professor at FMI; Marie Curie Chair and later Research Director – coordinator of a series of EU projects at the Institute of Atmospheric and Earth System Research (INAR), University of Helsinki; since 2012 Chief Scientist of the international program Pan-Eurasian Experiment (PEEX, established and led by Markku Kulmala: http://www.atm.helsinki.fi/peex/), involving groups from Europe, Russia, China and Japan and focused on Climate Change and Global Pollution.
Honours and awards 

2020

Honorary member of Georgian Geophysical Society

2019

International Meteorological Organization (IMO) Prize

2016

Doctor honoris causa, Odessa State Environmental University (Ukraine)
2015

Doctor honoris causa, University of Pretoria (South Africa)
2015

Doctor honoris causa, University of Nizhny Novgorod (Russia)
2015

Honorary member of European Geosciences Union

2015

Alfred Wegener Medal of European Geosciences Union
2012

Member of Societas Scientiarum Fennica (Mathematical & Physical Sciences)

2012

Member of International Eurasian Academy of Sciences (Geosciences)
2009

Member of Finnish Academy of Science and Letters (Geosciences)
2004

Fellow of the Royal Meteorological Society (UK)
2003

Professor Emeritus, Uppsala University (Sweden)
2002

Member of Academia Europaea (Earth and Cosmic Sciences)
2000

Vilhelm Bjerknes Medal of European Geophysical Society
Research profile
In the beginning of his career SZ has deserved credit for the following inventions: the common effect of stratification and Earth rotation on turbulence quantified by the depth scale referred to as “Zilitinkevich scale” (1972); the resistance and heat/mass-transfer laws for stratified planetary boundary layers (PBLs) expressing the surface fluxes via external parameters (1967, 1968, 1975); diagnostic and prognostic equations for the depth of the stationary and evolving PBLs (1975). Results from these works are used in weather and climate research and operational modelling, included in textbooks, and now cited as familiar without references.  

In a series of papers starting from 2000 and 2002, SZ has revealed the largely overlooked category of atmospheric boundary layers, namely, long-lived (LL) PBLs keeping the type of stratification (stable or unstable) over several days or even weeks and, hence, subjected to the permanent slow influence of the stable stratification persistently maintained in the free troposphere. This yet overlooked mechanism makes the LL PBLs essentially shallower than “usual” PBLs (in fact typical only at mid latitude over land) and, hence, much more sensitive to the air pollution, land-use changes and other impacts. SZ and his group have shown that LL PBLs are typical of polar and marine atmosphere and also of hydrosphere (see his book 2013). These findings launched principal revision of the current theory and quantification of geophysical PBLs and their role as coupling entities in the interconnected atmosphere-hydrosphere as well as atmosphere-biosphere/anthroposphere systems. 
Since 2004, SZ lives in Finland collaborating with Professor Markku Kulmala and his group in the area of climate-biosphere-technosphere (CBT) system research. His major works are done in this period. He focused on principal revision of the conventional theory of the ever stratified large-scale/low viscosity environmental turbulence and PBLs inspired by both new empirical knowledge and new demands from the CBT-system science. 
SZ has highlighted the fact that the conventional paradigm of the stratified turbulence postulating its single direct cascade from the larger to smaller scales (chaos out of order) and the only down-gradient turbulent transports (implying the overall mixing towards the thermal death) has copied, just as a matter of course, the classical Kolmogorov (1941) paradigm of the non-stratified homogeneous turbulence. Its automatic paraphrasing for the stratified turbulence was done in the middle of the XX century and until now remained neither questioned nor even considered as a hypothesis. Herewith, by lucky coincidence, the entailing conventional theory of both stably and unstably stratified turbulence gave plausible answers to some major practical questions of that time. In view of this obvious success, first evidences of inconsistency of the conventional theory in unstable stratification (SZ: 1971, 1973) were practically ignored. Moreover, even the shocking fact that the conventional theory was unable to explain the wide existence of turbulence in super-critical stratifications, particularly in the free troposphere and ocean thermocline, was attributed to “unknown mechanisms” and also ignored. 
Only recently, thanks to increasing experimental evidences of principle inconsistency of the conventional theory of the stratified environmental and astrophysical turbulence, particularly from its massive observations in the Earth atmosphere, and its direct numerical simulation, a strong motivation arose to revise its conventional paradigm, theory and methods of calculation.
SZ has declared, quantified and proved empirically the new paradigm of the unstably stratified turbulence admitting coexistence of the familiar direct cascade, from larger to smaller scales, inherent in the shear-generated (mechanical) eddies with the yet overlooked but in fact dominant inverse cascade of the buoyancy-generated vertical buoyant plumes, which merge to form larger ones and eventually convert into the well-known self-organized convective flow patterns (such as rolls or cells in convective PBLs). This fully unorthodox concept was demonstrated and empirically validated (SZ et al., 2013, 2020) and, finally, launched the ongoing creation of novel theory of the unstably stratified environmental turbulence.

The new paradigm of the stably stratified turbulence (SZ et al., 2007) differs from the conventional one by admitting, first, vital roles of the commonly neglects non-gradient and counter-gradient turbulent transports and, second, the commonly overlooked exchanges between turbulent kinetic and potential energies (the conventional theory has inherited this fatal error from the automatic copying of the Kolmogorov paradigm of the non-stratified turbulence, in which the potential energy was simply absent). Based on the new paradigm, SZ and his group have created and verified empirically the Energy- and Flux-Budget (EFB) turbulence energetics and closure theory of the stably stratified turbulence (SZ et al., 2007, 2008, 2009, 2013, 2019). This novel theory has explained the seemingly mysterious maintenance of turbulence in the supercritically stable stratifications dominant in the free atmosphere and free ocean and has finally equipped the environmental fluid dynamics with realistic concept for calculation of this phenomenon.
The above results comprise the fast-developing physics-of-turbulence part of the concept, theory and quantification of the climate-biosphere-technosphere (CBT) systems controlled by the interplay between the two basic opposing chains of processes:
· The constructive natural chain “COBACC” linking compounds emitted by plants with formation of atmospheric aerosols, clouds and precipitation, and
· The destructive urban/industrial chain of chemical reactions and physical processes yielding formation of the toxic urban-air “COCKTAIL” (both chains discovered and quantified by Markku Kulmala and his group).
In this context, turbulence appears as the mechanism linking together physical, chemical and biological processes, thus assuring their interaction, whereas PBL appears as the physical object framing the major interacting processes. Thus, the CBT systems, from local and regional to global, are composed of primitive PBL-framed CBT units – just as the living organisms are composed of cells. In this context the new paradigm/theory of environmental turbulence has become an inherent part of the fast-developing CBT science and of integrated (seamless) CBT modelling – with the challenging goal to create a new technology of the CBT observation, modelling and forecasting, necessary for adequate responses to the modern Grand Challenges: global pollution and climate change.
Scientific impact

· “Outstanding contribution to the creation of modern theory of turbulent boundary layers in the atmosphere” (citation Vilhelm Bjerknes Medal-2000)

· “Creating the fundamentals of the theory of stratified planetary boundary layers” (citation Alfred Wegener Medal-2015)

· “Ground-breaking inventions in the physics of stratified turbulence and planetary boundary layers which principally advanced our knowledge of the Earth system, endorsed progress in weather and air-quality prediction, and gave rise to novel climate services” (citation IMO Prize-2019) 
Selected publications 
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WMO Training Book on Chemical Weather/Air Quality Forecasting (S. Zilitinkevich – one of lead authors, co-author of chapter 3.4: “Atmospheric Planetary Boundary Layer and Parameterizations of Boundary-Layer Processes”) WMO, 2020. Reference: https://library.wmo.int/doc_num.php?explnum_id=10439у  
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