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COST- the acronym for European COoperation in the field of Scientific and Technical
Research- is the oldest and widest European intergovernmental network for coopera-
tion in research. Established by the Ministerial Conference in November 1971, COST is
presently used by the scientific communities of 35 European countries to cooperate in
commeon research projects supported by national funds.

The funds provided by COST - less than 1% of the total value of the projects - support
the COST cooperation networks (COST Actions) through which, with only around €20
million per year, more than 30.000 European scientists are involved in research having
a total value which exceeds €2 billion per year. This is the financial worth of the Euro-
pean added value which COST achieves.

A “bottom up approach” (the initiative of launching a COST Action comes from the Eu-
ropean scientists themselves), “a la carte participation” (only countries interested in
the Action participate), “equality of access” (participation is open also to the scientific
communities of countries not belonging to the European Union) and “flexible struc-
ture” (easy implementation and light management of the research initiatives ) are the
main characteristics of COST.

As precursor of advanced multidisciplinary research COST has a very important role for
the realisation of the European Research Area (ERA) anticipating and complementing
the activities of the Framework Programmes, constituting a “bridge” towards the sci-
entific communities of emerging countries, increasing the mobility of researchers
across Europe and fostering the establishment of “Networks of Excellence” in many
key scientific domains such as: Biomedicine and Molecular Biosciences; Food and Agri-
culture; Forests, their Products and Services; Materials, Physics and Nanosciences;
Chemistry and Molecular Sciences and Technologies; Earth System Science and Envi-
ronmental Management; Information and Communication Technologies; Transport and
Urban Development; Individuals, Society, Culture and Health. It covers basic and more
applied research and also addresses issues of pre-normative nature or of societal im-
portance.
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Fog and Boundary Laver Clouds: Introduction

This special i1ssue of the Journal of Pure and Applied Geophysics contains 15
papers related to fog, visibility, and low clouds that focus on microphysical and
conventional surface observations, satellite detection techniques, modeling aspects,
and climatological and statistical methods for fog forecasting. The results
presented in this special 1ssue come from research efforts in North America and
Europe, mainly from the Canadian Fog Remote Sensing And Modeling (FRAM)
and European COST-722 fog/visibility related projects. COST (http://www.
cost.esf.org/) is an intergovernmental European framework for international
cooperation between nationally funded research activities. COST creates scientific
networks and enables scientists to collaborate in a wide spectrum of activities
in research and technology. COST activities are administered by the COST Office.

Fog affects human being in various ways, both from a negative point of view
(hazard to aviation. land and marine transportation) and in a positive way (fog water
harvesting in arid regions). Our understanding of the physics of fog remains incomplete
due to the ime and space scales involved in the numerous processes influencing fog
formation, development, and decay (e.g. nucleation, radiative processes, surface
turbulent fluxes, mesoscale circulations, etc.). Because of this complexity, the accurate
forecasting/nowcasting of fog remains difficult and related issues need to be further
studied in detail. We do not know accurately how basic physical processes interact to
determine the timing and location of fog formation, impeding our ability to provide
accurate forecasts. Presently, typical numerical forecast models lack sufficient
resolution and appropriate physical parameterizations to represent fog and use a
simple approach in estimating visibility that leads to uncertainty of more than 50% 1n
many conditions. Better forecasts would help mitigate the financial losses associated to
delays at airports as well as the human and financial losses due to acaidents, which can
be comparable to losses resulting from tornadoes.

From an analysis perspective, the modeling issue of fog needs to be further
developed because surface observations are too sparsely distributed to adequately
capture the spatial variability of fog, and satellite retrievals have serious hmitations
in the presence of mid- and high-level clouds. Although various methods were
developed for fog remote sensing from satellites, they can be limited when visibility
channels are not available at night and contributions from shortwave radiation affect
the near infrared channels during the day time. This imphes that integrated methods
need to be developed. When observations are integrated with model based output,
better methods for fog nowcasting/Torecasting can be developed.

Careful analysis of climatological data can serve as a basis for the better
understanding of the various conditions that led to fog formation in the past. Also, if
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any trend occurred in the past, the fog occurrence may be predicted in the future
when similar conditions occur. This defines an approach where artificial neural
networks, ruled-based climatological methods, and some other statistical methods
(e.g. tree approaches) can bring added-value to fog forecasting.

In this special issue, various contributions related to the above issues are
included. These are the result of various COST-722 meetings and FRAM workshops,
and this collection of various articles presents a cutting edge research in the field.
Although the works presented here suggest that fog/low cloud wvisibility calculations
have improved significantly, there are still issues to be resolved and 1t 15 hoped that
this special issue will lacilitate future works on this subject.

We wish to thank the scientific contributors to this book and members of the
FRAM, and COST-722 groups. and specifically to Dr. Pavol Nejedlik who was a
science officer for the Earth System Science and Environmental Domain at the COST
office in Brussels. The COST is operated under the auspices of the European Science
Foundation and the European Commission. We also gratefully acknowledge funding
support for this work provided by the Canadian National Search and Rescue
Secretariat and Environment Canada. Additional funding was also provided by the
COST-722 project office. Technical support for the data collection was provided by
the Cloud Physics and Severe Weather Research Section of the Science and
Technology Branch, Environment Canada, Toronto, Ontario. In addition, I like to
sincerely thank Prof. Renata Dmowska, Editor in chief for topical issues at Pure and
Applied Geophysics, inviting our working group to prepare this special issue,
handling the review process and providing invaluable advice during the preparation
of this special issue. Many thanks also to Prof. Brian Mitchell for valuable
suggestions during the course of this work with whom I work as an editor in
Atmospheric and Ocean Sciences of the Pure and Applied Geophysics.

The editor 1s indebted to the reviewers who took the time and effort to carefully
review the manuscripts and make suggestions for improvements. The following
reviewers were involved in the review process: N, Ahmad, A. Bott, J. Bendix,
T. Bergot, A. Cannon, J. Cermak, Z. Boybeyi, L. S. F. Fuente, M. Gordon, L
Gultepe, B. Hansen, P. King, 5. C. Michaelides, M. Pagowski, G. Pearson, R. Tardif,

A. Tokay, G. Toth, and Z. Vukovic.
. Gultepe
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Obituary

This special 1ssue on fog, low clouds and wvisibility 1s dedicated to the memory of
Professor Peter Zwack, who passed away prematurely on November 8, 2003, after a
courageous bout with cancer.

As a curious child, Peter was fascinated by a wide variety of weather phenomena.
It is no wonder he graduated in 1966 from the renowned City College of New York
with a Bachelor’s Degree in Meteorology. He later went on to tackle the practical
aspects of the field by working as a weather forecaster at the National Weather
Service in New York City. Given his curious nature, it did not take long for Peter to
reconnect with the joys of scientific discovery. He completed a Master’s Degree in
meteorology at New Jersey's Rutgers University in 1968 while working in the New
York weather office. He then moved to Montreal to pursue a Ph.D. in radar
meteorology at McGill University under the supervision of J1.S. Marshall. Shortly
after graduating in 1973, Peter was among the first professors hired to create the
Atmospheric Sciences program at the Universite du Quebec a Montreal (UQAM).
Part of the original mandate of the program was to provide professional training to
upcoming weather forecasters hired by the Meteorological Service of Canada (MSC).
At UQAM, in 1976, Peter also contributed to the creation of North America’s only
graduate program m Atmospheric Sciences available to French-speaking students.

Teaching and research activities geared toward the needs of the weather
forecasting community would become the central themes of Peter’s career. In the
mid-eighties, he and a graduate student developed diagnostic equations describing in
intuitive ways the mechanisms responsible for the development of large-scale weather
systems and associated vertical motions in the atmosphere. The so-called *Zwack-
Okoss1” equations became a fixture among the practices of Environment Canada’s
(EC) weather forecasters and were the basis for the prototype of the DIONYSO0S
software, which has been developed by Peter and his students over several years. This
software provides insights into the physical mechanisms influencing the vertical
motions associated with synoptic weather systems and the cyclogenesis of such
systems, as simulated by numerical weather prediction models. It has been
implemented at operational weather centers in Canada, France and the United States.

Throughout his career, Peter had a profound desire to teach. He was renowned
for his ability to illustrate difficult subjects n lucid and simple ways. Classes he
taught ranged from *Introduction to Meteorology,” taken as an elective by
numerous students from other programs, to undergraduate and graduate-level
“Synoptic Meteorology.” He also taught the meteorology fundamentals to UQAM
students who studied to become high school science teachers. Peter also remained






