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MM/OP – Conference Report News Headlines: Technology advances enable: 

· determination of concentration and geographic coverage of atmospheric aerosols and pollutants

· reveal anthropogenic impact on climatic systems
· remote analysis of optical and microphysical properties of the atmosphere.  
New tools and methods include high-power femtosecond white-light LIDAR, European LIDAR network, and an atmospheric pollution prediction model.  

EXECUTIVE SUMMARY OF SCIENTIFIC / TECHNICAL RESULTS 

Researchers and students from Russia and Poland met in Tomsk to discuss latest efforts in atmospheric radiative processes, optical propagation, and microphysics.  The sessions of this annual conference were divided into 4 topics: “Molecular Spectroscopy and Atmospheric Radiative Processes”(6 presentations, 38 posters), ”Optical Radiation Propagation in Atmosphere and Ocean“(24 presentations, 44 posters), “Optical Investigation of Atmosphere and Ocean”(41 presentations, 82 posters), and “Atmospheric Physics”(16 presentations, 29 posters). The conference opened with 7 plenary reports.  There were over 100 participants – most from different locations within the Russian Federation, a few from countries of pre-Soviet rule.  

This conference summary report focuses on the following:  

1. Remote sensing of atmospheric aerosols with a femtosecond white-light LIDAR.

2. The European LIDAR network. 

3. Modeling anthropogenic impact on climatic system.   

4. The ISIREMM environmental management information system

SCIENTIFIC PROGRAM 

The final agenda, list of lectures, titles, authors, poster sessions are available from the Institute of Atmospheric Optics  - symp2003@iao.ru (ISBN 5-94458-013-5).  
TRENDS AND HIGHLIGHTS 

Tomsk (56.5N, 085.2E, population 500,000) is home to 6 institutes of the Russian Academy of Sciences.  Five other graduate and undergraduate universities are also located there.   The Symposium was conducted in Russian and translated in English.  During a tour of the Institute of Atmospheric Optics, an automated aerosol monitoring station, satellite imagery production machines, a portable LIDAR, and an environmental fire simulation tank were presented.  Some of the more interesting symposium presentations include:  

1. Terawatt femtosecond lasers – “The high energy density and wide spectral range of femtosecond pulses in air increase significantly, the information content of laser sensing.  The occurrence of a stable supercontinuum of directed white light allows the laser’s use as a white-light LIDAR in remote analysis of optical and microphysical properties of aerosols” – Matvienko, G.G., IAO, SB, RAS.  Numerical simulations on multifrequency aerosol sensing in the visible and near-IR ranges and physically simulating the laser using a special projector to model the receiver are two lower-cost methods to investigate the abilities of the high-powered laser.  Some other work in this field include:

a. Investigating femtosecond radiation scattering at weakly absorbing spherical aerosol particles.  Alexander Zemlyanov IAO, SB, RAS Tomsk

b. Equation of laser sounding with account for “supercontinuum” phenomena.  Matvienko, G.G., Oshlakov V.K. IAO, SB, RAS Tomsk

2. The Institute of Physics, Minsk, Belarus (http://ifanbel.bas-net.by/) is among the founders of the European LIDAR network (EARLINET - http://lidarb.dkrz.de/earlinet/).  One of the goals is to provide a comprehensive quantitative description of atmospheric pollutant emission and formation processes over the whole of Europe.  Some of the events that have been monitored include dust outbursts from the Sahara Desert and Arabian Peninsula; and burning Iraqi oil wells.

3. Anthropogenic impact on climatic systems (Penenko, V.V., ICMMG, SD, RAS penenko@sscc.ru) uses a mathematical model to analyze a climatic system, investigating variability and using a scenario approach.  Models of processes such as hydrodynamics and gaseous transport and models of observations are combined using a sensitivity algorithm to derive a prediction:
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pollutant spreading from aggregated sources in Afghanistan

Conclusions include the settling of particles on the earth’s surface causes a change in albedo.  This is the reason for the speedy melting of snow and glaciers and the higher risk of floods and landslides.

4. The ISIREMM project (http://www.ess.co.at/ISIREMM/) is an environmental management information system.  A 3D prognostic mesoscale model is being developed to predict the concentration of specific pollutants at the geographical scales of cities.  The result is a graphical display of predicted pollution transport based on point sources (a power plant), area sources (industrial area) and line sources (a congested street). – Alex Fazlier IAO, SB, RAS Tomsk (faz@iao.ru)

Other work includes developing a web portal interface where scientists can enter data for specific processes (such as atmospheric chemistry, aerosols, radiation) and retrieve results based on the model.
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Model output showing concentration of NO2 at a given time based on a wind field input.  The river Tom runs south to north (bottom to top) through the center of the image.  The city is on the east bank.  Point sources are shown by the black dots.

5. Other topics presented at the conference:

a. Adaptive optics – models and simulations to correct for atmospheric turbulence in processing laser beam return signals and imagery from telescopes.

b. Analyzing the structure of upper clouds and their role in the formation of climate and radiation regimes.

c. Mathematical models describing electromagnetic radiation transfer, laser scattering and reflection in aerosols.

d. Determining concentrations of submicron particles and other gaseous elements from forest fire and pollutants.

e. Results of LIDAR measurements at Lake Baikal and other areas.

f. Analyzing trends in ozone levels above Tomsk from LIDAR, balloon and satellite data.
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A LIDAR at the Institute of Atmospheric and Optics.  This LIDAR has been employed on boats on Lake Baikal

ASSESSMENT

The 10th Joint International Symposium focused exclusive on atmospheric optics and physics.  There were no presentations covering the ocean or the air-ocean interface.  With Tomsk located near the geographic center of a large continent, this is understandable.  The conference was a good opportunity to discover the focus of scientists from different locations within the Russian Federation.  Unfortunately, there is relatively little funding in Russia for research.     
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