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MM/OP – Conference Report News Headlines: Technology advances enable the detection, location and quantification of atmospheric aerosols using both ground and satellite-borne lidars combined with data from other passive detectors.  In 2004, more satellite-borne lidars are expected to be launched.  Laser radar (lidar) is demonstrating high performance capabilities in such applications as oil spill detection, ceilometers, and shallow water bathymetry.    

EXECUTIVE SUMMARY OF SCIENTIFIC / TECHNICAL RESULTS 

Researchers and students from Europe, Asia, and North America, met to discuss advances in remote sensing.  There were over 500 participants.  The following general topics were presented: 

1. Laser Radar Techniques: Ranging and Atmospheric Lidar

2. Synthetic Aperture Radar Image analysis, Modeling and Techniques

3. Sensors, Systems, and Next Generation Satellites

4. Remote Sensing for Agriculture, Ecosystems, and Hydrology

5. Remote Sensing of the Ocean and Sea Ice

6. Optics in Atmospheric Propagation and Adaptive Systems

7. Remote Sensing of Clouds and the Atmosphere

8. Environmental Monitoring, GIS Applications, and Geology

9. Image and Signal Processing for Remote Sensing

This conference summary report focuses on aerosol data collection and assimilation.  

SCIENTIFIC PROGRAM 

The final agenda, list of lectures, titles, authors, poster sessions are available from the International Society for Optical Engineering http://www.spiedl.org.  


TRENDS AND HIGHLIGHTS 

There was a wide array of topics covered at the conference.  Below are a few of the more interesting and perhaps, better presented topics:  

1. Aerosols

a. The Dedicated Aerosols Retrieval using Earth observation ( DARE - http://www.tpd.tno.nl/smartsite77.html )  study from TNO aims to improve aerosol characterization from a space-based instrument.  Currently there is a lack of instruments dedicated to sensing aerosols.  A conceptual aerosol spectrometer would operate in the 330 – 1000 nm range in at least 3 polarization directions.

b.  Potential of lidars for aerosol sensing:  A keynote presentation discussed the efforts to detect, locate, and quantify atmospheric aerosols.  Types of lidar techniques include backscatter, Raman, and high spectral resolution.  The lidar has the potential to quantify aerosols by particle size, refractive index, humidity, height, and wavelength.  Some applications include:

i. EARLINET (http://lidarb.dkrz.de/earlinet/ ) a network of ground based lidars

ii. Mobile lidar experiments (http://www.meteo.physik.uni-muenchen.de/strahlung/lidar/campaigns.htm ) from the University of Munich.

iii. CALIPSO (http://www-calipso.larc.nasa.gov/ ) to be launched in 2004.

iv. ATLID (http://esapub.esrin.esa.it/bulletin/bullet95/MARINI.pdf )  from the European Space Agency 

c. Cloud Profiling Radar (CPR http://www2.crl.go.jp/dk/c212/overview-e.html ) – a sensor for EarthCARE – a joint U.S. and Japan effort.  The CPR features high sensitivity to sparse clouds and vertical Doppler velocity measurement.  Goal is the global distribution of vertical profiles of cloud and aerosol characteristics.  Synergy algorithms between CPR and lidar are being developed.
d. Global Imager (GLI - http://adeos2.hq.nasda.go.jp/shosai_gli_e.htm ) onboard the ADEOS-II satellite was able to detect aerosols over land areas using UV channels.  
e. Vaisala CT25K ceilometer (http://www.vaisala.com/page.asp?Section=16216 ), an eye-safe commercial lidar, has been shown to be able to measure aerosol concentrations. http://ams.confex.com/ams/annual2000/techprogram/paper_6326.htm and http://www.dur.ac.uk/~dph0www4/LidarPoster.pdf
f. Monitoring of aerosols and mineral dust over Kwangju, South Korea is been conducted by researchers at the Advanced Environmental Monitoring Research Center (http://ademrc.kjist.ac.kr/en_ademrc/e_research.html ).  Four Korean sites using 3 types of lidars (aerosol, Raman, and fluorescence) were chosen.  Asian continental aerosols were detected.
g. Atmospheric Deposition and Impact of pollutants, key elements and nutrients
on the Open Mediterranean Sea. (ADIOS) (http://adios.univ-perp.fr/ ) studies the distribution of Saharan dust over the Mediterranean as sensed by SeaWiFS.  Over last 5 years, determined spring and summer has most frequent dust events.
h. Additional abstracts are at http://www.spie.org/web/abstracts/2300/2310.html

2. Oil spill detection and monitoring

a. The Talaer Galicia Campaign (http://www.telaer.it/en/MissioneGaliziaContent.htm ) demonstrated the use of the Talaer airborne remote sensing system.  The airborne X-band SAR is a good solution in emergent missions and in adverse weather conditions.  The system mounted on a Learjet 35A flew 16 missions over the Prestige sink area providing real-time first guess oil slick detection.

b. OCEANIDES Project - The Federal Institute of Hydrology (Germany - http://www.bafg.de/welcome_eng.html ) has developed an oil spill information system combining an airborne surveillance system and a GIS database.  Two aircraft are equipped with a sideward looking airborne radar (SLAR) and a IR/UV sensor.  A microwave radiometer (MWR) and a Laser-Flurosensor (LFS) are also installed on one of the planes.  The use of powerful visualization and spatial analysis from the GIS enables surveillance of local waters for accidental of illegal oil discharges.

3.  Laser Ranging – Optech Inc of Canada (http://www.optech.on.ca/ ) is pioneering the development of pulsed, time-of-flight laser ranging systems.  Laser radar (lidar) is the transmission of optical radiation with highly controlled coherence, polarization, wavelength, spectral purity and intensity.  The backscatter from the illuminated media is collected and analyzed to derive precise and quantitative information.  Laser radar is demonstrating outstanding performance capabilities in the following applications:

a. Airborne Laser Terrain Mapper (ALTM - http://www.optech.on.ca/prodaltm.htm) –  digital terrain mapping at 40km(squared)/hr with 10 cm horizontal and 30 cm vertical resolution.  Use of vegetation removal algorithms.

b. Scanning Hydrographic Operational Airborne Surveys (SHOALS) – coastal and shallow bathymetric measurements up to depths of 40 – 50 m.  Used for Arctic navigation and storm damage assessment.

c. Intelligent Laser Range Imaging System (ILIRS - http://www.optech.on.ca/prodilris.htm) an eye-safe lidar 3D range system used for robotic vision.

4. Ceilometer – using a lidar to make a small and compact remote sensor to measure cloud boundary height and visibility at an aircraft landing site ( http://www.pa.op.dlr.de/lidar-online/ )

5. Latest status on the SeaWinds microwave transmitter on ADEOS-II satellite ( http://airsea-www.jpl.nasa.gov/seaflux/ ) – The SeaWinds transmitter was able to measure surface roughness and thus wind speed and direction based on ocean wave roughness.  Three tropical cyclones were observed in 2003.  Data is expected to be released to the scientific community in Sept 2003.

ASSESSMENT

The SPIE Remote Sensing Symposiums are held every year in Europe.  The next one will be 13 – 17 Sept 2004 at the Canary Islands  There is also a “Remote Sensing Asia”, held every other year, with the next event in 2004.  As there were several sessions being conducted simultaneously, a plan to attend the most interesting presentations from each of the sessions was followed.  Unfortunately, absent speakers led to schedule shifting causing some topics to be missed.  It is recommended that the Symposium be attended every other year rotating between Europe and Asia.  

There appears to be many collaboration opportunities in the area of aerosol studies and weather forecasting improvements and resources – both in Europe and in Asia.           
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