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1. The University of Lethbridge, Lethbridge, Alberta, Canada

2. Remote sensing of forest fires and mountain pine beetle damage in the Rocky Mountains

3. The University of Lethbridge Goniometer System 2

4. BRDF representations for grass and litter in blue grama grassland in three spectral bands (60° solar zenith angle)
5. The new Alberta Water and Environmental Sciences Building (AWESB) at the University of Lethbridge

6. Space-based monitoring Alberta’s oil sands over time

7. Sample of forty three overlaid spectra used to measure line parameters for P-branch transitions in CO2
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Overview

Introduction
The Remote Sensing Group (RSG) at the University of Lethbridge (UL) is composed primarily of faculty, students and other researchers from the Department of Geography and the Department of Physics and Astronomy.  The RSG also collaborates with imaging scientists at the UL in the fields of astronomy, medical imaging, image processing/computer science, and kinesiology.

Primary Research Areas
· Analysis of atmospheric trace gases

· Atmospheric correction of satellite image data

· Bidirectional reflectance properties of Earth surfaces

· Development of remote sensing applications in agriculture, rangeland, forestry, mountainous terrain, oil sands, water resources, etc

· Hyperspectral imaging / imaging spectrometry

· Image classification, texture analysis, and spectral mixture analysis

· Image processing and analysis methodologies

· Investigations of molecular structures

· Remote sensing laboratory and field analyses
· Remote sensing instrumentation (field/airborne/atmospheric sensors)
· Sensor radiometric calibration

· Topographic corrections of satellite image data

· Vegetation canopy reflectance modeling and inversion

Alberta Terrestrial Imaging Centre
The Alberta Terrestrial Imaging Centre (ATIC) is a partnership between the UL and Iunctus Geomatics Corporation, a Lethbridge-based company.  ATIC is a non-profit research and development company that produces tools for optical remote sensing applications.  It is involved in a variety of projects leading to technologies for image information extraction from hyperspectral and multispectral image data.

.Multi-Disciplinary Major in Remote Sensing
The University of Lethbridge is putting in place a new Multi-Disciplinary Major in Remote Sensing, combining the strengths of the university’s Department of Geography and Department of Physics and Astronomy.  The program is designed to prepare B.Sc. graduates for a broad spectrum of job opportunities as well as graduate education and research.  
.New Alberta Water and Environmental Sciences Building
A new Alberta Water and Environmental Sciences Building (AWESB) opened in autumn 2008 on the University of Lethbridge campus.  It contains modern geographical and biological science laboratories, including a remote sensing laboratory, dedicated to cutting-edge inter-disciplinary water and environmental research.
Remote Sensing Group
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Craig Coburn, Department of Geography
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Laboratories and Instrumentation

Remote Sensing Laboratory
Various elements of UL remote sensing instrumentation have been consolidated in a laboratory on the second floor of the new Alberta Water and Environmental Sciences Building.  The atmospheric spectroscopy laboratory is located on the seventh floor of University Hall.

Suite of Spectroradiometric Instrumentation
Hyperspectral Instrumentation

· ASD Field Spec spectrometers (3): 3 350-2500, 3 350-2500HR, and Pro 350-2500P

· ASD RTS-3ZC Reflectance/Transmittance Integrating Sphere

· ASD mercury argon calibration source assembly ALZSOLO

· VNIR imaging spectrometers (2): Specim V10E / Hamamatsu C8484 / Specim mirror scanner
Sun Photometers

· Cimel CE-318 autonomous Sun-tracking photometers (2)

· Yankee Environmental Systems SPUV sun photometer

Other Field Instruments

· LAI-2000 plant canopy analyzer

· TRAC (Tracing Radiation and Architecture of Canopies) system
· Trimble TSCL and ProXRS DGPS receivers

· Pulnix AccuPiXEL cameras (6)
· HEMI digital hemispherical photography system
Airborne Multispectral Camera System

Field Goniometer System
The UL Goniometer System version II (ULGS-II) instrument has a unique design that incorporates a number of advancements over other goniometers used to support remote sensing.  The ULGS II uses a quarter circle positioning arc with a 2-m radius and no part of the apparatus touches the ground in the target area.  This new design reduces the weight of the apparatus, increases portability, allows positioning over a wider variety of surfaces, and facilitates significantly faster data acquisition.  ULGS-II incorporates a computer-controlled motor-driven instrument payload that rapidly samples target bidirectional reflectance distribution functions.
Atmospheric Spectroscopy Laboratory
An experimental facility has been established for laboratory spectroscopy of terrestrial and planetary atmospheric molecule studies.  The main instrument is a 3-channel home-made laser spectrometer, tuneable from 1.48 to 3.8 micrometers. A variable-temperature single-pass absorption gas cell was custom designed and built for the spectroscopic study of gases.  This setup allows us to carry out highly sensitive line shape studies and fundamental spectroscopic studies of molecular interactions.  Tuneable diode laser absorption spectroscopy has also been used to develop an instrument capable of high-accuracy measurements of greenhouse gases such as N2O, CO2, and CH4. The field-portable instrument can be deployed in remote locations and used for measuring greenhouse gas concentrations.
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Conferences, Workshops and Specialist Meetings

· 10th Annual Scientific Conference, Geomatics for Informed Decisions (GEOIDE) Network, Niagara Falls, Ontario, May 2008.  

· 10th International HITRAN Meeting, Boston, Massachusetts, USA

· 19th Meeting of the Infrared Visible Optical Sensors (IVOS) Subgroup, Working Group on Calibration and Validation (WGCV), international Committee on Earth Observation satellites (CEOS), Tempe, Arizona, USA

· 2008 HYSPIRI Science Workshop, NASA-JPL, Monrovia, California, USA.  

· 20th  International Conference on High Resolution Molecular Spectroscopy, Prague, Czech Republic


· 20th Meeting of the Infrared Visible Optical Sensors (IVOS) Subgroup, Working Group on Calibration and Validation (WGCV), Committee on Earth Observation satellites (CEOS), Tsukuba, Ibaraki, Japan

· 29th Canadian Symposium on Remote Sensing/10th International Circumpolar Remote Sensing Symposium, Whitehorse, Yukon

· 2nd International Spaceborne Imaging Spectroscopy (ISIS) Working Group Meeting, Boston, Massachusetts, USA.

· 3rd  Meeting of the EnMAP Scientific Advisory Group, German Aerospace Centre, Bonn, Germany 

· 3rd IUPAP Conference of Women in Physics, Seoul, Korea
· 63rd Ohio State University International Symposium on Molecular Spectroscopy, Columbus, Ohio, USA

· 91st Canadian Chemistry Conference and Exhibition, Special Symposium dedicated to Mike Gerry, Edmonton, Alberta
· Annual Alberta Soil Science Workshop, Lethbridge, Alberta

· Atmospheric Spectroscopy and Applications 2008, Reims, France

· Canadian Association of Physicists Congress, Quebec City

· Colloque de la Division de Physique Atomique, Moléculaire et Optique de la Société Française de Physique
Journées de Spectroscopie Moléculaire, Lille, France

· FarmTech 2008, Edmonton, Alberta

· IEEE International Geoscience and Remote Sensing Symposium 2008, Boston, Massachusetts, USA.

· Impacts of fire and disturbance on carbon cycling in Western North America Workshop, NASA sponsored study on Regional Scale Studies of the Carbon Cycle science: Analyzing impacts of disturbances from insects and fire on the terrestrial carbon budget for the forested ecoregions of Canada, Alaska, and western US, Victoria, British Columbia

· International Conference on Spectral Line Shapes, Valladolid, Spain

· International Workshop on Sensing a Changing World, Wageningen University and Research Centre, Wageningen, The Netherlands

· Monitoring Trends in Burn Severity Workshop, US Geological Survey, Anchorage, Alaska

· SPIE Conference on Sensors, Systems, and Next-Generation Satellites XII, Cardiff, Wales, United Kingdom

· Workshop on Riparian Assessment and Monitoring at Watershed Scales, North Saskatchewan Watershed Alliance, Edmonton, Alberta, Canada

Service Activities and Memberships
· Airborne PRISM Experiment (APEX) Scientific Committee for the Design and Development of the Airborne PRISM (Process Research by an Imaging Space Mission) Simulator,  European Space Agency

· Alberta Geomatics Association

· Alberta Ingenuity Graduate Scholarship Committee-Physical Sciences Panel 

· American Society of Agronomy

· American Society of Photogrammetry and Remote Sensing

· Canadian Association of Physicists

· Canadian Institute of Forestry

· Canadian Remote Sensing Society

· Co-chair, IEEE International  Spaceborne Imaging Spectroscopy (ISIS) Working Group

· College of Alberta Professional Foresters

· Editorial Board, Canadian Journal of Forest Research
· Editorial Board, Canadian Journal of Remote Sensing
· Editorial Board, Remote Sensing of Environment
· Editorial Board, The Forestry Chronicle
· Environmental Mapping and Analysis Program Scientific Advisory Committee (EnSAG) for a spaceborne hyperspectral mission, German Aerospace Centre, Germany

· Guest Editor, Special issue honouring molecular spectroscopists at the University of New Brunswick, Canadian Journal of Physics

· Guest Editor, Special issue on hyperspectral remote sensing, Canadian Journal of Remote Sensing
· International Organizing Committee of the International Conference on Spectral Line Shapes 

· Organizing Committee, 29th Canadian Symposium on Remote Sensing, Whitehorse, Yukon

· President, Canadian Remote Sensing Society

· Research Management Committee (RMC), Geomatics for Informed Decisions (GEOIDE) Centre of Excellence, Canadian Networks of Centres of Excellence (NCE)

· Research Management Committee, Centre for Earth and Environmental Technologies, Ontario Centres of Excellence

· Secretary/Treasurer, Canadian Remote Sensing Society

· Subgroup on Infrared-Visible Optical Sensors (IVOS), Committee on Earth Observation Satellites (CEOS) Working Group on Calibration and Validation

· Technical Program Committee, 29th Canadian Symposium on Remote Sensing, Whitehorse, Yukon

· Technical Program Committee, ASTRO 2008 Conference, 2008, Montreal, Quebec

· Technical Program Committee, IEEE International Geoscience and Remote Sensing Symposium 2008, Boston, Massachusetts, USA.

· Technical Program Committee, SPIE Conference on Remote Sensing for Environmental Monitoring, GIS Applications, and Geology, Cardiff, Wales, UK

Courses Taught

· Department of Physics and Astronomy, University of Lethbridge

· Introduction to Biophysics, Laboratory, Physics 1050

· Physics of Remote Sensing, Physics 4650/5650/7651

· Waves, Optics and Sound, Physics 2130

· Department of Geography, University of Lethbridge

· Advanced Computer Mapping, Geography 4700

· Advanced Remote Sensing, Geography 4725/5725
· Cartography, Geography 3700

· Geographic Data and Analysis, Geography 2700

· Introduction to Geographical Information Systems, Geography 3740

· Introduction to Geography, Geography 1010

· Introduction to Remote Sensing, Geography 3720

· Seminar in Geographical Information Systems, Geography 4752

· Seminar in Remote Sensing, Geography 4753

· Seminar in Spatial Modelling, Geography 4751

· 2-day Lecture on “National Security Using Hyperspectral Remote Sensing” to the Cabinet Satellite Intelligence Centre of the Government of Japan
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