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1. Two examples of terrestrial reference standard sites used for post-launch satellite sensor radiometric calibration (Tuz 

Golu salt lake in Turkey on the left and the Gobi desert near Dunhuang in China on the right) 

2. Prototype of field-portable instrument for real-time high-accuracy measurements of greenhouse gases such as N2O, 
CO2, and CH4 

3. Roof-top solar radiometer at the University of Lethbridge, a node of Canada’s aerosol monitoring network 
(AEROCAN), which is a federated component of the world-wide aerosol robotic network (AERONET) operated by the 
NASA Goddard Space Flight Center 

4. Group photo, 21st Meeting of the international Infrared Visible Optical Sensors (IVOS) Subgroup, Working Group on 
Calibration and Validation (WGCV), Committee on Earth Observation satellites (CEOS), hosted by the University of 
Lethbridge, August 2009 

5. Three-channel laser spectrometer for laboratory spectroscopy of molecules of terrestrial and planetary atmospheres  

6. Editors-in-Chief from the International Remote Sensing Publication Forum held at the 30th Canadian Symposium on 
Remote Sensing, University of Lethbridge, June 2009: (left to right) Christopher Ruf, IEEE TGARS; Ellsworth 
LeDrew, IEEE JSTARS; Gilles Foody, IJRS; Nicholas Coops, CJRS; Marvin Bauer, RSE; Russell Congalton, PE&RS; 
Symposium Chair Derek Peddle (far right) 

7. Detection of keystone effect in imaging spectrometer data: results for the Earth Observing-1 Hyperion sensor in terms 
of spatial shift relative to reference spectral band 120 
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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, Faculty of Arts and Science.  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 
• Autonomous systems in support of post-launch satellite sensor calibration 
• 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 spectroscopy 
• 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 

Multi-Disciplinary Major in Remote Sensing 
The University of Lethbridge has put 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.   

Alberta Terrestrial Imaging Corporation 
The UL RSG has a special relationship with the Alberta Terrestrial Imaging Corporation (ATIC), 
which is a partnership between the UL and Iunctus Geomatics Corporation, a Lethbridge-based 
company.  ATIC is a non-profit applied 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. 
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Remote Sensing Group 
Faculty 

Craig Coburn, Department of Geography 
Derek Peddle, Department of Geography 
Adriana Predoi-Cross, Department of Physics and Astronomy 
Karl Staenz, Department of Geography 
Phil Teillet, Department of Physics and Astronomy 

Adjunct Professors 
Department of Physics and Astronomy: 

Brant Billinghurst, Canadian Light Source, Saskatoon, Saskatchewan 
Per Jensen, University of Wuppertal, Wuppertal, Germany 
Dionisio Bermejo, Instituto de Estructura de la Materia, Madrid, Spain 

Department of Geography: 
Ron Hall, Canadian Forest Service, Edmonton, Alberta 
Anne Smith, Agriculture and Agri-Food Canada, Lethbridge, Alberta 

Post-Doctoral Fellows 
Zhijie Wang, Department of Physics and Astronomy 

Research Assistants 
Mark Gibb, Department of Geography 
Aaron Glover, Department of Geography 
Chris Jackson, Department of Geography 
Julia Lindeman, Department of Geography 
Kevin Nakonechny, Department of Geography 
Xiaomeng Ren, Department of Physics and Astronomy 
Shiyong Xu, Department of Geography 

Graduate Students 
Amr Ibrahim, Department of Physics and Astronomy 
Deep Mazumdar, Department of Geography 
Kean O’Shea, Department of Geography 
Chad Povey, Department of Physics and Astronomy 
Dave Rolfson, Department of Geography 
Casey Vandenberg, Department of Geography 

Undergraduate Research Assistants 
Aaron Mullin, Department of Geography 
Reba Murphy, Department of Physics and Astronomy 
Steve Myshak, Department of Geography 
Ryan Selk, Department of Geography 
Brandon Southgate, Department of Geography 
Alice Wismath, Department of Physics and Astronomy 

Administrative Support 
Dana Andrei, Margaret Cooke, and Sheila Matson, University of Lethbridge 

Major R&D Funding Sources 
Alberta Ingenuity New Faculty Award 
Alberta Ingenuity Centre for Water Research 
Canadian Foundation for Innovation Infrastructure Operating 
Natural Sciences and Engineering Research Council of Canada Grants: 

Discovery, Strategic, Research Capacity Development 
University of Lethbridge Faculty of Arts and Science 
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Laboratories 
The Remote Sensing Laboratory on the second floor of the Alberta Water and Environmental Sciences Building 
(AWESB) consolidates various elements of UL remote sensing research.   

The Remote Sensing Calibration Spectrometry Laboratory is a highly specialized yet critical facility unique to 
Canada.  The laboratory carries out spectroradiometric calibration of instrumentation used to support a variety of 
Earth and environmental science studies. 

The Atmospheric Spectroscopy Laboratory on the seventh floor of University Hall undertakes laboratory 
spectroscopy of terrestrial and planetary atmospheric molecules.  The main instrument is a three-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 to measure greenhouse gas concentrations in real time. 

Instrumentation 

This suite of instrumentation is shared in part with ATIC 
• AERONET/AEROCAN node Cimel CE-318 autonomous Sun-tracking photometer 
• Airborne Multispectral Camera System 
• ASD Field Spec spectrometers (3): 3 350-2500, 3 350-2500HR, and Pro 350-2500P 
• ASD mercury argon calibration source assembly ALZSOLO 
• ASD RTS-3ZC Reflectance/Transmittance Integrating Sphere 
• Science mode Cimel CE-318 autonomous Sun-tracking photometer 
• HEMI digital hemispherical photography system 
• LAI-2000 plant canopy analyzer 
• Pulnix AccuPiXEL cameras (6) 
• SVC HR-1024 field spectrometer 
• SWIR imaging spectrometer: Specim VN25E / MCT camera / Specim mirror scanner 
• TRAC (Tracing Radiation and Architecture of Canopies) system 
• Trimble TSCL and ProXRS DGPS receivers 
• VNIR imaging spectrometers (2): Specim V10E / Hamamatsu C8484 / Specim mirror scanner 
• Yankee Environmental Systems SPUV sun photometer 

Field Goniometer System 
The UL Goniometer System version 2 (ULGS-2) apparatus has a unique design that incorporates a number of 
advancements over other goniometers used to support remote sensing.  The ULGS 2 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-2 incorporates a computer-controlled motor-
driven instrument payload that rapidly samples target bidirectional reflectance distribution functions.  
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2009 Bibliography, University of Lethbridge Remote Sensing Group  

Publications in Refereed Journals 
Coburn, C.A., K.E. Van Gaalen, D.R. Peddle and L.B. Flanagan. 2009. Anisotropic Reflectance Effects on the Sensitivity 
of Spectral Indices for Estimating Ecophysiological Parameters using a Portable Goniometer System, Canadian Journal of 
Remote Sensing, in press. 

Eddy P.R., A.M. Smith, B.D. Hill, D.R. Peddle, C.A. Coburn and R.E. Blackshaw. 2009. Weed and Crop Discrimination 
using Hyperspectral Image Data and Reduced Bandsets, Canadian Journal of Remote Sensing, in press. 

Forbes, K., Kienzle, S.W., Coburn, C.A., Byrne, J.M., and Rasmussen, J. 2009. Modeling the impacts of selected GCM 
derived climate scenarios on the future hydrology of a hybrid watershed in the Oldman River watershed, Alberta, Canada, 
Climactic Change, in press. 

Grant, K.M., D.L. Johnson, D.V. Hildebrand and D.R. Peddle. 2009. Quantifying Grassland Biomass Production from 
Southern Alberta Rangeland using SPOT Imagery: Vegetation Indices and Transformations, Canadian Journal of Remote 
Sensing, in press. 

Hopkinson, C., M. Hayashi and D.R. Peddle. 2009. Comparing Alpine Watershed Attributes from Lidar, Photogrammetric, 
and Contour-Based Digital Elevation Models, Hydrological Processes, 23: 451-463. 

Hu, B., Li, Q. and Smith, A.M. 2009. Noise Reduction of Hyperspectral Data Using Singular Spectral Analysis, 
International Journal of Remote Sensing 30: 2277-2296. 

Lees, R.M., R.-J. Murphy, A. Predoi-Cross, G. Moruzzi, L.-H. Xu, D.R.T. Appadoo, B. Billinghurst, R.R.J. Goulding, and 
S. Zhao. 2009. Fourier transform spectroscopy of the CO-stretching band of O-18 methanol, Journal of Molecular 
Spectroscopy, 256: 91-98. 

McDermid, G.J., R.J., Hall, G.A. Sanchez-Azofeifa, S.E., Franklin, G.B. Stenhouse, T. Kobliuk, E.F. LeDrew. 2009. 
Remote sensing and forest inventory for wildlife habitat assessment, Forest Ecology Management, 257 (11): 2262-2269. 
Doi:10.1016/j.foreco.2009.03.005 

Omari, K., H.P. White, and K. Staenz, 2009. Multiple scattering within the FLAIR model using the photon re-collision 
probability, IEEE Transactions on Geoscience and Remote Sensing, 47(8): 2931-2941. 

Peddle, D.R., K.F. Huemmrich, F.G. Hall, J.G. Masek, S.A. Soenen and C.D. Jackson. 2009. Applications of the BIOPHYS 
Algorithm for Physically-Based Vegetation Continuous Fields and Forest Disturbance. IEEE Journal of Selected Topics in 
Applied Earth Observations and Remote Sensing (IEEE J-STARS), in press.  

Peddle, D.R., S. Boon, A.P. Glover and F.G. Hall. 2009. Forest Structure without Ground Data: Adaptive Full-Blind 
Multiple Forward-Mode Canopy Reflectance Model Inversion in a Mountain Pine Beetle Damaged Forest. International 
Journal of Remote Sensing, in press. 

Povey, C., and A. Predoi-Cross. 2009. Computations of temperature dependences for line shape parameters in the 30012 ← 
00001 and 30013 ← 00001 bands of pure CO2, Journal of Molecular Spectroscopy, 257: 187-199. 

Predoi-Cross, A., A.R.W. McKellar, D.C. Benner, V. Malathy Devi, R.R. Gamache, C.E. Miller, R.A. Toth, and L.R. 
Brown. 2009. Temperature dependences for air-broadened Lorentz half width and pressure-shift coefficients in the 
30013←00001 and 30012←00001 bands of CO2 near 1600 nm, Canadian Journal of Physics, 87:  517-535. 

Predoi-Cross, A., F. Rohart, J.-P. Bouanich, and D.R. Hurtmans. 2009. Xe-broadened CO line shapes in the fundamental 
band at 349 K, Canadian Journal of Physics, 87:  485-498. 

Rothman, L.S., I.E. Gordon, A. Barbe, D. Chris Benner, P.F. Bernath, M. Birk, V. Boudon, L.R. Brown, A. Campargue, J.-
P. Champion, K. Chance, L.H. Coudert, V. Dana, V.M. Devi, S. Fally, J.-M. Flaud, R.R. Gamache, A. Goldman, D. 
Jacquemart, I. Kleiner, N. Lacome, W.J. Lafferty, J.-Y. Mandin, S.T. Massie, S. Mikhailenko, C.E. Miller, N. Moazzen-
Ahmadi, O.V. Naumenko, A. Nikitin, J. Orphal, A. Predoi-Cross, V. Perevalov, A. Perrin, C.P. Rinsland, M. Rotger, M. 
Šimečková, M.A.H. Smith, K. Sung, S. Tashkun, J. Tennyson, R.A. Toth, A.C. Vandaele, and J. Vander Auwera. 2009. 
The HITRAN 2008 Molecular Spectroscopic Database, Journal of Quantitative Spectroscopy and Radiative Transfer, 110: 
533-572. 
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Skakun, R.S., and R.J. Hall. 2009. SEGSAMP: A pixel window sampling procedure using image segmentation for 
improved estimation of forest stand structure attributes, IEEE Journal of Selected Topics in Applied Remote Sensing, 2(2): 
96-103.  

Smith, M.A.H., D. Chris Benner, A. Predoi-Cross, V. Malathy Devi, 2009, Multispectrum Analysis of 12CH4 in the ν4 band: 
I. Air-broadened half widths, pressure-induced shifts, temperature dependences and line mixing, Journal of Quantitative 
Spectroscopy and Radiative Transfer, 110: 639-653. 

Soenen, S.A., D.R. Peddle, C.A. Coburn, R.J. Hall, and F.G. Hall. 2009. Canopy Reflectance Model Inversion in Multiple 
Forward Mode: Forest Structural Information Retrieval from Solution Set Distributions, Photogrammetric Engineering and 
Remote Sensing, 75(4): 361–374. 

Soenen, S.A., D.R. Peddle, R.J. Hall, C.A. Coburn, and F.G. Hall. 2009. Estimating Aboveground Forest Biomass from 
Canopy Reflectance Model Inversion in Mountainous Terrain, Remote Sensing of Environment, in press. 

Teillet, P.M. 2009. Sensor Webs: A Geostrategic Technology for Integrated Earth Sensing, IEEE Journal of Selected 
Topics in Earth Observations and Remote Sensing, in press. 

Xu, S.Y. and D.R. Peddle. 2009. Local and Global Spatial Interpolation of Rocky Mountain Snow Accumulation using 
Digital Terrain Modeling and Topoclimatic Indices with Sparse Data, Canadian Journal of Remote Sensing, in press. 

Conference Proceedings Publications 
Arsenault, E.J., R.J. Hall, E.H. (Ted) Hogg, M. Michaelian, and M. Filiatrault. 2009. Using a canopy reflectance model for 
the detection of aspen dieback from multitemporal Landsat Thematic Mapper data, Proceedings of the 30th Canadian 
Symposium on Remote Sensing, Lethbridge, Alberta, Paper #515, 6 pages, in press. 

Chen, S., Chen, X., Leung, H., and Smith, A. 2009. Image registration of optical and SAR images using control point and 
area-based matching. Proceedings of the 30th Canadian Symposium on Remote Sensing, Lethbridge Alberta, Paper #508, 9 
pages, in press.  

Coburn, C. A. and Noble, S.D. 2009.  High-Performance Field and Laboratory Goniometer for Measuring Hyperspectral 
Bi-directional Reflectance Characteristics of Various Agricultural Canopies. Proceedings of the 30th Canadian Remote 
Sensing Symposium. Lethbridge, Alberta, Paper #581, 10 pages, in press. 

Coburn, C.A. and D.R. Peddle (Editors). 2009. Proceedings of the 30th Canadian Symposium on Remote Sensing, 
Lethbridge, Alberta, Canadian Remote Sensing Society, 1291 pages, in press. 

Coburn, C.A., E. Van Gaalen, D.R. Peddle and L.B. Flanagan. 2009. Anisotropic Reflectance Effects on the Sensitivity of 
Spectral Indicies for Estimating Ecophysiological Parameters. Proceedings of the 30th Canadian Symposium on Remote 
Sensing, Lethbridge, Alberta, Paper #613, 9 pages, in press. 

Eddy, P.R., A.M. Smith, B.D. Hill, D.R. Peddle, C.A. Coburn and R.E. Blackshaw. 2009. Neural Network Classification of 
Hyperspectral Image Data for Improved Site-Specific Herbicide Management. Proceedings of the 30th Canadian 
Symposium on Remote Sensing, Lethbridge, Alberta, Paper #601, 10 pages, in press. 

Grant, K.M., D.L. Johnson, D.V. Hildebrand and D.R. Peddle. 2009. Quantifying Biomass Production on Rangeland in 
Southern Alberta using SPOT Satellite Imagery. Proceedings of the 30th Canadian Symposium on Remote Sensing, 
Lethbridge, Alberta, Paper #580, 10 pages, in press. 

Hall, F.G., D.R. Peddle and K.F. Huemmrich. 2009. BIOPHYS: A Physically-Based Continuous Fields Algorithm for 
Ecosystem, Climate and Carbon Models. Proceedings of the 30th Canadian Symposium on Remote Sensing, Lethbridge, 
Alberta, Paper #608, 11 pages, in press. 

Hall, R.J., M. Filiatrault, A. Deschamps, and E. Arsenault. 2009. Mapping eastern spruce budworm cumulative defoliation 
severity from Landsat and SPOT, Proceedings of the 30th Canadian Symposium on Remote Sensing, Lethbridge, Alberta, 
Paper #658, 5 pages, in press. 

Ibrahim, A., Predoi-Cross, A., and Teillet, P.M. 2009. Techniques for Handling and Removal of Spectral Channels in 
Fourier Transform Synchrotron Based Spectra, Proceedings of the 5th International Workshop on Infrared Microscopy and 
Spectroscopy (WIRMS) with Accelerator Based Sources, Banff, Alberta, American Institute of Physics, 1214: 97-99. 
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Larson, G.L., Smith, A.M., Hill, B.D., and Hulstein, T. 2009. Agricultural land use classification accuracy: Comparing 
maximum likelihood classification to neural net tree models using single and multi-date SPOT imagery. Proceedings of the 
30th Canadian Symposium on Remote Sensing, Lethbridge Alberta, Paper #591, 3 pages, in press.  

Liu, J., Pattey, E., Shang, J., Admiral, S., Jégo, G., McNairn, H., Smith, A., Hu, B., Zhang, F., and Freemantle, J. 2009. 
Quantifying crop biomass accumulation using multi-temporal optical remote sensing observations. Proceedings of the 30th 
Canadian Symposium on Remote Sensing, Lethbridge Alberta, Paper #593, 10 pages, in press. 

Moruzzi, G., Predoi-Cross, A., Murphy R.J., and Lees, R. M. 2009. High resolution study of the 120-350 cm-1 range of 
CH3

17OH using synchrotron based spectra. Proceedings of the 5th International Workshop on Infrared Microscopy and 
Spectroscopy (WIRMS) with Accelerator Based Sources, Banff, Alberta, American Institute of Physics, 1214: 91-93. 

Mullin, A., and Coburn, C.A. 2009. Hyperspectral Discrimination of Cottonwood Clones in Southern Alberta. Proceedings 
of the 30th Canadian Remote Sensing Symposium, Lethbridge Alberta, Paper #603, 5 pages, in press. 

Myshak, S., C.A., Coburn, P.M. Teillet, and A.M. Smith. 2009. Using Bi-Directional Reflectance to Identify and 
Differentiate Crop Types Using the University of Lethbridge Lightweight Field Goniometer 2 (ULGS2), Proceedings of the 
30th Canadian Symposium on Remote Sensing, Lethbridge, Alberta, Paper #601, 12 pages, in press. 

Peddle, D.R. and F.G. Hall. 2009. Physically-based Canopy Reflectance Model Inversion of Vegetation Biophysical-
Structural Information from Terra-MODIS Imagery in Boreal and Mountainous Terrain for Ecosystem, Climate and Carbon 
Models using the BIOPHYS-MFM Algorithm. Proceedings of the 2009 American Geophysical Union Fall Meeting, San 
Francisco, California, 2 pages, in press. 

Peddle, D.R., S. Boon, A.P. Glover and F.G. Hall. 2009. Adaptive Full-Blind Multiple Forward-Mode Canopy Reflectance 
Model Inversion of Forest Structure in Mountain Pine Beetle Damaged Stands, Central British Columbia. Proceedings of 
the 30th Canadian Symposium on Remote Sensing, Lethbridge, Alberta, Paper #610, 4 pages, in press. 

Pracna, P., A. Ceausu-Velcescu, A. Predoi-Cross, and B. Billinghurst, Spectroscopic  studies  of  deuterated  fluoroform  in  
the context  of  atmospheric  greenhouse  gas  monitoring, Proceedings of the 30th Canadian Symposium on Remote 
Sensing, Lethbridge, Alberta, Paper #534, 7 pages, in press. 

Predoi-Cross A., A. Ibrahim, A. Wismath, V. M. Devi, D.C. Benner, B. Billinghurst, and P.M. Teillet. 2009. Spectroscopic 
Study of the 11102-10002 Band of Pure Carbon Dioxide for Atmospheric Remote Sensing. Proceedings of the 30th 
Canadian Symposium on Remote Sensing, Alberta, Paper #535, 8 pages, in press. 

Predoi-Cross, A., C. Povey, A.R.W. McKellar, W. Liu, R. Murphy, and D. Hurtmans. 2009. Lineshape study of carbon 
dioxide transitions for tropospheric remote sensing applications, Proceedings of the 30th Canadian Symposium on Remote 
Sensing, Lethbridge, Alberta, Paper #536, 4 pages, in press. 

Predoi-Cross, A., Ibrahim, A., Wismath, A, Teillet, P.M., Devi, V.M., Benner, D.C., and Billinghurst, B. 2009. Carbon 
Dioxide Line Shapes for Atmospheric Remote Sensing, Proceedings of the 5th International Workshop on Infrared 
Microscopy and Spectroscopy (WIRMS) with Accelerator Based Sources, Banff, Alberta, American Institute of Physics, 
1214: 100-102. 

Rochdi, N., Eddy, P., Zhang, J., Staenz, K., Fent, L., Adams, B., and Smith, A. 2009. Monitoring rangeland 
community/health using multispectral and hyperspectral data. Proceedings of the 30th Canadian Symposium on Remote 
Sensing, Lethbridge, Alberta, Paper #568, 9 pages, in press.  

Rolfson, D.L., K. Staenz, C. Coburn, P.M. Teillet, A.M. Smith, and J. Zhang, 2009, Spectral Separability of Rangeland 
Plant Species, Proceedings of the 30th Canadian Symposium on Remote Sensing, Lethbridge, Alberta, Paper #565, 8 pages, 
in press. 

Smith, A. M., G.L. Larson, C. Kloppenburg, B.D. Hill, and P.M. Teillet. 2009. Mapping native grassland change using 
single date multispectral satellite imagery, Proceedings of the 30th Canadian Symposium on Remote Sensing, Lethbridge, 
Alberta, Paper #564, 6 pages, in press. 

Smith, M.A.H., V.M. Devi, D.C. Benner, and A. Predoi-Cross. 2009. Spectroscopy of methane at 7.6 microns, Proceedings 
of the 30th Canadian Symposium on Remote Sensing, Lethbridge, Alberta, Paper #537, 5 pages, in press. 

Staenz, K. 2009. Terrestrial imaging spectroscopy – some future perspectives, Proceedings of the 6th EARSeL SIG Imaging 
Spectroscopy Workshop, Tel Aviv, Israel, 12 pages (CD-ROM). 
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Teillet, P.M., and N.J. Fox. 2009. Concatenation of Terrestrial Reference Standard Sites for Systematic Post-Launch 
Calibration Monitoring of Multiple Space-Based Imaging Sensors, Proceedings of SPIE Conference 7474 on Sensors, 
Systems, and Next-Generation Satellites XIII, Edited by R. Meynart, S.P. Neeck, and H. Shimoda, Berlin, Germany, SPIE 
Volume 7474, 5 pages, in press. 

Teillet, P.M., X. Ren, and A.M. Smith. 2009. Post-Launch Monitoring of Satellite Sensor Calibration Using Rangeland 
Terrain as a Reference Site, Proceedings of the 30th Canadian Symposium on Remote Sensing, Lethbridge, Alberta, Paper 
#482, 10 pages, in press. 

Teillet, P.M., X. Ren, R. Seyed-Mahmoud, C. Coburn, A.M. Smith, and S. Noble. 2009. Image-Based Measurements of 
Vegetation BRDF Characteristics, Proceedings of the 30th Canadian Symposium on Remote Sensing, Lethbridge, Alberta, 
Paper #483, 9 pages, in press. 

Xu, S.Y. and D.R. Peddle. 2009. Image and Terrain-based Estimation of Snow Distribution in the Canadian Rocky 
Mountains: A Comparison of Spatial Interpolation Methods. In:  Proceedings of the 30th Canadian Symposium on Remote 
Sensing, Lethbridge, Alberta, Paper #614, 10 pages, in press. 

Zhang, F.K, Hu, B., Wang, J., and Smith, A. 2009. Improving the canopy model inversion using a weighting function.  
Proceedings of the 30th Canadian Symposium on Remote Sensing, Lethbridge Alberta, Paper #549, 12 pages, in press.  

Zhang, J., K. Staenz, N. Rochdi, P.M. Teillet, X. Ren, D. Lowe, and P. Eddy. 2009. Automatic Surface Reflectance 
Retrieval from SPOT Data Using MODTRAN-Based Look-Up Tables, Proceedings of the 30th Canadian Symposium on 
Remote Sensing, Lethbridge, Alberta, 9 pages, in press. 

External Reports 
Eddy, P., J. Zhang, T. Molnar, D. Giroux, B. Southgate, and K. Staenz. 2009. Classification of Lentic Wetlands in the South 
Saskatchewan and Red Deer Land Use Framework Regions Using SPOT Image Data, Final Report – Alberta Sustainable 
Resource Development (ASRD) Agreement No. 09RIM078, ATIC, Lethbridge, Alberta, 13 pages. 

Hall, R.J., R.S. Skakun, E.J. Arsenault, M. Gartrell, B. Simpson, and M. Filiatrault. 2009. Multi-sensor remote sensing data 
for forest inventory: extending the value of satellite land cover maps, Canadian Forest Service, Natural Resources Canada, 
Project Progress Report to Government of Northwest Territories, 128 pages. 

Pattey, E., McNairn, H., Shang, J., Liu, .J, Jiao, X., Champagne, C., Jégo, G., Pacheco, A., Bourgeois, G., Smith, A., 
Desjardins, R., Smith, W., Grant, B., White, P., Leblanc, G., Srinivasan, R., Alavi, S., Marcotte, D., Freemantle, J., Grey, 
L., and Xu, B. 2009. Adapting Cropping Systems to Climate Variations (R&D Phase): Deriving Above-Ground Crop 
Biomass From Hyperspectral Reflectance And Radar. Annual Report to the Canadian Space Agency Government Related 
Initiatives Program (GRIP), 81 pages. 

Predoi-Cross A., and D. Tokaryk. 2009. Foreword, Canadian Journal of Physics, 87: iii. 

Predoi-Cross, A., Ibrahim, A., and Billinghurst, B. 2009. Spectroscopic studies of atmospheric constituents enabled by 
synchrotron techniques, Canadian Light Source, 2008 Activity Report, pp. 88-89.  

Rochdi, N., P. Eddy, and K. Staenz. 2009. Evaluation of DiMAC2 and LiDAR Data for Mapping Rangeland Components, 
Final Report – Alberta Sustainable Resource Development (ASRD) Agreement No. 09RIM030, ATIC, Lethbridge, Alberta, 
19 pages. 

Rochdi, N., J. Zhang, K. Staenz, and P.M. Teillet. 2009. Radiometric Topographic and BRDF Correction, PRECARN 
Project Report, ATIC, Lethbridge, Alberta, 3 pages. 

Smith, A.M. 2009. Developing Earth Observation Tools to Measure the Current and Future Spatial Extent and 
Productivity in Grasslands of Western Canada, Annual Report to the Canadian Space Agency Government Related 
Initiatives Program (GRIP), 18 pages. 

Smith, A.M. 2009. Mapping rangeland and rangeland change using remote sensing, Final Report to Alberta Conservation 
Association, 30 pages. 

Teillet, P.M. (Editor). 2009. 2008 Annual R&D Report, Remote Sensing Group, University of Lethbridge, 10 pages. 

Zhang, J., D. Lowe, K. Staenz, and P.M. Teillet. 2009. Haze Detection and Removal of Atmospheric Effects, PRECARN 
Project Report, ATIC, Lethbridge, Alberta, 28 pages. 
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Zhang, J., D. Lowe, and K. Staenz. 2009. Cloud and Cloud Shadow Identification, PRECARN Project Report, ATIC, 
Lethbridge, Alberta, 15 pages. 

Zhang, J., D. Lowe, and K. Staenz. 2009. True Colour Synthesis, PRECARN Project Report, ATIC, Lethbridge, Alberta, 13 
pages. 
 

2009 Professional Activities, University of Lethbridge Remote Sensing Group  

Conferences, Workshops and Specialist Meetings 
• 1st Global Observation for Forest and Land Cover Dynamics (GOFC/GOLD) Biomass Working Group Meeting, 

Missoula, Minnesota 
• 3rd  International Spaceborne Imaging Spectroscopy (ISIS) Working Group Meeting, Tel Aviv, Israel 
• 4th  Meeting of the EnMAP Scientific Advisory Group, Geo-research Centre Potsdam, Potsdam, Germany  
• 4th Canada-America-Mexico Graduate Student Physics Conference, Acapulco, Mexico 
• 5th International Workshop on Infrared Microscopy and Spectroscopy with Accelerator Based Sources, Banff, Canada 
• 5th Meeting of the EnMAP Scientific Advisory Group, Geo-research Centre Potsdam, Potsdam, Germany  
• 6th EARSeL SIG Imaging Spectroscopy Workshop, Tel Aviv, Israel 
• 11th Annual Scientific Conference, Geomatics for Informed Decisions (GEOIDE) Network, Vancouver, British 

Columbia 
• 13th Annual Integrated Forest Pest Management Forum, Edmonton, Alberta 
• 21st Colloquium on High-Resolution Molecular Spectroscopy, Castellamare di Stabia, Italy 
• 21st Meeting of the Infrared Visible Optical Sensors (IVOS) Subgroup, Working Group on Calibration and Validation 

(WGCV), Committee on Earth Observation satellites (CEOS), Lethbridge, Alberta 
• 30th Canadian Symposium on Remote Sensing, Lethbridge, Alberta 
• 2009 Forest Pest Management Forum, Ottawa, Ontario 
• 2009 HYSPIRI Science Workshop, NASA Jet Propulsion Laboratory (JPL), Pasadena, California, USA   
• Agriculture and Agri-Food Canada Seminar Series, Lethbridge Research Centre, Lethbridge, Alberta 
• American Geophysical Union (AGU) Fall Meeting, San Francisco, California, USA 
• Canadian Light Source, Annual Users Meeting, Saskatoon, Saskatchewan   
• Conference on Extending Forest Inventory and Monitoring over Space and Time, International Union of Forest 

Research Organizations (IUFRO) Division 4 on Forest Assessment, Modelling and Management, Quebec City, Quebec 
• Inter-American Institute for Global Change Research International Summer School on Wireless Sensor Networks 

Workshop, University of Alberta, Edmonton, Alberta 
• International GEO Workshop on Synthetic Aperture Radar (SAR) to Support Agricultural Monitoring Workshop, 

Kananaskis, Alberta 
• Potato Growers of Alberta Annual General Meeting, Kananaskis, Alberta 
• Saskatoon Synchrotron Summer School, Canadian Light Source, Saskatoon, Canada 
• Southern Alberta Conservation Association Conference, Lethbridge, Alberta 
• SPIE Conference on Sensors, Systems, and Next-Generation Satellites XIII, Berlin, Germany 
• Women's Ways into Science: Lessons Learned and New Challenges for Gender Equality, Final Conference of the 

Practising Gender Equality in Science (PRAGES) Project, Rome, Italy 

Service Activities and Memberships 
• Alberta Geomatics Association 
• American Society of Agronomy 
• American Society of Photogrammetry and Remote Sensing 
• Canadian Association of Geographers 
• Canadian Association of Physicists 
• Canadian Institute of Forestry 
• Canadian Remote Sensing Society 
• Canadian Society of Agronomy 
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• Co-chair, IEEE International  Spaceborne Imaging Spectroscopy (ISIS) Working Group 
• College of Alberta Professional Foresters 
• Editor, Proceedings of the 5th International Workshop on Infrared Microscopy and Spectroscopy with Accelerator 

Based Sources, American Institute of Physics 
• Editors, Proceedings of the 30th Canadian Symposium on Remote Sensing., Canadian Remote Sensing Society 
• 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 
• Executive, Organizing and Technical Program Committees, 30th Canadian Symposium on Remote Sensing, Lethbridge, 

Alberta 
• General Conference Chair, 30th Canadian Symposium on Remote Sensing, Lethbridge, Alberta 
• Guest Editors, Special Issue: 30th Canadian Symposium on Remote Sensing, Canadian Journal of Remote Sensing 
• IEEE Geoscience and Remote Sensing Society 
• Organizing and Technical Program Committees, International GEO Workshop on Synthetic Aperture Radar (SAR) to 

Support Agricultural Monitoring Workshop, Kananaskis, Alberta 
• Organizing Committee, 5th International Workshop on Infrared Microscopy and Spectroscopy with Accelerator Based 

Sources, Banff, Alberta 
• President and Past-President, Canadian Remote Sensing Society 
• Research Management Committee (RMC), Geomatics for Informed Decisions (GEOIDE) Centre of Excellence, 

Canadian Networks of Centres of Excellence (NCE) 
• Secretary-Treasurer and Vice-President, Canadian Remote Sensing Society 
• Society of Range Management 
• Subgroup on Infrared-Visible Optical Sensors (IVOS), Committee on Earth Observation Satellites (CEOS) Working 

Group on Calibration and Validation 
• Technical Program Committee, 2009 Congress of the Canadian Association of Physicists (CAP), Moncton, New 

Brunswick 
• Technical Program Committee, 30th Canadian Symposium on Remote Sensing, Lethbridge, Alberta 
• Technical Program Committee, SPIE Conference on Sensors, Systems, and Next-Generation Satellites XIII, Berlin, 

Germany 
• Technical Program Committee, IEEE International Geoscience and Remote Sensing Symposium 2010, Cape Town, 

South Africa 
• Technical Review Committee, Belgian Platform on Earth Observation, Space Research and Applications Division, 

Belgian Federal Science Policy Office, Brussels, Belgium 

Courses Taught 
• Department of Geography, University of Lethbridge 

♦ Advanced Computer Mapping, Geography 4700 
♦ Advanced Remote Sensing, Geography 4725/5725 
♦ Geographic Information Systems, Geography 3740 
♦ Independent Study: New Vegetation Indices. Geography 3990 
♦ Introduction to Geography, Geography 1010 
♦ Introduction to Remote Sensing, Geography 3720 
♦ Seminar in Remote Sensing, Geography 4753/5753 

• Department of Physics and Astronomy, University of Lethbridge 
♦ Introduction to Physics II (Electricity and Magnetism), Physics 2000 
♦ Physics of Remote Sensing, Physics 4650/5650 
♦ Quantitative Spectroscopy for Atmospheric Remote Sensing, Physics 5850 
♦ Quantum Mechanics I, Physics 2150 
♦ Waves, Optics and Sound, Physics 2130 
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