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   Alan Norquay
   Goal
   ====
   The purpose of this project is to investigate the use of remote
   sensing technology to identify forest stands containing arboreal
   lichen, namely Alectoria spp and Bryoria spp. As this lichen forms an
   important component of the diet of mountain caribou, finding locations
   of particular interest to caribou would aid in forest management
   practices.
   To date it has generally been accepted that the lichen grows only on
   trees of a particular age. However, recent hypotheses have shown this
   is often erroneous, and they are often found on younger than expected
   stands, and many times not present on older stands.
   Methods
   =======
   Field Data
   In order to identify stands containing quantities of lichen using
   remotely sensed data, the first step was to collect ground data. In
   September 1999, ninety plots were established in thirty separate
   sites. From each plot age, stems per hectare, lichen quantity, leading
   and secondary species, height, and age were collected. To account for
   the variability expected within each site, plot results were averaged
   to represent each site.
   Remote Sensing Data
   There are many options now available for use in remote sensing
   analysis. Some sensors measure electromagnetic reflectance across the
   visible and near infrared wavelengths (e.g. SPOT, LANDSAT, IKONOS),
   while others measure reflectance from generated pulses of energy
   (RADARSAT). In order to select the option most suited for a particular
   application, it is necessary to know the characteristics of what you
   are trying to measure and the limitations of the sensors available.
   Cost is also a factor. For example, one scene (~170 km x 170 km) of
   LANDSAT 7 data costs ~$700, and provides 30 meter resolution (15 meter
   in panchromatic mode), whereas a scene from IKONOS covering the same
   area that provides ~ 1 meter resolution would cost well over 1 million
   dollars.
   Sensor choice ideally is made by selecting one that will have a
   spatial resolution smaller than your target, and a radiometric
   resolution that allows the subject to stand out from the background. A
   literature search to determine the reflectance curve of arboreal
   lichen found no results; attempts were then made to locate a
   spectroradiometer to calculate these values. Unfortunately, cost was
   prohibitive (~$20,000 to purchase, $1,400 week rental, US funds), and
   the decision was made to rely on separating unique values from ground
   data. Furthermore, since the physical size of a clump of lichen is
   small (~10 cm), the best option would have been using a Compact
   Airborne Spectral Imager (CASI). This device is mounted on an aircraft
   and thus altitude can be adjusted to provide the desired spatial
   resolution. Its 288 bands have a spatial resolution of 3nm and could
   feasibly provide the ability to isolate lichen characteristics from
   the background trees, and also offer the ability to “look” sideways,
   under the trees. If this method were pursued it would have been best
   to collect the data when the reflectance from the trees is lowest (in
   the fall, after a dry period) as lichen activity remains relatively
   constant throughout the year (providing moisture / drying needs are
   met). However, the cost for a sample flight alone was in excess of
   $50,000 and this option was removed.
   Radarsat
   Early in the investigation Radarsat imagery appeared promising. In
   areas of older stands many pixels appear yellow; with one noted
   ecologist suggesting the only unique characteristic in those areas was
   probably arboreal lichen. It was hypothesized that the only mechanism
   that could cause lichen to impact radar would be dielectric (dc)
   constant. After attempts to determine the dielectric constant of
   lichen proved to be more challenging than determining spectral
   reflectance, and it would have no bearing on measuring quantities even
   if it did have an impact, Radarsat images were rejected.
   LANDSAT 7
   In the final analysis, LANDSAT 7 was selected. It offers seven bands
   in the visible, near infrared (NIR), shortwave (SWIR) and longwave
   (LWIR) infrared, plus one in panchromatic. It has a spatial resolution
   of 30 meters for the visible, NIR, and SWIR, 15 meters in
   panchromatic, and 60 in LWIR band. Furthermore, in an effort to reduce
   cost and increase users of the data, price has been reduced
   dramatically. For example, a LANDSAT 5 scene still costs ~$4,500;
   LSAT7 ~$700. And there are no copyright restrictions on the images.
   While spatial resolution has improved to 30 meters, it is still orders
   of magnitude greater than a clump of lichen. Therefore the focus has
   had to shift to finding unique reflectance values that result from
   stand characteristics that lead to different amounts of lichen, rather
   than the presence, or absence, of lichen itself.
   A LSAT 7 scene collected on August 22 1999 was purchased as it
   contains    Processing
   In order to correlate ground data to imagery the image must be
   georeferenced. In order to make the data manageable, the main image
   was clipped in four separate sections that included the ground sites.
   These were then referenced to TRIM coverages.
   Supervised Classification
   It is possible to run a process called supervised classifications to
   automatically have some features stand out. It is conducted by
   locating unique items, such as: a new clearcut, a cutblock that is 10
   years old, and lakes, then “training” the computer to look for pixels
   with similar spectral signatures. When the process is run a series of
   statistical measurements using Principal Components Analysis can be
   carried out. These procedures seek out the strength of the reflectance
   of each band (called the digital number, or DN) in each pixel, and
   compare the combination of these bands. Then, based on the methods
   selected at the beginning of the process, the mean is calculated for
   the pixel and it is assigned to one of the classes designated in the
   training stage.
   Supervised classification attempts have so far not provided the
   ability to isolate stands of trees containing lichen.
   Spectral Unmixing
   The final hope of locating lichen using LSAT 7 imagery is with a
   process called spectral unmixing. This is a complex, time-consuming
   process where “pure” pixels are located and used as training areas
   (called endmembers). When the process is run, the fraction of each
   endmember present in each pixel is calculated. The number of
   endmembers is limited to eight, and therefore areas of no interest
   must be masked out (lakes, towns) to avoid influencing the process.
   This process is now being carried out and is expected to be completed
   by mid – late February 2000.


               


			  
			  
            

          

		  
		 
		  
		  
		  

		    
		  
			  	ASTEBURU SORTZAILE GAZTEA FRAME1 ENCUENTRO DE JÓVENES CREATIVOS DE
	FINAL REPORT LESSONS AND EXPERIENCES OF THE COPING WITH
	RECOMMENDATION FOR SPACE DATA SYSTEM STANDARDS SPACECRAFT ONBOARD INTERFACE
	KARTA USŁUG URZĄD MIEJSKI W PRUDNIKU 48200 PRUDNIK UL
	SERVICE USER INFORMATION SHEET TITLE OF PROJECT THE EFFECTIVENESS
	EL DUEÑO DE LA LUNA ENLACE AL VÍDEO HTTPSWWWYOUTUBECOMWATCH?V6JDYJX9BKKC
	MASSVÄRDERINGSSYSTEM & HEDONISKA PRISER EN UTVÄRDERING AV KONSTRUKTION OCH
	RESOLUCION POR LA DIRECCIÓN GENERAL DE LOS REGISTROS Y
	COVENTRY CITY COUNCIL POLICY FOR THE MANAGEMENT OF VISITS
	VALENCIA EN EL CENTRO DE LA COSTA ESTE DEL
	COMPARATIVE PERFORMANCE MEASUREMENT EFFORTS UPDATED FOR THE AASHTO STANDING
	GODINA 2011 BROJ 18 OD 30 STUDENOGA 2011 ODLUKA
	COMMITTEE OF POSTGRADUATE DENTAL DEANS & DIRECTORS UK COPDEND
	TURBOSTROJE 2019 SOUČASNÉ TRENDY PŘI NÁVRHU VÝPOČTU A ZKOUŠENÍ
	COMMERCIAL INVOICE  DATE OF EXPORTATION   
	UHST 5 044 BJELOVAR 20 VELJAČE 2004GODINE Z A
	S ZENTGOTTHÁRD VÁROS JEGYZŐJE MINT ELSŐFOKÚ ADÓHATÓSÁG 9970 SZENTGOTTHÁRD
	SOL·LICITUD DE REVOCACIÓ DE CERTIFICAT DIGITAL SOL·LICITO QUE ES
	REGULATION XIV  STUDENT APPEALS AGAINST PROGRAMME BOARD OR
	STATE OF HAWAII  COMMISSION ON WATER RESOURCE MANAGEMENT
	10 (10 ) BILAGA 23 AVPRICKNINGSLISTA FÖR PROSPEKT ANPASSADE
	RAIFFEISENKASSE SALURN GENOSSENSCHAFT MIT SITZ IN SALURN STEUERNUMMER 00147330211
	QUESTIONNAIRE ON EXISTING AND POTENTIAL ASSISTANCE IN TOBACCO CONTROL
	Congrès Académique du Snes Aixmarseille 21 et 22 Mars
	BREZNICA 3 4274 ŽIROVNICA TEL 04 5809100 FAX 04
	STRAIPSNIO PAVADINIMAS [TIMES NEW ROMAN 16 BOLD CENTRINĖ LYGIUOTĖ
	GUIDELINES AND TEMPLATE FOR THE PEER REVIEW OF THE
	KLASA 36302130104 URBROJ 213710138 OD 10 SVIBNJA 2013 NA
	VISUAL ARTIST RESOURCE HANDOUT PROVIDED BY MCLEAN EMENEGGER MCLEAN
	WTMIN(01)4ADD1 PAGE 3 WORLD TRADE ORGANIZATION ORGANISATION MONDIALE DU



			  

		  
			  	– FORM RESF15 POSTGRADUATE RESEARCH DEGREES STUDENT PROGRESS FORM
	THE PATRIOT GUARD PROCEDURES THE PURPOSE OF THE PATRIOT
	NGAO SYSTEM DESIGN MANUAL KECK ADAPTIVE OPTICS NOTE 511
	ESTIMATE FORM FOR UNDERWATER TURBINES  ORGANIZATION NAME TITLE
	IN THE INTEREST OF CASE NUMBER 12TH JUDICIAL DISTRICT
	VADEMECUM PER I CONFESSORI SU ALCUNI TEMI DI MORALE
	 0  DÉCIMO SÉPTIMA REUNIÓN EXTRAORDINARIA DEL CONSEJO
	CONMEMORACIÓN DEL CCII ANIVERSARIO DE LA INDEPENDENCIA DE MÉXICO
	الجمهورية الجزائرية الديمقراطية الشعبية الجمهورية الجزائرية الديمقراطية الشعبية RÉPUBLIQUE
	DÉCLARATION COMMUNE DUBROVNIK LE 27 FÉVRIER 2010 LES ARTS
	32 CONDUCTIVITY OF SOLUTIONS AND MOLTEN SALTS DESCRIPTION A
	TEXTO ORIGINAL LEY PUBLICADA EN EL PERI�DICO OFICIAL EL VIENES 4 DE ENERO DE 1991
	27 JUN 2005 LA VOTACIÓN SOBRE LA LEGISLACIÓN DEL
	ACCELEGRANTS BUDGET GUIDANCE ACCESSING THE BUDGET THE BUDGET PAGE
	LA BARBA SEGÚN LA OPINIÓN DE LOS SABIOS ANCESTROS
	SD007 – UCT RECEIPT REQUISITION (RESEARCH)  DDMMYYYY INSTRUCTIONS
	EQUAL – SEGUNDA CONVOCATORIA FORMULARIO DE MEMORIA DE ACCIÓN
	НАУЧНИ ТРУДОВЕ НА РУСЕНСКИЯ УНИВЕРСИТЕТ  2008 ТОМ 47
	FORMAT FOR THE PRESENTATION OF THE RESULT OF DELIBERATE
	ISCPPR1W16 DETECTOR PIR SERIE PROFESSIONAL ESPECIFICACIONES TECNICAS SECCIÓN 281600



			  
        

		 
      

	  
    

          

    
    
      
     
      
      
      
      
        
          
            
              
                Todos los derechos reservados @ 2021 - FusionPDF

              
              
                
                 
                
                
                
                
                
                
              

            

          

        

      

      

    
      

    
    
      
    

    
          
    
    
    
    
    
    
    
    
    
    



  