<?xml version="1.0" encoding="ISO-8859-1"?>
<metadata>
<idinfo>
<citation>
<citeinfo>
<origin>Watershed Sciences, Inc.</origin>
<pubdate>2010</pubdate>
<title>LAS</title>
<geoform>vector digital data</geoform>
<onlink>\\WINXP\G$\VECTORS\SBET\SBET_20100930_192934.shp</onlink>
</citeinfo>
</citation>
<descript>
<abstract>TASK NAME: Sandy River ARRA LiDAR - USGS CONTRACT: G10PC00057 TASK ORDER NUMBER: G10PD00843 CONTRACTOR: Woolpert Inc. 
LiDAR data is a remotely sensed high resolution elevation data collected by an airborne platform. The LiDAR sensor uses a combination of laser range finding, GPS positioning, and inertial measurment technologies. The LiDAR systems collect data point clouds that are used to produce highly detailed Digital Elevation Models (DEMs) of the earth's terrain, man-made structures, and vegetation. This task order requires the LiDAR data to be collected at a nominal pulse spacing (NPS) of 0.35 meters (8 Pulses Per Square Meter {ppsm}). The final products include first, last, and at least one intermediate return LAS, a bare earth model, and intensity data in separate files.).</abstract>
<purpose>The task order consists of LiDAR data acquisition, processing, and production of derivative products of approximately 25.3 square miles of river corridor along the Sandy River in Oregon. This task order requires the LiDAR data to be collected at a nominal pulse spacing (NPS) of 0.35 meters (8 Pulses Per Square Meter {ppsm}).

Watershed Sciences, Inc. collected the LiDAR and produced this data set for Woolpert, Inc.</purpose>
<supplinf>The reflective surface data represents the DEM created by the laser energy reflected from the first surface encountered by the laser pulse. Some energy may continue beyond this initial surface, to be reflected by a subsequent surface as represented by the last return data. Intensity information is captured from the reflective surface pulse and indicates the relative energy returned to the sensor, as compared to the energy transmitted. The intensity image is not calibrated or normalized but indicates differences in energy absorption due to the the interaction of the surface materials with laser energy, at the wavelength transmitted by the sensor. The bare earth model is created by identifying the returns that fall on the ground surface and by interpolating a surface between these points. In this manner, buildings and vegetation are removed from the bare earth model. This data set does not include bridges and overpasses in the bare earth model as the delineation point for these structures is not reliably discernable in the LiDAR data.
This data is assembled by 0.75 minute quadrangles (1/100 of a USGS 7.5 minute quad) that correspond to the delivery delineation for LiDAR point datasets</supplinf>
</descript>
<timeperd>
<timeinfo>
<mdattim>
<sngdate>
<caldate>30092010</caldate>
<time>unknown</time>
</sngdate>
<sngdate>
<caldate>05102010</caldate>
<time>unknown</time>
</sngdate>
</mdattim>
</timeinfo>
<current>ground condition</current>
</timeperd>
<status>
<progress>Complete</progress>
<update>None planned</update>
</status>
		<spdom>
			<bounding>
				<westbc>000.00000000</westbc>
				<eastbc>000.00000000</eastbc>
				<northbc>00.00000000</northbc>
				<southbc>00.00000000</southbc>
			</bounding>
			<lboundng>
				<leftbc>000000.000000</leftbc>
				<rightbc>000000.000000</rightbc>
				<bottombc>000000.000000</bottombc>
				<topbc>000000.000000</topbc>
			</lboundng>
		</spdom>
<keywords>
<theme>
<themekt>LAS</themekt>
<themekey>LiDAR</themekey>
<themekey>Light Detection and Ranging</themekey>
</theme>
<place>
<placekt>State</placekt>
<placekey>Oregon</placekey>
<placekey>Sandy River</placekey>
</place>
</keywords>
<accconst>None.</accconst>
<useconst>The horizontal coordinate system for native aircraft position and attitude data is NAD83(CORS96) (Please see Data Report for complete information regarding geodetic control and survey protocol for this survey).  

Datasets are defined as NAD83(NSRS2007) in the ESRI software environment, as an approximation of CORS96.  (NAD83(CORS96) is not an available horizontal coordinate definition in the standard installation of ArcCatalog v.9.3.)</useconst>
<ptcontac>
<cntinfo>
<cntorgp>
<cntorg>Woolpert, Inc.</cntorg>
</cntorgp>
<cntpos>Geospatial</cntpos>
<cntaddr>
<addrtype>mailing and physical address</addrtype>
<address>125 Fairchild Streeet, Suite 120</address>
<city>Charleston</city>
<state>SC</state>
<postal>29492-7505</postal>
<country>USA</country>
</cntaddr>
<cntvoice>(843) 216-0401</cntvoice>
<cntfax>(843) 216-0405</cntfax>
<hours>8:00 a.m. to 5:00 p.m. Eastern Time</hours>
</cntinfo>
</ptcontac>
<secinfo>
<secsys>Unclassified</secsys>
<secclass>Unclassified</secclass>
<sechandl>Unclassified</sechandl>
</secinfo>
<native>Microsoft Windows Vista Version 6.1 (Build 7600) ; ESRI ArcCatalog 9.3.1.3000</native>
</idinfo>
<dataqual>
<attracc>
<attraccr>The LiDAR data for this task order met the National Standard for Spatial Database Accuracy (NSSDA) accuracy standards. The NSSDA standards specify that vertical accuracy be reported at the 95 percent confidence level for data tested by an independent source of higher accuracy.</attraccr>
<qattracc>
<attraccv>0.17'</attraccv>
<attracce>Tested 0.17 feet vertical accuracy at 95 percent confidence level.</attracce>
</qattracc>
</attracc>
<logic>Compliance with the accuracy standard was validated by the collection of GPS ground control points during the acquisition of LiDAR. The following checks were performed. - The LiDAR DEM data was checked against the project ground control. The technical staff confirmed the accuracy of the points during initial processing. Airborne GPS was also utilized during processing. The LiDAR flight lines have been examined to ensure that there was at least 75% sidelap, there are no gaps between flightlines, and overlapping flightlines have consistent elevation values. Shaded relief images have been visually inspected for data errors such as pits, border artifacts, gaps, and shifting. The data was examined at a 1:3000 scale.</logic>
<complete>The following methods are used to assure LiDAR accuracy. - Use of IMU and ground control network utilizing GPS techniques. - Use of airborne GPS in conjunction with the imagery and LiDAR acquisition. - The following software is used for validation of the surface modeling - LiDAR DEM Data - Terrascan, TerraModeler, Leica - MicroStation - ESRI - ArcInfo - ERDAS Imagine - Woolpert Proprietary software</complete>
<posacc>
<horizpa>
<horizpar>For this task order, horizontal accuracy checks of the individual LiDAR points was not applicable.</horizpar>
<qhorizpa>
<horizpav>0</horizpav>
<horizpae>For this task order, horizontal accuracy checks of the individual LiDAR points was not applicable.</horizpae>
</qhorizpa>
</horizpa>
<vertacc>
<vertaccr>The LiDAR data for this task order met the National Standard for Spatial Database Accuracy (NSSDA) accuracy standards. The NSSDA standards specify that vertical accuracy be reported at the 95 percent confidence level for data tested by an independent source of higher accuracy.</vertaccr>
<qvertpa>
<vertaccv>0.17'</vertaccv>
<vertacce>Tested 0.17 feet vertical accuracy at 95 percent confidence level.</vertacce>
</qvertpa>
</vertacc>
</posacc>
<lineage>
<procstep>
<procdesc>LiDAR Data Acquisition. The LiDAR data was collected in September-October, 2010. The survey utilized a Leica ALS50 Phase II mounted in a Cessna Caravan 208. Near nadir scan angles were used to increase penetration of vegetation to ground surfaces. Ground level GPS and aircraft IMU were collected during the flight.</procdesc>
<procdate>20101223</procdate>
<proccont>
<cntinfo>
<cntorgp>
<cntorg>Woolpert, Inc.</cntorg>
</cntorgp>
<cntpos>Geospatial</cntpos>
<cntaddr>
<addrtype>mailing and physical address</addrtype>
<address>125 Fairchild Street, Suite 120</address>
<city>Charleston</city>
<state>SC</state>
<postal>29492</postal>
</cntaddr>
<cntvoice>(843)-216-0401</cntvoice>
<cntfax>(843)-216-0405</cntfax>
<hours>8:00 a.m. to 5:00 p.m. Eastern Time</hours>
</cntinfo>
</proccont>
</procstep>
<procstep>
<procdesc>LiDAR Data Processing. 1. Flight lines and data were reviewed to ensure complete coverage of the task order area and positional accuracy of the laser points. 2. Laser point return coordinates were computed using ALS Post Processing software, based on independent data from the LiDAR system, IMU, and aircraft. 3. The raw LiDAR file was assembled into flight lines per return with each point having an associated x, y, and z coordinate. 4. Visual inspection of swath to swath laser point consistencies within the study area were used to perform manual refinements of system alignment. 5. Custom algorithms were designed to evaluate points between adjacent flight lines. Automated system alignment was computed based upon randomly selected swath to swath accuracy measurements that consider elevation, slope, and intensities. Specifically, refinement in the combination of system pitch, roll and yaw offset parameters optimize internal consistency. 6. Noise (e.g., pits and birds) was filtered using ALS postprocessing software, based on known elevation ranges and included the removal of any cycle slips. 7. Using TerraScan and Microstation, ground classifications utilized custom settings appropriate to the study area. 8. The corrected and filtered return points were compared to RTK ground survey points collected to verify the vertical accuracies. 9. Ground classified point density is sampled for each processing tile at 1-foot resolution. Resulting values are integer values as they represent a true count of ground classified points (i.e. they are not averaged or interpolated values.) Ground classified point density is output as ascii text and converted to ESRI raster format. This process determined unclassified data (Class 1), bare-earth points (Class 2), noise (Class 7), water (Class 9) and ignored ground (Class 10).</procdesc>
<procdate>20101223</procdate>
<proccont>
<cntinfo>
<cntorgp>
<cntorg>Woolpert, Inc.</cntorg>
</cntorgp>
<cntpos>Geospatial</cntpos>
<cntaddr>
<addrtype>mailing and physical address</addrtype>
<address>125 Fairchild Street, Suite 120</address>
<city>Charleston</city>
<state>SC</state>
<postal>29492</postal>
</cntaddr>
<cntvoice>(843)-216-0401</cntvoice>
<cntfax>(843)-216-0405</cntfax>
<hours>8:00 a.m. to 5:00 p.m. Eastern Time</hours>
</cntinfo>
</proccont>
</procstep>
</lineage>
<cloud>0%</cloud>
</dataqual>
<spdoinfo>
<direct>Point</direct>
<ptvctinf>
<sdtsterm>
<sdtstype>G-polygon</sdtstype>
<ptvctcnt>10877</ptvctcnt>
</sdtsterm>
</ptvctinf>
</spdoinfo>


	<spref>
		<horizsys>
			<cordsysn>
			  <geogcsn>GCS_North_American_1983</geogcsn> 
			  <projcsn>NAD_1983_Oregon_Statewide_Lambert_Feet_Intl</projcsn> 
		  </cordsysn>
			<geograph>
				<latres>1.000000</latres>
				<longres>1.000000</longres>
				<geogunit>Decimal degrees</geogunit>
			</geograph>
			<geodetic>
				<horizdn>D_NAD_1983_NSRS2007</horizdn>
				<ellips>Geodetic Reference System 80</ellips>
				<semiaxis>6378137.000000</semiaxis>
				<denflat>298.257222</denflat>
			</geodetic>
			<planar>
				<planci>
	  			<plance>coordinate pair</plance> 
  				<plandu>international feet</plandu> 
					<coordrep>
	  				<absres>0.000000</absres> 
				  	<ordres>0.000000</ordres> 
  				</coordrep>
  			</planci>
				<mapproj>
	  			<mapprojn>Lambert Conformal Conic</mapprojn> 
					<lambertc>
	  				<stdparll>43.000000</stdparll> 
  					<stdparll>45.500000</stdparll> 
  					<longcm>-120.500000</longcm> 
  					<latprjo>41.750000</latprjo> 
  					<feast>1312335.958005</feast> 
  					<fnorth>0.000000</fnorth> 
  				</lambertc>
  			</mapproj>
  		</planar>
		</horizsys>
		<vertdef>
			<altsys>
				<altdatum>North American Vertical Datum of 1988</altdatum>
				<altres>1.000000</altres>
				<altunits>feet</altunits>
				<altenc>Explicit elevation coordinate included with horizontal coordinates</altenc>
			</altsys>
			<depthsys>
				<depthdn>No correction</depthdn>
				<depthres>1.0</depthres>
				<depthdu>feet</depthdu>
				<depthem>Attribute values</depthem>
			</depthsys>
		</vertdef>
	</spref>

	<refSysInfo>
		<RefSystem>
			<refSysID>
  			<identCode>NAD_1983_Oregon_Statewide_Lambert_Feet_Intl</identCode> 
  		</refSysID>
  	</RefSystem>
  </refSysInfo>



<eainfo>
<detailed>
<enttyp>
<enttypl>
LAS</enttypl>
<enttypd>LiDAR</enttypd>
<enttypds>Woolpert, Inc.</enttypds>
</enttyp>
<attr>
<attrlabl>FID</attrlabl>
<attrdef>Internal feature number.</attrdef>
<attrdefs>ESRI</attrdefs>
<attrdomv>
<udom>Sequential unique whole numbers that are automatically generated.</udom>
</attrdomv>
</attr>
<attr>
<attrlabl>Shape</attrlabl>
<attrdef>Feature geometry.</attrdef>
<attrdefs>ESRI</attrdefs>
<attrdomv>
<udom>Coordinates defining the features.</udom>
</attrdomv>
</attr>
<attr>
<attrlabl>Arc Grid</attrlabl>
<attrdef>Bare Earth Arc Grid</attrdef>
<attrdefs>ESRI</attrdefs>
<attrdomv>
<udom>Coordinates defining the features.</udom>
</attrdomv>
</attr>
</detailed>
</eainfo>

	<distinfo>
		<resdesc>		The data are being provided on an 'as is' basis. The USGS specifically 
								disclaims any warranty, expressed or implied, including, but not limited 
								to, the implied warranties or merchantability and fitness for a particular 
								use. The entire risk as to quality and performance is with the user. 
								In no event will the USGS or its staff be liable for any direct, indirect,
								incidental, special, consequential, or other damages, including loss of profit,
								arising out of the use of these data even if the USGS has been advised of the
								possibility of such damages. All data are intended for resource management use.
		</resdesc>
		<distliab>	Translation of files to formats other than those described here is the sole responsibility 
			        	of individuals downloading the data. Although these data have been processed successfully 
			        	on a computer system at the USGS, no warranty expressed or implied is made by the USGS 
			        	regarding the use of the data on any other system, nor does the act of distribution 
			        	constitute any such warranty. Data may have been compiled from various outside sources.  
			        	Spatial information may not meet National Map Accuracy Standards.  This information may 
			        	be updated without notification. The USGS shall not be liable for any activity involving 
			        	these data, installation, fitness of the data for a particular purpose, its use, or 
			        	analyses results.
		</distliab>
		<stdorder>
			<fees>None</fees>
			<turnarnd>Varies</turnarnd>
			<nondig>ASCII or LAS</nondig>
			<ordering>None.  Downloadable data only.</ordering>
		</stdorder>
		<custom>None</custom>
		<distrib>
			<cntinfo>
				<cntorgp>
  				<cntorg>U.S. Geological Survey</cntorg> 
					<cntper>EROS Customer Services</cntper>
  			</cntorgp>
				<cntaddr>
	  			<addrtype>Mailing and physical address</addrtype> 
  				<address>Customer Services</address> 
  				<address>U.S. Geological Survey</address> 
  				<address>EROS Data Center</address> 
  				<address>47914 252nd Street</address> 
  				<city>Sioux Falls</city> 
  				<state>SD</state> 
  				<postal>57198-0001</postal> 
  				<country>US</country> 
  			</cntaddr>
  			<cntvoice>1-800-252-4547</cntvoice> 
  			<cnttdd>1-605-594-6933</cnttdd> 
  			<cntfax>1-605-594-6589</cntfax> 
  			<cntemail>custserv@usgs.gov</cntemail> 
  			<hours>Monday through Friday 8:00 AM to 4:00 PM (Central Time)</hours> 
  			<cntinst>	The above is the contact information for EROS Data Center in 
									Sioux Falls, SD. this is the digital data storage and distribution 
									center for the USGS. For best service, identify your question 
									as related to "CLICK Lidar Data".
  			</cntinst> 
  		</cntinfo>
		</distrib>
	</distinfo>
	<metainfo>
		<metc>
			<cntinfo>
				<cntorgp>
  				<cntorg>U.S. Geological Survey</cntorg> 
  			</cntorgp>
				<cntaddr>
  				<addrtype>Mailing and physical address</addrtype> 
  				<address>Customer Services</address> 
  				<address>U.S. Geological Survey</address> 
  				<address>EROS Data Center</address> 
  				<address>47914 252nd Street</address> 
  				<city>Sioux Falls</city> 
  				<state>SD</state> 
  				<postal>57198-0001</postal> 
  				<country>US</country> 
  			</cntaddr>
  			<cntvoice>1-800-252-4547</cntvoice> 
  			<cnttdd>1-605-594-6933</cnttdd> 
  			<cntfax>1-605-594-6589</cntfax> 
  			<cntemail>custserv@usgs.gov</cntemail> 
  			<hours>Monday through Friday 8:00 AM to 4:00 PM (Central Time)</hours> 
  			<cntinst>	The above is the contact information for EROS Data Center in 
									Sioux Falls, SD. this is the digital data storage and distribution 
									center for the USGS. To improve service, identify your question 
									as related to "CLICK Lidar Data".
  			</cntinst> 
  		</cntinfo>
		</metc>
		<metstdn>FGDC Content Standards for Digital Geospatial Metadata</metstdn>
		<metstdv>FGDC-STD-001-1998</metstdv>
		<mettc>local time</mettc>
		<metd>20050616</metd>
		<langmeta>en</langmeta>
	</metainfo>
</metadata>


