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PRESENTATION OUTLINE  

 
Introduction – LCC Project 

Project Area 
Partner Contributions 

 Guidelines for Standardized Protocol 
Overview of Geodatabases 
Overview of Spatial Models 

Next Steps 
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INTRODUCTION  

USFWS 
Landscape Conservation Cooperative 

July 1, 2014 – September 30, 2016 
COLLABORATIVE RESTORATION OF 

 AQUATIC RESOURCES IN THE  
SOUTH CENTRAL  

LAKE SUPERIOR BASIN 
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PROJECT AREA 

SOUTH CENTRAL LAKE SUPERIOR BASIN  
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 Partner Contributions 

Partner Data 
POINT DATA 
Excel or GIS 
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Standardized Protocol Guidelines 

- Standardized Protocol - 
Great Lakes Road Stream Crossing Inventory 

Prioritize by variable factors 
Plan larger projects 
Query and compare 

 
GUIDELINES 

Agency/Organization 
Coordinates Format (Decimal Degrees - not ‘ or “ = text) 

Complete as many data fields as possible 
Additional tables can be created/added 

Need to define minimum useful data  
Confirm /correct GPS locations on map 
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GEODATABASES 
      STREAM CROSSINGS 

A geodatabase is a collection of geographic datasets of various types 

Geodatabase Type 
ArcGIS File Geodatabase 
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GEODATABASES 
      STREAM CROSSINGS 

File Geodatabase: Stream Crossing Guideline Format Datasets 

Data Provided by Partners 

 

Tabular 

Shapefiles 

Stream Crossing Data Collection Guideline 

 

2247 Stream Crossing Data Points 
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GEODATABASES 
      STREAM CROSSINGS 

File Geodatabase: Stream Crossing Guideline Format Datasets 

Data Provided by Partners 

 

Tabular 

Shapefiles 

Stream Crossing Data Collection Guideline 

 

638 Stream Crossing Data Points 

 



____________________________________________________________________________________________________ 
Landscape Conservation Cooperative                                                                                                                                July 19th, 2016 

GEODATABASES 
      STREAM CROSSINGS 

File Geodatabase: Stream Crossing Guideline Format Datasets 
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GEODATABASES 
      STREAM CROSSINGS 

File Geodatabase: Stream Crossing Guideline Format Datasets 

Adding attributes to feature class based on a “Key” Join-Field  
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF FURTHER GEOSPATIAL DATA 
7 INDEPENDENT FILEGEODATABASES TO SUBSTANTIATE GEOSPATIAL SUPPORT  

 USGS; USDA Forest Service; USDA Natural Resources Conservation Service; TNC; UMD; LCC 



____________________________________________________________________________________________________ 
Landscape Conservation Cooperative                                                                                                                                July 19th, 2016 

GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF FURTHER GEOSPATIAL DATA 
7 INDEPENDENT FILEGEODATABASES TO SUBSTANTIATE GEOSPATIAL SUPPORT  
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF FURTHER GEOSPATIAL DATA 
7 INDEPENDENT FILEGEODATABASES TO SUBSTANTIATE GEOSPATIAL SUPPORT  
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF GEOSPATIAL DATA – Reference 

Crossings Feature Class 
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF GEOSPATIAL DATA – Reference 

Crossings Feature Class 

 
Crossings Feature Class 

 Drainage 

 

NRCS 
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF GEOSPATIAL DATA – Reference 

Crossings Feature Class 

 
Crossings Feature Class 

 Drainage 

 

Crossings Feature Class 

 Drainage 

 
Watersheds 

 

NRCS 
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF GEOSPATIAL DATA – Reference 

Crossings Feature Class 

 Drainage 

 
Watersheds 

 
Roads 

 

OSM 
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF GEOSPATIAL DATA – Reference 

Crossings Feature Class 

 Drainage 

 
Watersheds 

 
Roads 

 
Topography 

 
Elevation 

 

USGS 
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF GEOSPATIAL DATA – Reference 

Crossings Feature Class 

 Drainage 

 
Watersheds 

 
Roads 

 Slope 

 

Topography 
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF GEOSPATIAL DATA – Reference 

Crossings Feature Class 

 Drainage 

 
Watersheds 

 
Roads 

 Soils 

 

Topography 

 Drainage Class 

 

gSSURGO 
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF GEOSPATIAL DATA – Reference 

Crossings Feature Class 

 Drainage 

 
Watersheds 

 
Roads 

 Soils 

 

Topography 

 Landcover 

 
Vegetation Cover 

 

USGS 
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF GEOSPATIAL DATA – Reference 

Crossings Feature Class 

 Drainage 

 
Watersheds 

 
Roads 

 Soils 

 

Topography 

 Landcover 

 
Wetland Potential 

 

NOAA 
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF GEOSPATIAL DATA – Reference 

Crossings Feature Class 

 Drainage 

 
Watersheds 

 
Roads 

 
Orography 

 
Soils 

 
Landcover 

 
Cartographic Datasets 

 

USGS 
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GEODATABASES 
     SUPPORT GEODATABASES 

INTEGRATION OF GEOSPATIAL DATA – Reference 

Crossings Feature Class 

 Drainage 

 
Watersheds 

 
Roads 

 
Orography 

 
Soils 

 
Landcover 

 
Cartographic Datasets 

 
Orthoimagery 

 

USDA 
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LiDAR 

LiDAR – Light Detection and Ranging 
ALS – Airborne Laser Scanning 

www.e-education.psu.edu 
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LIDAR COVERAGE 

LiDAR  - Existing Coverages in the South Central Lake Superior Basin  



LIDAR COVERAGE 

LiDAR  - Upcoming Data-Blocks in the South Central Lake Superior Basin  
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DATA & PROCESSING 

Optech ALTM (Airborne Laser Terrain 
Mapping) LiDAR system  
Data Aquisition: Spring 2011 
Entity :  FEMA 
Return Density: 1.2 pulses per sq m 
Total Returns Processed:  6,480,848,587 
Data Format: Classified LAS formatted point cloud data   
Data Original Purpose: collect LiDAR point cloud datasets to 

provide an appropriate Digital Elevation Model (DEM) for topographic 
mapping needs  

LiDAR data                  FEMA IRW 
 Optech ALTM (Airborne Laser Terrain 

Mapping) LiDAR system  
Data Aquisition: Spring 2013 
Entity :  KBIC 
Return Density:  >7 pulses per sq m 
Total Returns Processed:  4,657,388,804  
Data Format: Classified LAS formatted point cloud data 
Data Original Purpose: collect LiDAR point cloud datasets to 

provide an appropriate Digital Elevation Model (DEM) archeologic and 
forest assessment needs. 

LiDAR data                             KBIC 
 

file:///I:/SlideLidardata.avi
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DATA & PROCESSING 

LiDAR data            QA/QC 
 

file:///I:/SlideLidardata.avi
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DATA & PROCESSING 

LiDAR Derived Metrics  - Topographic Model Variables 
Metric Description 

 
Model Code 

 
Elevation (m) 

 
TELEV 

 Slope (%) 

 
TSLP 

 Aspect TASP 

PlanCurvature TPLC 

Metric Description 

 
Model Code 

 
Average Absolute Deviation of Heights for Cell 

 
HAAD 

 
Variance of Heights for Cell 

 
HVAR 

 
Standard Deviation of Heights for Cell 

 
HSTDEV 

 
Skewness of Heights for Cell 

 
HSKEW 

 
Heights 99th Percentile for Cell 

 
H99PCTIL 

 
Heights 95th Percentile for Cell 

 
H95PCTIL 

 
Heights 90th Percentile for Cell 

 
H90PCTIL 

 
Heights 80th Percentile for Cell 

 
H80PCTIL 

 
Heights 75th Percentile for Cell 

 
H75PCTIL 

 
Heights 70th Percentile for Cell 

 
H70PCTIL 

 
Heights 60th Percentile for Cell 

 
H60PCTIL 

 
Heights 50th Percentile for Cell = Median 

 
H50PCTIL 

 
Heights 40th Percentile for Cell 

 
H40PCTIL 

 
Heights 30th Percentile for Cell 

 
H30PCTIL 

 
Heights 25th Percentile for Cell 

 
H25PCTIL 

 
Heights 20th Percentile for Cell 

 
H20PCTIL 

 
Heights 10th Percentile for Cell 

 
H10PCTIL 

 
Heights 5th Percentile for Cell 

 
H05PCTIL 

 
Heights 1st Percentile for Cell 

 
H01PCTIL 

 
Modal Height for Cell 

 
HMODE 

 
Minimum Height for Cell 

 
HMIN 

 
Mean Height for Cell 

 
HMEAN 

 
Maximum Height for Cell 

 
HMAX 

Kurtosis of Heights for Cell HKURT 
Interquartile 75th minus 25th Percentiles for Cell HIQ 

 

 
 

 
Canopy cover (All  returns above 3m/total returns*100) 

 
CANOPY 

 
Percentage of Vegetation Returns > 1.5m and <=2.5m  

 
STRATUM1 

 
Percentage of Vegetation Returns > 2.5m and <=5m STRATUM2 

 
Percentage of Vegetation Returns > 5m and <=10m  

 
STRATUM3 

 
Percentage of Vegetation Returns > 10m and <=20m STRATUM4 

 
Percentage of Vegetation Returns > 20m 

 
STRATUM5 
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DATA & PROCESSING 

Metric Description 

 
Model Code 

 
Average Absolute Deviation of Heights for Cell 

 
HAAD 

 
Variance of Heights for Cell 

 
HVAR 

 
Standard Deviation of Heights for Cell 

 
HSTDEV 

 
Skewness of Heights for Cell 

 
HSKEW 

 
Heights 99th Percentile for Cell 

 
H99PCTIL 

 
Heights 95th Percentile for Cell 

 
H95PCTIL 

 
Heights 90th Percentile for Cell 

 
H90PCTIL 

 
Heights 80th Percentile for Cell 

 
H80PCTIL 

 
Heights 75th Percentile for Cell 

 
H75PCTIL 

 
Heights 70th Percentile for Cell 

 
H70PCTIL 

 
Heights 60th Percentile for Cell 

 
H60PCTIL 

 
Heights 50th Percentile for Cell = Median 

 
H50PCTIL 

 
Heights 40th Percentile for Cell 

 
H40PCTIL 

 
Heights 30th Percentile for Cell 

 
H30PCTIL 

 
Heights 25th Percentile for Cell 

 
H25PCTIL 

 
Heights 20th Percentile for Cell 

 
H20PCTIL 

 
Heights 10th Percentile for Cell 

 
H10PCTIL 

 
Heights 5th Percentile for Cell 

 
H05PCTIL 

 
Heights 1st Percentile for Cell 

 
H01PCTIL 

 
Modal Height for Cell 

 
HMODE 

 
Minimum Height for Cell 

 
HMIN 

 
Mean Height for Cell 

 
HMEAN 

 
Maximum Height for Cell 

 
HMAX 

Kurtosis of Heights for Cell HKURT 
Interquartile 75th minus 25th Percentiles for Cell HIQ 

 

 
 

 
Canopy cover (All  returns above 3m/total returns*100) 

 
CANOPY 

 
Percentage of Vegetation Returns > 1.5m and <=2.5m  

 
STRATUM1 

 
Percentage of Vegetation Returns > 2.5m and <=5m STRATUM2 

 
Percentage of Vegetation Returns > 5m and <=10m  

 
STRATUM3 

 
Percentage of Vegetation Returns > 10m and <=20m STRATUM4 

 
Percentage of Vegetation Returns > 20m 

 
STRATUM5 

 

LiDAR Derived Metrics  - Vegetation Height Model Variables 
Metric Description 

 
Model Code 

 
Elevation (m) 

 
TELEV 

 Slope (%) 

 
TSLP 

 Aspect TASP 

PlanCurvature TPLC 
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DATA & PROCESSING 

Metric Description 

 
Model Code 

 
Average Absolute Deviation of Heights for Cell 

 
HAAD 

 
Variance of Heights for Cell 

 
HVAR 

 
Standard Deviation of Heights for Cell 

 
HSTDEV 

 
Skewness of Heights for Cell 

 
HSKEW 

 
Heights 99th Percentile for Cell 

 
H99PCTIL 

 
Heights 95th Percentile for Cell 

 
H95PCTIL 

 
Heights 90th Percentile for Cell 

 
H90PCTIL 

 
Heights 80th Percentile for Cell 

 
H80PCTIL 

 
Heights 75th Percentile for Cell 

 
H75PCTIL 

 
Heights 70th Percentile for Cell 

 
H70PCTIL 

 
Heights 60th Percentile for Cell 

 
H60PCTIL 

 
Heights 50th Percentile for Cell = Median 

 
H50PCTIL 

 
Heights 40th Percentile for Cell 

 
H40PCTIL 

 
Heights 30th Percentile for Cell 

 
H30PCTIL 

 
Heights 25th Percentile for Cell 

 
H25PCTIL 

 
Heights 20th Percentile for Cell 

 
H20PCTIL 

 
Heights 10th Percentile for Cell 

 
H10PCTIL 

 
Heights 5th Percentile for Cell 

 
H05PCTIL 

 
Heights 1st Percentile for Cell 

 
H01PCTIL 

 
Modal Height for Cell 

 
HMODE 

 
Minimum Height for Cell 

 
HMIN 

 
Mean Height for Cell 

 
HMEAN 

 
Maximum Height for Cell 

 
HMAX 

Kurtosis of Heights for Cell HKURT 
Interquartile 75th minus 25th Percentiles for Cell HIQ 

 

 
 

 
Canopy cover (All  returns above 3m/total returns*100) 

 
CANOPY 

 
Percentage of Vegetation Returns > 1.5m and <=2.5m  

 
STRATUM1 

 
Percentage of Vegetation Returns > 2.5m and <=5m STRATUM2 

 
Percentage of Vegetation Returns > 5m and <=10m  

 
STRATUM3 

 
Percentage of Vegetation Returns > 10m and <=20m STRATUM4 

 
Percentage of Vegetation Returns > 20m 

 
STRATUM5 

 

LiDAR Derived Metrics  - Vegetation Density Model Variables 
Metric Description 

 
Model Code 

 
Elevation (m) 

 
TELEV 

 Slope (%) 

 
TSLP 

 Aspect TASP 

PlanCurvature TPLC 
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MODELS - Topographic 

Digital Terrain Model: NED 10m (hillshade) 
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MODELS - Topographic 

Digital Terrain Model: LiDAR 1m (hillshade) 
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MODELS - Topographic 

Topographic Modelling Comparison: NED10m vs LiDAR DTM 1m - Slope 
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MODELS - Topographic 

Digital Terrain Model: Landscape Change 

NED10m 

LiDAR 1m / 2011 
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MODELS - Topographic 

LiDAR: Morphology Models 

NED10m Orthophoto 

LiDAR: Slope Model 
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MODELS - Topographic 

LiDAR: DTM & Culvert Locations 

NED10m 
Orthophoto 

LiDAR: Slope Model 
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LiDAR AS TOOL 



LiDAR AS TOOL 



LiDAR AS TOOL 
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MODELS - Cover 

LiDAR: Digital Surface Model – Cover Height 

Orthophoto LiDAR – DSM 1m 
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MODELS - Forest Strct 

LiDAR Forest Metrics 

LiDAR DTM-Hillshade (1m) 

LAKE SUPERIOR 
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MODELS - Forest Strct 

LiDAR Forest Metrics – Canopy Surface Height 

LiDAR DSMH 1m 
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LAKE SUPERIOR 
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MODELS - Forest Strct 

LiDAR Forest Metrics – Canopy Surface Height 

LiDAR DSMH 1m 
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LAKE SUPERIOR 
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MODELS - Forest Strct 

LiDAR Forest Metrics – Mean of Heights 

LiDAR DSMH 1m 
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LAKE SUPERIOR LAKE SUPERIOR 
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MODELS - Forest Strct 

LiDAR Forest Metrics – Standard Deviation of Heights 

LiDAR DSMH 1m 
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LAKE SUPERIOR 
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MODELS - Forest Strct 

LiDAR Forest Metrics – Canopy Cover 

LiDAR DSMH 1m 
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LAKE SUPERIOR 
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MODELS - Forest Strct 

LiDAR Forest Metrics – Canopy Density 

LiDAR DSMH 1m 
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LAKE SUPERIOR 
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FINAL REMARKS 

Within Timeline  
Trial sharing with four partners* 

Webinar: Working with the Geodatabase  
Webinar: LiDAR models (August) 

Sharing database with UW Madison (Sept) 
 

Thank You to All  

U.S. Forest Service* 
Superior Watershed Partnership* 

U.S. Fish and Wildlife Service 
Michigan DNR 

Yellow Dog Watershed Preserve* 
Baraga County Road Commission 

Huron River Restoration, Inc. 
KBIC  

 

Michigan Assoc. Conservation Districts* 
Michigan Tech University 

Natural Resource Conservation Service 
AIG Consultants 

Stantec 
Natural Resource Conservation Service 

MDOT 
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