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Drones are coming!

 There is nothing unmanned about an unmanned system!
* Pilots are still required

 What are they called?
 Unmanned Aircraft Systems (UAS)
« FAA and OAS
 Unmanned Aerial Vehicle (UAV)
 Drones
 Remotely Piloted Aircraft System (RPAS)
e |ICAO and Air Force
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UAS Mission Success
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Training

* Part 107 Certification (FAA) — Pre-work
* Basic Operator Course (DOI/BLM) — Week 1
* Advanced UAS Workshop (BLM) — Week 2

e Data Processing — Week 3+

 Full Motion Video [ Photogrammetric Processing *

e Field Data Technician?

* Proficiency (3 Months); Retraining (2 years)
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*10-200 GB of data with 1000s of Images / Project
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e Situational Awareness Video

e Spatially-enabled Video

e Orthoimagery 2D (High/Low

Precision)

* Precision mapping 3D

Other types:

 LIDAR
e Hyperspectral
e Thermal

e Geophysical, air monitoring

ELEVATION MODELS

ORTHOIMAGERY

' SPECTRAL INDICES (NDVI1)
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Types of products
3D point cloud data
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andhill Crane

Population Count

Fixed Wing Survey (Ocular Survey) $4,310

Fixed Wing Survey (Remote Sensing - $35,000

Contractor)

UAV Survey (Remote Sensing) $2.645
Benefits

« Auviation safety concerns were mitigated

 Refuge obtained a more accurate bird
count

* Birds were not disturbed by the flight
operations
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Cost comparison versus traditional aircraft survey, contracted fixed wing remote sensing project and the UAV mission.   

Traditional fixed wing surveys for this use were suspended several years ago due to aviation safety concerns, the number 1 cause of death for a wildlife biologist is aviation related.

UAV mission was completed at night when birds are concentrated on roosting sites to aid in bird counts,  automated counts based on imagery were 16,000 birds.

Birds were not disrupted during UAV flight ops due to low noise and low visibility
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Sage Grouse Population
Estimate
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Pleistocene Trackway Mapping

White Sands National Monument

_Mammoth Trackway
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Dogtown Mine Site

Tucson Field Office, Arizona
September 2013

* BLM CERCLA authority

30 acre site contaminated with
heavy metals including; lead,
arsenic, antimony and mercury

*Volumetric calculation
 Estimate = 6,456 cubic yards

» Photogrammetry = 5,678 cubic
yards
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Gravel Pit Trespass

e Estimate volume of material removed off
BLM Land.

* Pre-Litigation phase to see if it is worth
pursuing

e Approximately $93,000 mineral royalty
being sought
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In this case historical archival imagery along with National Agricultural Image Program (NAIP) imagery were used as before and after surfaces to calculate volumes. 

BLM is a partner in the NAIP program. NAIP imagery is centrally BLM funded imagery collected over lower 48 and Hawaii on a three year rotation. The NAIP has proven to be the most cost effective Bureau-wide geospatial product used throughout the country. Cost to the Bureau is less than a penny an acre. Last couple years BLM has centrally funded the base 1m product to ensure all BLM administered lands are covered.

Images obtained from a UAV or even stereoscopic images taken by field personnel from the ground can be used.   
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Physical Safety Inventory

* BLM office in Elko, NV requested assistance
to validate 61 features presenting potential
safety hazards

—AML features were located on steep/unstable
slopes that would require significant safety gear,
rappelling, etc.

* Pilots mobilized within a few weeks (based

on their availability)
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hysical Safety Inventory

*61 physical safety features assessed
—Eliminated 28 from further evaluation

e Shadows presented difficulties in elimination
—Could not determine whether they were hazardous

—However, imagery provided an idea of what to expect

* |dentified several other features in the vicinity that
were not in known inventory
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7,500+ Unmanned Aerial Systems with FAA Section 333 Exemptions for Commercial Work
FAA Part 107 - New Rules for Commercial Operators — August 2016 18
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Contact Information _

Matthew Bobo Geospatial Section Chief  (303) 236-0721 mbobo@blm.gov

Christopher Cole Remote Sensing Lead (303) 236-0913 cjcole@blm.gov
Brian Hadley Senior Photogrammetrist (303) 236-4091 bchadley@blm.gov
Jason Frels Resource Programs Data  (303) 236-6535 |frels@blm.gov

Coordinator
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