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Flight Overview

= Challenges of
coordinating...

= Acquiring LiDAR
and survey data...
= Processing...

Extremely

challenging and
complex coastal
location
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Channel Islands

= Channel Island National Park cemprised of 5
IS | an d S USGS Channel Islands

ARRA LiDAR Task Order

.

Pacific
Ocean

a USGS

scignce for a changing world



http://upload.wikimedia.org/wikipedia/commons/0/08/USGS_logo.png

Channel Islands
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Challenges

= Accurately map the diverse topography.remotely

= No ability to land fer'base stations or fuel

= Collect during low tide conditions

= Caoallect during spring high winds

= Collect prior to nesting seasons for some rare birds

= Coordinate with stakeholder to gain limited low
Impact access to provide survey checkpoints

= Process and classify LIDAR consisting of high
mountains, deep canyons, craggy coastlines
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Coordination

= Many stakeholders and partneks

USGS and StatePartners
National Park Service
Nature Conservancy

Scripps Orbit and Permanent Array Center
(SOPAC)

California Spatial Reference Center (CSRC)
Terrapoint USA — LIDAR Provider

Michael McGee Surveying — Checkpoint surveys
Aspen Helicopters
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3192011
TNC/SCI SITE ACCESS REQUEST FORM

Date(s) of Access: March 10-19, 2010; Weather, Safety and Work Progress will dictate the schedule day to day; hoever
only one day will actually be required on Santa Cruz Island.

[Juestions for vendor team on Channel Islands NP Lidar

Answers by Michael McGee of MeGee Surveving Consulting

for request:
[General Stetement of Work: The survey will fly to five locations on each island to collect
‘messuremen fs with a GPS receiver on 8 fripod. The location will be a clear, level smooth
few if any safety or communications facilities available to visitors. The surface used to validate the accuracy ufﬂ.ehdlrelﬂ!hm: A:pilmsdﬂlslmﬁﬁe
u,mmmzuw:-mﬂ-mm:hwwwar glm:.d'nillbe]d’thpmﬁe]mﬁm Thepl Bl
not Isewhere world, so the introduction N
Conld be extromely etrimenial 1o the flors and fauna t the Sie. The d.ollst data from satelies for 20 mimutes, and Iy o
by Licensor for the Site: ﬁelnﬂnuhum. Sm]mhn\un}' be visited a second time to collect & check
e ‘messurement or pick up a receiver left on the first visit. The genersl locations for
proposed points will be circled on a map and submitted in advance to the NP5. The fimal
Purpose of Access (Be specific): food is allowed at the Site, although the consumption of previously prepared lecations will be determined in real time by satisfying the comcerns of the pilotin regard fo
behalf of the NPS is performing a lidar mappi develop a 3D model of in) of all the trash resulting from such activity is completely removed from the Site
z::,,‘f.,sf&::dl m‘:.dnﬁ:m,.,;ﬁﬂmem“um w[hmmgfwmm bl ufd;,ﬁeNPS rqmlﬂn'e nrq;nll ‘to environmental and bird nesting issues and the
minutes at 5 | each Is ion with GPS. This requires the temporary placement of an nses below for more details.]

Pilot and NPS prior to flight pe is allowed at the Site for any reason, due to fire danger.

d 1o be brought onto, discharged, or used at the Site. [

-antimals or pets of any kind (including, but not limited to, cats and dogs) are Acknowledgment, Release, and In
Please Rend Carefully Before Sigaing! 4 itall five izlands. [Tha swrvayer will visit all fiva

1o be brought to pane”) is being allowed by The Nature of Columbia non-profit ior budgstery resson to aliminste Santa Barbera Island
Mathod of Access: © temporary or ipate in certain activities (the mmns.mmmmcmm;m t= location.]
Aspen Helicopter (Bell Ranger) piloted by Rick Throckmarton will be most of the day at various sites. wrnmnormypwpmy or for my death, arising inder the terms of a license, permit, lease, contract, or other agreement which Licensor has

ther Participant, or some other person or entity under whose auspices Participant will be !

Location of Access (ID airstrip [Christy, Central Valley], ID all island locations intended to be accessed, ID access sor .q.mwm,whm; » or any fish or volunteer of Licensor. In consideration for being given permission to enter the Site and nany particular ordar? [MNo, kowsver, the presant plan
routes to and from various istand locations): i inj with ‘his/her legal guardian, if the Participant is a ok
Probably land at both strips and 3 other locations. Please see the attached Google KMZ file for proposed locations. Note & extent caused by me during my participation in the L hip), agrees as follows:
only 5 will be used. fx vopeintn |

stand and agree that the Activities is 1 (whether over land or water, or by air) mds ba dops atonce [weather pemmitting] or will thiz
Form of Ground Transportation (eg. Foot or ID vehicle(s)): [ Licensor. 1 herchy acknowledge and agree that no = ” + familiarize myself with, and comply with the terms of| the license, permit, lease, contract, i toba :
None, expeet to walk to within 100 feet of the landing point given me regarding the condition of the Site, any I am being permiticd to enter the Site and participate in the Activities (where that is srpactad ml’m’-“‘!mmm
ation to or from the Site, whether by Licensor or any hich T will ipating in the Activities as a guest or volunteer of = thasurvay may not be complstad in consaoutiva
, officers, and/or directors; and I agree, furthermore, 1, and to restrict my use of the Site to the Activities which are permitted under such license,
List TNC staff invelved with this request and their specific duties: volunteers, contractors, officers, and/or program, or arrangement (as applicable).

o
- s Acknowledgment, Release, and kipation. 1 fully recognize the dangers of porticipating in the Activities, and I volustarily sland have tobe visitad? [5 points 2= planned with 1
|Attach Release Forms*] is Acknowledgment, i ithout limitation: i and 3 peint locatad in the sast, south, wast and north %4
A cn e A : s, by wa Je caly mnd with Syndroms, S il this pian']

TNC Staff Authorization:
L= to2ach of the diffsrent points om any given izland of
liance with seismic stability laws, and are susceptible to damage in the event of seismic 2 Telicoptar will fly one parson to 2ach point.]

*Note: Only
calendar year for the year in which they are signed ealize tha, in paricipatng in the Actvites, there s a rsk of that will
| Care and Facilities, | in vities, there is a risk of my o team ill land on the islandsT [One survered]
in an area remote from medical care, and that Licensor cannot guarantee the availability of ¥
ergency transportation to medical facilities.

2 in the survey tesm. [Mlichasl B MoG=s CA
pation. 1 have familiarized myself with the rules applicable to use of the Site which arc pilot]
w(Mn:mwrpwmdhwmbyﬂmrdwmndofMlel»mwwllkw o,

ile T am at the Site. 1
mmw«vmﬁmlhemlumhmgmhyummdlwmlmum i
ch permission has allegedly been given, until and unless 1 have read and understand fully it stzys on the {sland? [Nons plannad]
nsor. | also agree to comply with all instructions posted on signs at the Site.

lease, contract,or jvities discussed therein are to be carried owt (where that o Punigti i Eos v bos o coptar to safiel on the island? [Mons axpactad unless
h-mlm\e);mdlhguw-gm.ndnmnny of my child or ward, to all of the terms of such . naintains a fissl cachs on Santa Fosalsland ]
. iy i = ,qm@nmwuu..mnwumzmvm lumlulmmwpmmmﬁgmuqum
b give my peismion tmy <hid or ward 0 priipts i he Strenuous physical activity, and | represent to and assure Licensor that | am in good health, and am not aware of any
o medical condition that might endanger me or any other participants in the Activitics.
Signature: Date:
Printed Name: © Beleaseol
Address:

Amnmwhd:mnfnndhﬂmmm

hwmmmwm
agents,

5, contractors, officers,

City: . 2o 15, a1 #5708 ot i sk s of ey o o natrs whatsoaver 45t o 806 O aifach e property of such

ph e = r or with respect to, any damage or injury to me or my property, or my death, arising from my participation in the

+or during my presence on or travel to or from the Site, howsoever caused and whether or not arising in whole or in

|d|n|=gwu--lh‘uimghpu|ﬂ;¢-wmnwmnumofnrby.l.wn-oror-lynlhwmoﬂ

The Santa Cric island Preserve of The Nature Conservancy was established through the foresight of the late Dr. Car i s, agents, volunicers, contractors, officers, and/or directors.

dedicated 1o the preservation of the unique natural and cultural resources found on the Island, Mmﬁrywm-mw

Jor helping preserve this Isiand for presant and fueure generations. Indemnification of Licensor. Acting for myself and my heirs, personal ives, executors, assigns
mam{mmmmmmmemmnfmn's i
s, contractors, officers, and directors against, and to hold the same parties harmless of and from: (a)any and all




Rules, Rules, and More Rules

.

(10) No item(s)Wite are allowed to be left at or adjoining the Site, including (but not limited to) garbage or
food.




Rules, Rules, and More Rules
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Rules, Rules, and More Rules
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GPS Control

Huntington Beac

©2010.Google! 2
Image U'S_ Geolagical Survey 'azunaGOO [e

Data S10, NOAA, 'S |Navy. NGA, GEECO 4 2
© 2010 Europa Technolegies Earth Point
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Low Tides

Santa Barbara, Station ID 9411340

Date Min Max Diurnal Value
20100401 -0.91 5.81 3.36
02:48-10:06

Date

IFrEdictéd ﬁL —
Threshold ——

Height (Feet relative to HLLH}

a4/a1 a4/a1 84/81 a4/a2 a4/a2 B4/82 a4/82
Gan 12pn Gpn 12an Gan 12pn Gpn

Date/Tine {LST/LODT}



Environmental Conditions

Valley and mountain breezes

WA air
cool air

A“\\
U
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Sensor Parameters

Effective (kHz) 67
Optimal Height AGL (m) 600
Aircraft Speed (kts) 50
Scan Angle (Degrees) 60
Scan Rate (Scans/Sec) 50
Swath Width (m) 692
Flight Line Spacing (m) 343
Laser Spot Diameter (m) 0.3
Along Track (m) 0.51
Scan Settings Across Track (m) 0.52
PRF (kHz) (kHz) 100
Nominal Single Swath (Pts/m2) 3

Point Density

With 50% overlap (Pts/m2)




Helicopter System
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Helicopter System
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Helicopter System
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Ight Trajectories

Santa Cruz Fli




Anacapa Flight Trajectories




Santa Rosa Flight Trajectories

n@w Ve




San Miguel Flight Trajectories




Santa Barbara Island Flight Trajectories




200 Square Miles - 31 Days to Fly

Santa Cruz
10 Missions
- M110071B (10 swaths)
- M110081A (4 swaths)
- M110081B (11 swaths)
F- M110082A (10 swaths)
"ﬁ;_ M110085A (4 swaths)
- M110085B (6 swaths)
- M110087A (9 swaths)
- M110092A (4 swaths)
- M110096A (6 swaths)
- M110098A (23 swaths)

San_Miguel Santa Rosa
3 Missions 9 Missions
- M110073A (15 swaths) - M110074B (8 swaths)
- M110074A (8 swaths) - M110075A (5 swaths)
- M110097B (4 swaths) - M110075B (6 swaths)
- M110076A (6 swaths)
Santa_Barbara - M110077A (4 swaths)
1 Mission - M110079A (9 swaths)
- M110070A (9 swaths) - M110080A (10 swaths)
- M110086A (5 swaths)
Anacapa - M110097A (1 swaths)
2 Missions

- M110070A (2 swaths)
- M110071A (6 swaths)




Survey Checkpoints

San Miguel

USGS Channel Islands
ARRA LIDAR Task Order
Checkpoints

Santa Cruz

| |

Anacapa

Wilometars.
arbara

Los Angéles)
Ventura

Area of Interest

“ oW - \“C







Watch Where You Walk
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Z-Bump and Independent Accuracy

m110073a All lines Dz =+0.07m
m110074a All lines Dz = +0.05m
. m110075a line 7404 Dz = +0.05m i
4 m110077a Al lines Dz = +0.05m ;

Consolidated

Open Terrain




Relative Accuracy Dz-Orthos
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Relative Accuracy Dz-Orthos
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overage — Data Gaps




Classify
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Ing Terrain Data




Classifying Terrain Data




Classifying Terrain Data




Classifying Terrain Data
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Automated Classification
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Classify to “Ground”
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Clean Classification ???
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Classifying Terrain Data -Anacapa




San Miguel

# Dewberry



Santa Cruz
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Santa Cruz
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anta Rosa with Checkpoints
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anta Rosa
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Conclusion

= Qverall the project was a success.meeting
the clients expectations

= Lump sum projects are probably not the best
for high risk projects

= Software needs to improve for classifying
LIDAR

= What does low tide mean to you and what are
you willing to pay

# Dewberry
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