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3D differencing between our sUAS topography and the older lidar data sets that cover
overlapping areas can be performed using new tools on OpenTopography that employ the
iterative closest point method (ICP; Scott et al., 2021). Below, we show results from that
method and raster math differencing between the 2005 B4 airborne lidar with our 2020
sUAS digital surface model. The results show cultural changes near Mortmar, and fluvial
activity and construction near Painted Canyon and along the Coachella Canal. We have not
detected, although additional 3D differencing may show fault creep as has been done for
the central San Andreas fault (Scott et al., 2020).

Overview

- We acquired a new high resolution topography
(HRT) dataset along 40 km of the Southern San An-
dreas from north of Painted Canyon to Bombay
Beach that is available on OpenTopography

- Generated with sUAS RGB photographs and struc-
ture-from-motion (S5fM) processing, and georeferencing N8
from onboard-sUAS dGNSS with 3.5 days field work and SN
3 days processing T s

- Point cloud (246 pts/m2, 8.4 x 10° total points, ~30 km?2),
orthomosaic (4 cm pixels), DEM (10 cm pixels). (Com-
pare to B4 LiDAR: 5.7 x 109 points total, ~4 pts/m2)

- Refined methodology to rapidly collect well-georefer-
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In the event of a surface rupturing earthquake, the B4 lidar and our dataset will be
complementary pre-event datasets given their varying spatial resolution, aperture, texture,
error sources, and RGB color information in our data. Additional sUAV surveys following the
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North of Painted Canyon

4 HRT and orthoi 1 o lowi . . - T Y earthquake could also be incorporated into differencing studies.

ence and orthoimagery of large area followinga B, © "i%\ P

surface-rupturing earthquake B 7 N . ICP 3D differencing divides ‘before’ and ‘after’ point clouds into windows and calculates
' IS fOMTSGS Fault Database /' (1 i vertical and horizontal displacement and rotation of the imaged surface in each window

by matching the two point clouds. It is a powerful tool for quantitative estimation of
tectonic an other displacements of the ground surface.

---------

Motivation

- Coachella section of Southern San Andreas fault (SSAF) is an active fault that poses signif-
icant seismic hazard in Southern California

- Make HRT dataset available to the community

- Pre-event dataset for future surface-rupturing earthquake
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- HRT dataset useful to examine fault zone geology and geomorphology .\;’j ﬁ;
- B4 airborne LiDAR was collected in 2005 with now old technology SN i ##
- SSAF is accessible and low vegetation so amenable to sUAS-SfM e *\: i ﬁjﬁrﬁ By
- Refine ability to rapidly acquire large HRT dataset quickly £ - s o0
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Field Data Collection 2020 sUAS
- 3.5 days in the field * e R TR \
- 4 people, only 2 are necessary Wit o T . . . i ,_,:--f S\
-1 vehicle S Surfside ICP Differencing &% .. .
- GNSS reference station established each day (Septentrio PolaRX5 re- 3 sl B ol I ;ﬂ‘
ceiver + Tnmlc?le Zephyr Geodetic Il antenr\a). Locations m'f]rked by A U SN g O pe nTO pOg ra p hy | - :.- @ ﬁib “$ g :"':;
drilling holes in boulders, so may be possible to reoccupy in future Q R N e bt N Al
- 22 ~1-hour flights (SUAS managed with Sensefly eMotion software) = TOOI S o (R s ::..;ﬁ.i FT B
- 15773 aerial photographs collected 5 ik N Rl v L& e o A s
- SUAS: Sensefly eBee Plus fixed-wing, onboard multi-frequency dGNSS n Iy e p K o iy 3 & fﬁ o6
@ 1 Hz (PPK), SODA 20 MPixel camera, 8 batteries 9 v Yoo g . NP :;1 kS fﬁ“"k'fg > J \ \
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SfM and dGNSS Processmg N g ) b raster math differencing

Preliminary processing was done each night in the field
on 3 GPU-equipped laptops. Final processing was done

at UVU following the methods below. ) | |
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dGNSS 8 A i ‘ o
- Reference station locations determined using OPUS o | { i%‘ ‘ :
(National Geodetic Survey Online Positioning User Ser- Q | A . e '
vice), with precise ephemeri and 4.3 - 10 hour occupa- o)} = {Q o
tion times % : AR e
- 1 Hz dGNSS positions of sUAS found using Sensefly o | Y- it
eMotion software (Septentrio), PPK method, relative to Y ‘%%f’ .
our local reference stations © | p
- eMotion (Septentrio) interpolates each camera position f, | LT
from 1 Hz dGNSS results, photograph time stamps, and B . € A B ot e
orientation of sUAS (to calculate offset between = ¢ > o e e
camera and GNSS antenna) 4 : 7 e e BT
- Positions determined in ITRF2014 horizontal reference P 3 20'0 o
frame and e||IpSOIda| hEIg htS Local reference station (ali SS . 3 ; Bolr € ¢ ' - L kgﬁ “ S A
Dataset Parameters Summary ez [
— Historically active fault aults from ult Database 1 1
Structure-from-Motion (SfM) . Holocene-L leistocene gegi 0 56% Pl Dated 2020 sUAS Raster math vertical difference _1 g W1m
: . ) Parameter SSAF topographic model active fault sUAS minus B4 lidar
- SfM processing done in Agisoft Metashape Pro Roferences
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which onboa.rd dGNSS failed | | Horizontal Checkpoint RMS 0.019 m mance machines along the Central San Andreas Fault from Surface Frac- PRy 9
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