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Summary of UAVSAR Acquisitions

Gabon Deployment: 20 Feb. - 19 Mar., 2016

Site Name Type Supported Supported Science Product Flown
mission
Mondah ESA Cal/Val Forest vertical structure Flight 1: 10
Flight 2: 9
Mondah ESA Cal/Val Ancillary dataset showing 7
temporal variability of SAR | 1 line x 3 flights
signal 2 lines x 2 flights
Rabi ESA Cal/Vval Forest vertical structure 11
Lopé Primary | ESA Cal/Val Forest vertical structure 8
Lopé ESA Cal/Val 12-day repeat 10
Pongara NISAR Carbon stocks in coastal 5
ecosystems
Mouilla NISAR Carbon stocks in low 3
biomass forest
Ogooue River NISAR Wetland delineation 3
Ogooue River NISAR Wetland delineation 3
, _ Secondary secor!dary sites
Lopé National - Mosaic for Gabonese 5
Park collaborators
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Acquisitions

Gabon TomoSAR/PolInSAR

Site Name Date Num. of Flight | Altitude Offset (m)
Lines

Mondah 6 March, 2016 9 0, 0, 0, 45, 45, 45,
60, 60, 60

Lopé 25 February, 2016 |8 0, 20, 40, 60, 80,
100, 120, 0

Pongara 27 February, 2016 |5 0, 20, 105, 0, 45

Rabi 28 February, 2016 |11 0, 20, 40, 60, 80,
100, 120, 160,
180, 200, 0

Ogooue River |27 February, 2016 |2 0, 70

Mouilla 1 March, 2016 2 0, 70

Which site is our study site for cross-comparison with Lidar and other radars?
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Processing Flow - |

GPS
+

INU Data

Motion Processor

Multiple-track Kalman Filter
processing to determine

reference track

RTI Polarimetric
Mocomp processing
Preprocessor

Reference

Track
Motion and

Attitude Data
in SCH Coordinates

All flight lines within the stack are motion compensated to one common reference track
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Phase History
Signal

First Stage

Range

DEIE
N-Channels

Motion and
Attitude Data
in SCH Coordinates

Mocomp

Compression

Atmospheric
Delay
Correction

RFI Notching
Radiometric Corrections
Antenna Pattern & r?

Topo- Azimuth Compression 2"d Stag Reskew to
Mocomp wk or Range/Doppler Moco Global Doppler

Strip
SLC Data
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Inteferometric L1 Products

For each stack of multi-baseline flight lines, we produce the following:
« Single Look Complex (SLC) image for each flight line

— Resolution: 0.8 m (along track) x 1.8 m (range)

— Range swath: ~ 22 km
« Lat/lon/height file for each pixel in the SLC image

« Vertical wavenumber (Kz) map for each flight line w.r.t. the reference
track

« Line-of-sight vector for the reference track in double precision
« DEM fringe layer used in motion compensation
« Baseline vector for each flight line w.r.t. the reference track

uavsar.jpl.nasa.gov 7



Vertical Wavenumber (Kz)

« Sensitivity of interferometric phase to topographic height.
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« Implemented full vector equation.
Lopé, B=30m
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Imaging geometry at Cal/Val TomoSAR sites

UAVSAR

(12496.8 -
AGL) m

6096 m

Average Ground Level (AGL)

\ WGS84 Ellipsoid
UAVSAR & SETHI/FSAR 35°

SETHI/FSAR 25° to 55° UAVSAR 20° to 46.5°
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Interferometric L2 Products

« Canopy height map from PolInSAR pair of flight lines
— Corresponding height uncertainty map
» Forest structure profile products
— How many slices per TomoSAR stack?
— Height profile (and uncertainty) per slice
« Biomass map from radar backscatter (and canopy structure?)

uavsar.jpl.nasa.gov 10



eview page:

SLC Stack Review

product QA using these thumbnail images and QA Plots.

Comparison Images

California Institute of Technology

<< Back to My Account

Stack RPI Product Ordering  Help

UAVSAR Home

yzheng - Logout

O Choice 1*
(Baseline corrected)

) Choice 2
(Baseline NOT corrected)

*This is the default choice for this flight line ID

Which product version would you like to archive? You will be asked for a final confirmation.
© None

i’ oi.' er™) /

(Delete this data)

Product: SanAnd_23513_01

Coregistered SLC (Single Look Complex data) Stack of Northern San Andreas Fault, CA

Comparison | Stack | QA Plots
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release

- co-registered SLCs for all 4 polarizations

Jet Propulsion Laboratory

NASA
= California Institute of Technology

[<< Back to My Account

Product: CValle_13300_03 W

Coregistered SLC (Single Look Complex data) Stack of Central Valiey, CA

Other versions: Version 2 (9 Scenes), Ve

HH Previews | HV Previews | VH Previews | WV Previews | S>:k Plots | A

Data format documentation for SLC stack products

Uuaa pOI Inferleromefrlc processing :mclualng |nsxﬂ pall‘S ana g"t! SEacEs; 1 reaay IOI' pu“llc

InSAR Processing Requests

Request Processing  Processing Status ~ Stack Management

R P: SLC Stack

Re

RPI-ready flight lines for Admin (see wiki for pairing criteria)
You can refine the list below by searching by line ID, line site name, line description, flight ID, or SOFRS 1D (flight request).

ST

SanAnd_05002
1 flight line found

Delano

Paso Robles LostHills

Wasco

o Bakerosﬁeld

1. Select a pixel spacing (1x1 is 1.67 m slant range x 0.6 m

2. Select a segment. Click links to download individual files
@ Doppler Centroid vs Slant Range file (view)

HH Amplitude
Click an image to see a larger version.
Apr2, 201
Track 1|
e

@ Segment 1

@ Lat/Lon/Height (download 465MB)
@ Look Vector (download 465MB)

Tracks: | Select un'j Unselect all |

© Segment 2

| Download | Related D

Product: CValle_13300_03 (§

/¢ Coregistered SLC (Single Look Complex data) Stack of Central Valley, CA

Other versions: Version 2 (9 Sc il Scenes)

If any UAVSAR imagery does not 02 Cone
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Track 5 &

view large!

Download | Related Data | HH Previ

Product: CValle_13300_03 W

Coregistered SLC (Single Look Complex data) Stack of Central Valley, CA
Other versions: Version 2 (9 Scenes), Version enes

l HV Previews H Previews ] WV Previews | Stack Plots l Amplitudes

If any UAVSAR imagery does not load correctly bel0

SRTM DEM
view larger
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UAVSAR HH Polarization Coherence at Lopé NP
as a Function of Altitude Separation

A stack of 8 data takes were acquired over Lopé National Park at slightly offset
altitudes to form the following baselines: 0, 20m, 40m, 60m, 80m, 100m, 120m

Correlation

0 05 1

0-20m 40 m-60m 80m-100m 100 m-120 m 120m—-0m

NS

<——— Flight direction

20 km cross track x 43 km along track

UAVSAR data acquired at slightly offset altitudes on 25 February, 2016
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UAVSAR HV Polarization Coherence at Pongara,
Gabon as a Function of Altitude Separation

20 m, Day 1 45 m, Day 1 85 m, Day 1 105 m, Day 1

<——— Flight direction
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uavsar.(p\seR @8¥ acquired at slightly offset altitudes as well as on different days. Day 1: February 27 / Day 11: March 8, 2016



Pongara PolInSAR

Marc Simard / Michael Denbina

~20m Baseline
(Lines 27500—27501)



Preliminary Results from UAVSAR compared to SRTM

Legend
Canopy Height (m)
Il 0.000000

B 30.000000
| 60.000000

UAVSAR PolInSAR Forest Height Estimated from Single-Baseline RVoG Model
Fixed Extinction: 0.5 dB/m




Preliminary Results from UAVSAR compared to SRTM

Legend
SRTM Elevation (m)
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SRTM Digital Elevation Model



Samples
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Preliminary Results from UAVSAR compared to SRTM

Legend
Canopy Height (m)
Il 0.000000

B 30.000000
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UAVSAR PolInSAR Forest Height Estimated from Single-Baseline RVoG Model
Fixed Extinction: 0.5 dB/m




Preliminary Results from UAVSAR compared to SRTM

Legend
SRTM Elevation (m
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SRTM Digital Elevation Model



