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Global Map of Forest Canopy Height
1km resolution

4

SR l:l(l)OEIZO lgilometers .
" G b e . <
= S .
. T S

Simard et al. (Journal of Geophysical Research, 2011)

Marc.simard@jpl.nasa.gov




ard@jpl.nasa.gov




g rd@ijpl.nasa.gov

o
<
(0p)
—
<
(a
S~

(7]
O
<




ISTHE NEW
LeisureArts

The project documents every instance of the phrase "is the new" encountered from various sources in 2005. It is intended to map
the iterations of a peculiarly common marketing and literary device.
http://thediagram.com/6_3/leisurearts.html

Google ——— Microsoft Samsung ——— Sony

Slovenia —— Switzerland —_—
/ Ane o o . 8 — 1 Yahoo Fark ——— Slashdot
Canada New York ————— Windy City 25 million 50 12 1 timber SAL ——— HTML FGI » RTFM
Irag — Vietnam \ 30— 40 Java ——— Cobol Ajax —— Flash
Indi. |
neg Estonia l Ohio 4Kids — 2 million purple stoel . CSS «——— DOM Scripting metadata —— data
i 30 hard © _
Latin America Iran flip-flop x\ \ green drive '3 Bloglings ——— Technorati XAML —— XML
Joomla  ——— Mambo
South Korea —_— i y € plnk —_— 5 blog Sempron ——— Duron
Puebl\a Hong Kong yellow Nano ——— Turbo .
" N > PSP — 3 DVR Applelnsider ——— ThinkSecret
‘Cancun New Orleans . GWA ' bling .
ice 0 RSS — WWW i
Laguna ark S c categorization
l Park Slope up & down s:lver \ = podcasting
Suv . Q
white blue ice technology N dash
Hollywood elephone em das
oc RO vegan storage
getting pregnant — Yoga West Village — scar tissue awkward J
email
mental illness media studies —— business studies denim i X volcemail haallll
L upscale " N chips
" napster
normal Jazzercise MFA — MBA smplcty  relian television CBS —— NBC
near shore / 9 art metal foreign service
big non-fiction © moneyless lrans1ormanon bdach ey lAICK (’// »
l /. (—\ foldering
small fiction J, . . porn reality
sm aggregation wide I
young used offshore indie ass —— pussy designer glam Subaru ——— Saab
to YBXI
old new < (o ugly bela anal sex I label internet —— paper VW =3 Satum
il i ji amour
l L staying in depopulation I nepotism ¢ digital ——s  film
new real cute search lovemaking Clarendon
J 3 . Bull Connor
) going out rees 5 sex / gay — straight Karl Lagerfeld —— Steve Jobs
spanking new prog 3 oil — slavery Al Qaeda
October sleep polio @ ¢—— hate
Ignorant  contrived play actual  gacis V) peotankty love hotness Brian McFadden Helvelica
l l awake » asleep Hitler
i irual HIV .
e ated original work virtu T AIDS thug shooting pragmatism Bono ——» Pope
%]
2 violence Dylan
supporling N Robble Williams
nonsonse beld qtj:el ::‘C’zf December g our Space Travel ocal morphine drug war crack Nickelback
Tuesday <] troops iraci
l good loud secret § \ Chiracism use Music
sense 3 vodka ¢——— gin organic Jim Crow ouse Music
conservalive & / Michelle Wie
modem J
cat Thursday kosher smoking cheese heroin prevention
l Labor D / Creed Bamey Nader
d historic  progressive 2orbay , treatment infantilism
9 / N flavor guilt fat
gaming quiet conversion Tiger Woods
New Year's
individuality flat prequel N ) acquisition lorem
l knitting tea = collee I . ipsum
l / tomat jab liposuction
roung  seavel ¥ :Laﬂck apples ————» tomatoes climate change l Twinkywinky
conformity whi gadget bag ——— > man purse
white taste alpha

[

color

bamboo ey cOttON

securily =
[ R ——— L U

cold war

fatbusting



UAVSAR Campaign 2009-2010

e Pl: Marc Simard,
— Co-I's Ralph Dubayah, Scott Hensley
* Objective:
— To assess, quantify and mitigate the impact of

temporal decorrelation on the retrieval of canopy
height from polinSAR
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Airborne and Field Data Collection

UAVSAR LVIS
L-band polarimetric radar capable Laser Vegetation Imaging System

of repeat pass interferometry Full waveform lidar (25m footprint)

Spatial resolution
- UAVSAR: ~“6m
- LVIS ~25m

Swaths
] UAVSAR ~20km

e LVIS 2km (based on max
of 5° look for vegetation)

Field data (88 forest plots)
Tree height;
Trunk diameter DBH
Tree species

Crown size

Terrain Slopes

Time (ns)

CANOPY EXTENT
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Laurentides, Québec

Penobscott/Howland,
Maine

Bartlett/Hubbard Brook, ‘
New Hampshire

Sierra Nevada, Clifornia
La Selva, Costa Rica
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UAVSAR Campaign 2009-2010

TR TR eTest Sites cover a wide range of forest types and terrain
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Data collection strategy

UAVSAR images covered transects of ~100km with ~20km swath
(Laurentides is 185km long)
Covered boreal, temperate and tropical forests
Large diversity of management practices:
—  sites are characterized by experimental forests, national parks and
managed forests (e.g. lumber)
UAVSAR flew 3 days(5 in tropics) over a period of about 2 weeks.
—  Each day, UAVSAR flew 4 times over each site.
—  Collected both zero and 65m baselines.

Example:
—  North East sites flown on 5%, 7th and 14th of August 2009.
—  Providing 4 temporal baslines of 45’, 2, 7 and 9 days
—  Costa Rica: January 29th, 31%t, February 4th, 6th, 10th 2010
Temporal baselines: 30’ and 2, 4, 6, 9, 1Q and 12 days
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It is precipitation and change in moisture rather
than “time” that most impacts temporal
decorrelation on temporal scales of days.

1200 UTC
2009-08-07

Scale/Echelle:
1km/iFixel

40 KM ———

Rain/Fluie
mmhr dBZ

- 60

Total Precip (mm) Mean temp. {deg C)

Wind is nearly stable between 5 and 10km/h.
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Temporal Decorrelation Experiment
Summary and Conclusion

Coherence
o
(=2}

o
'

Boreal 0 days
Boreal 2days
Borea ays
Boreal 9 days

10
Canopy Height (m)

Simard, M.; Hensley, S.; Lavalle, M.; Dubayah, R.; Pinto, N.; Hofton, M. An Empirical Assessment of Temporal
Decorrelation Using the Uninhabited Aerial Vehicle Synthetic Aperture Radar over Forested Landscapes.
Remote Sens. 2012, 4, 975-986.

M. Lavalle, M. Simard, and S. Hensley, “A temporal decorrelation model for polarimetric radar
interferometers,” IEEE Transactions on Geoscience and Remote Sensing, 2011 (online), DOI: 10.1109/TGRS.
2011.2174367.

Pinto, N.; Simard, M.; Dubayah, R. Using INSAR Coherence to Map Stand Age in a Boreal Forest. Remote Sens.
2013, 5, 42-56.

Marc.simard@jpl.nasa.gov




ping of Land S
' 3D Land Mapping - Lidar and R...

4 » | nasa.gov *§~ clinic health clinic los angeles Q) #

Most Visited » §® Getting Started  [5] Latest Headlines v []JPL ~ [ Bookmarks ~

Jet Propulsion Laboratory SOLARSYSTEM STARS & GALAXIES ~ SCIENCE & TECHNOLOGY
California Institute of Technology 3D Land Mapping Home

3D Land Mapping

Click on a marker to find out more information about your favorite site.

Y.

o | Pyora | Toran |

3]
Site: Laurentides Wildlife Reserve (Super Site)
Country: Quebec

United
Kingdom & . "/ Poland

North > ‘ » R ; 1 . ,Japan
Atlantic ¢ South Hloreals
Ocean ; v ¢

R ani
\fanzania

Namibia Indian
] Madag ascar Y <
South Sockang Ocean
Atlantic <
Ocean South

Canopy Heigr;{ (m)

Imagery, ©2011,NASA, TerraMetrics, Map data €2011 MapLink, Tele Atias - Terms of Use

¥ Show derived from ICESat/GLAS and environmental modeling
Download the full resolution (1km) map here [TIF] and map legend An error map can be downloaded

Project Description

This website presents the research projects of , Senior Scientist at the . The overall objective is to

combine radar and lidar remote sensing to characterize the forested landscapes in 3D. The science products generated by Simard and
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A Cal/Val Super Site for Active Remote Sensing Platforms

Réserve Faunique des Laurentides (Québec, Canada) proposed at CEOS 2010

JiReserve Faunique des Laurentides, Quebec, Canada

Laurentides : ’Actlve Remote Sensmg and Fleld Datasets

* 1000m elevation range
* Temperate and boreal forests
* National Parks

Experimental forests

Large scale (Governmental) lumber
management

Public access to all sites

UAVSAR, ALOS/PALSAR

repeat-pass UAVSAR (Multi-temporal )
MODIS, LANDSAT

Lidars : LVIS, ICESat/GLAS, high res.
TanDEM-X

Field

*  Canopy structure
*  Weather data
* Government/industry participation
* Stand age
Real Time Weather data

Missing
— Radarsat (requested)
ENVISAT
TerraSAR-X

_|Reserve and Parks
Reserve Year Cuts
Montmorency Year Cuts
\LVIS data 2009
< Fleld Plots
resolution lidar
DUA SAR 2009
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INSAR inversion of canopy Height
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UAVSAR polinSAR vs Field Height
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UAVSAR polinSAR vs Field Height
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UAVSAR polinSAR vs Field Height
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Conclusion

We empirically estimated the impact of temporal
decorrelation on interferometric coherence and
identified a few causes

We successfully performed polinSAR inversion of
canopy height using repeat-pass UAVSAR data

Future: Continue analysis of the impact of Kz,
extinction, temporal decorrelation and spatial
resolution

Process other sites
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