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Monitoring shifting sands and low-growing
vegetation in shallow turbid coastal water with
LIDAR (LIght Detection And Ranging) and
HIS (HyperSpectral Imagery)

1
= Material %»Q‘%" I_PG
= Hyperspectral (HSI) | Nantes

= topo-bathymetric LiDAR of Nantes Rennes
=  Coupling HSI — IR LiDAR for dune vegetation mapping
= Green LiDAR for sandbank tracking in a sandy bay h =

Patrick Launeau?!, Manuel Giraud?!, Marc Robin?, Agnes Baltzer?  LETG ss:rtzss
Members of Dimitri Lague? and Laurence Huber Moy?
B remote sensi o ﬁ"
remote sensing
SJDYNALIT “ ; ory GEOscigoes
Article
r~ Full-Waveform LiDAR Pixel Analysis for ’
Low-Growing Vegetation Mapping of Coastal $ Ton i m\
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avec le FEDER ET DE DEVELOPPEMENT
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CPER 2007-2013

GENIE CIVIL, ENVIRONNEMENT ET
GESTION DURABLE DE LA VILLE
R51 p6
Axe 3 : Application de la télédétection au
génie civil environnemental et a la
gestion durable de la ville
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CPER 2014-2020

MER — ENVIRONNEMENT - VILLES ET
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R16
Action : Suivi et Surveillance de
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2017 complementary field equipment
2019 new airborne camera
VNIR-SWIR at once
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Hyperspectral remote sensing based on field sampling

Reflectance / pixel 1 m? LiDAR NIR
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——Sand below 5 to 10 cm of clear sea water in 1m? pixel
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image
1) Quick analysis with
NDRLI

index of spectral shapes \pci)
NDVI

Intensity of green
Intensity of red
Intensity of infrared

2) Spectrometry careful analysis of absorption features 50% [

by the calculation of departures between reference
spectra and image spectra averaged on 160 bands

30% |

But, when the
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Topographic mode 1064 nm
with hyperspectral at 1500 m
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£| i ) g — T Trees
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3 Limit of the stabilized dune
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FWF raw display at 3 altitudes
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The maximum (1%t echo) of the FWF
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Normalized Cumulative
Centered LiDAR FWF
ray tracing pixel
deviation from dry sand
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Upward damping function
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Centering FWF erase the relief and lets appear the diffusion

properties et of the surfaces
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Downward damping function
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Bathymetric mode 532 nm at 400 m

Mosaic of the visible images
(under variable cloud cover)

["" sensor Limit for 1064 nm v Sensar Limit for 532 nm

— - User Altitude (m)

| —Eat

« . i 0 i ind Zone(m)
Visible camera & - | Imagine a water column as a canopy
(associated to the Titan) X k : 2

| Green FWF

Rising tide

Echo at bottom

Echo at bottom 3

———————————————————— No echo at bottom 4

Base of
echo 2 at
-2.4m

-10 —T— T T T T T T T T T T T T T

FWF COIOr com p05|t|0n Maximumopenetrati(fr?(i)n water 401% m (fronﬁ(zl%O m)
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Preliminary results of the
La Baule bathymetry

Area of translucent water with echos at the bottom
&

Echo extraction with the program LMS
provided with the Titan (with standard echo setting)

Bathymetric correction proportional to the water index 12
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06-07/10/2017 LiDAR 532 nm at 400 m

Preliminary results of the
La Baule bathymetry

(IR aligned on Green echoes)

Search for weak echoes on
FWF.

Echoes are not well
separated in shallow water.

Om

Waves
Baseline drop

-10

Bathymetric correction with a sea water index of 1.34 13

1000 100 10 1
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06-07/10/2017 LiDAR 532 nm at 400 m
\ .

. Preliminary results of the
La Baule bathymetry

FWF 5x5 median

Analysis of the progressive

attenuation of the FWF *
toward the sea bottom in
moderated turbid water. < o
(sand remobilization during -
tide events). max
mean 10
min
log Bathymetric correction with a sea water index of 1.34 14

Juny

1000 100 10
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36 36
GPS . . GPS .
LMS echoes = GPS Ground thruthing Ny /
in clear FWF shape
32 32 + .
water area Lt analysis of
) 30 N echoes
y =0.9522x + 1.5899 y =0.9764x- .
R? = 0.9809 A R? = 0.986 presenting a
* 2.4 m damping

& 4Car.)illarv wave effect at surface
pT 77 . function
O(mesure-gps)=0.06 m

v

24 24
Green discrete echoes DSM IR NCCFWF DSM

22 22
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

24 26 28 30 32 34 36

Martin
Juigner,
Marc
Robin
and
Morgane
Audere

o 25 50 75 100 Samp|e #
FWF GPS

Preliminary results of

La Baule bathymetry "
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LiDAR 532 nm at 400 m Echo sounder

Agnes Baltzer j

S

200 days later
24/04/2018

— A""
/ Ifremer

Avec hypothese d’une base de retour d’onde a
-1,6 m du dernier écho

06/10/2017

07/10/2017

un Turbide water
4 wﬁ;ﬁb | ‘L‘i"rf
hgen i ’IL
. W j!ﬂ“.ly,ﬂ | ﬂ\ﬂ J. 1 L
T MH‘MME\IFW\‘” M[jjﬁwﬂpmm“’ .
N 0 200 400 600 800 1000 1200

. .
. ) n° pixel
—— Base retour LIDAR med5 vert a-3,2m —— Sondeur bathymétrique p

Preliminary results of the
La Baule bathymetry 16



2018-2019

B, £

. art ciences
— Sciences @UNIVERSITY OF TORONTO
I

Seminar
& Jz Serles October 17th 2018
2°25'W 2°24'W
d HF ! -

Plage Benoit

Grands large sandbank
Impairs

Petits
Impairs

Poose = ~ Blindarea 1

¥ Martineau s

-30min air

2 Petits  Grands
Impairs Impairs

large sandbank

> —2

in water 4
Om 3000m

2°23'W
n

Ll

UNIVERSITE DE NANTES

2"2.2 ‘W

4

La Baule

La Baule les Pins

Uple

planetes et environnement

2 °2I'I ‘W

Nillol?

Om+2.8m

+ -

ng LOLV



2018-2019

B, £

. art ciences
— Sciences @UNIVERSITY OF TORONTO
I

Seminar
& Jz Serles October 17th 2018
2°25'W 2°24'W
d HF ! -

Plage Benoit

Accretion’zone

Grands large sandbank
Impairs

Petits
Impairs

Poose = ~ Blindarea 1

¥ Martineau s

-30min air

2 Petits  Grands
Impairs Impairs

large sandbank

> —2

in water 4
Om 3000m

2°23'W
n

Ll

UNIVERSITE DE NANTES

2"2.2 ‘W

4

La Baule

La Baule les Pins

Uple

planetes et environnement

2 °2I'I ‘W

Nillol?

Om+2.8m

+ -

ng LOLV



2018-2019

E ]SEZI:I}: _— ﬁ‘ Earth Sciences L l na

Seminar :f UNIVERSITY OF TORONTO planétes et environnement
Series October 17th 2018

UNIVERSITE DE NANTES

Thanks to Pierre-Yves Robin from U of T

Special thanks to "‘ TELEDYNE OPTECH

Everywhereyoulook

Mark Topping

Paul Laroque
/. Anca Dobrinescu
. Michael Perdue

Michel Stanier
\ Alex Yeryomin

- Toronto -

Pulse TO FWF

Lac Ontario FWF
returned

S,
-

Testing flight in Oshawa




