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Aerosols: Particles in the atmosphere

Sources. Air quality applications:

® Regions, cities,
municipalities

Impact:

Volcanic . 3
Eruptions * Pollutant industries
® Mines
Sandstorms Wildfires
/)/\o 5
‘_— ._ .‘.
S Aerosols
Industrial Slash &
Pollution Burn
Car Exhaust Space agencies:
Fumes

“Atmospheric correction
* Precision agriculture
¢ Solar Radiation

¢ ESA - EUMETSAT
e Copernicus
e NASA - NOAA

Volcanic ash Dust Forest fires Urban smoke Sea salt




Activities : =~ GRASP

Deep expertise in all domains of remote sensing for EO applications.

SATELLITE
OPERATOR

Deployment of 10 cubesat Conception and « Retrieval of atmosphere
constellation aiming to development of: and surface properties
monitor Air Pollution to (aerosol expertise).
e || s || et
Smart-cities. In-situ instrumentation. Operatlonal.proc.quts for
. » our own space payloads. several public missions:

HARDWARE SOFTWARE

- Sentinel-4
-3MI
-CO2M .



https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-4
https://www.sciencedirect.com/science/article/abs/pii/S002240731830373X
https://www.eumetsat.int/CO2M-aerosol-level-2

GRASP stands for
Generalized Retrieval of Atmosphere and Surface Properties

GRASP is one of the most advanced algorithms for aerosol, gas and
surface properties from any remote sensing source and the @ %l ﬁ §€>j§
combination of them. This inversion algorithm is currently used b e I
main spatial agencies worldwide and was a subject of over 60 -
scientific publications in the last decade.
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Integrating
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GAPMAP Constellation: Payload description

GAPMAP-0 on board of ADLER-2 | aerii2023;

Commissioned
3D render of GAPMAP-0 on board of GAPMAP Constellation August 2023

Adler-2 mission launched on April 2023 Wavelengths 440, 550, 670, 870nm
> Based on HARP CubeSat

Full onboard radiometric and

. . polarimetric calibration; solar + (aW eaby AlAA)
Calibration . : 2
moon; ground targets; satellite
comparis
Nadir pixel resolution 0.58km
Nadir Binned resolution 2.32km
Cross track Swath 77 deg (1070km @650'l;m orbﬁ:)
Alongtrack swath 105.2 deg
Hyper-Angular Sampling Up to 60 angles
Angular sampling Hyperangular
Satellite volume <1.5U
Wide GAPMAP Camera Payload

FOV lens Specialized filter Electronics computer




GAPMAP: First measurements from Space

GAPMAP takes 60 measurements per pixel

= 4 wavelengths (440, 550, 670, 870nm) x 3 polarlzed states [l
Q U] x 5 viewing-angles

Liu et al., 2017 8




Déploiement de la constellation = GRASP

2022 2023 2024 2025 2026 02027 2028 2029

Développements Proof-of-concept Développement de la chaine de services
Pré-lancement GAPMAP-0 d’Observation de la Terre

GAPMAP-0 |  GAPMAP-1 GAPMAp_ng.

Operated by Spire Operated by © Planned but funds ;
mission ADLER-2 : : U-Space : not secured yet & -8
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3. GRASP EARTH: PRODUCT CHAIN AND CUSTOMER SEGMENTS

* Satellite sensors
* Ground, airborne, in situ
instruments

 Launching satellites * Data aggregation
* Field and airborne campaigns  Algorithms
* Ground Networks * Interpretation

* Radiative transfer

* Joint databases

* Smart combinations

* Interpretation

* Assimilation to transport models

* Calibrated, geo-located data * Aerosol, surface, gases, clouds,..
products products

* Value: Engineering value * Value: Scientific value

* User: R&D and institutional  User: Large emitters

partners

* 3D maps and forecasts of
pollution, amongst others.

* Value: Broad public value
* User: Policy makers, smart cities

No sunglint
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What is GRASP?

GRASP code has been developed at the
University of Lille by LOA (Laboratoire
d’Optique Atmospherique)

L I L L E

- Based on physical concepts

- Multi-instrument GRASP SAS:
- Promoting
- But not only! A forward model too! - Consulting
- Maintaining
- Aerosol optical and microphysical properties - Developing
- BRDF

GRASP Software Overview, 6th March 2025 | -|2
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Why GRASP ?

1. Generalized: Based on physics concepts instead of instrument dependent concepts

2. Modular: The software is highly 3. Versatile: Highly configurable,
optimized and designed as easily adaptable and extensible
independent modules.
Active Passive
GAS @-‘]—@

VERTICAL INVERSION

PROFILES

RADIATIVE
TRANSFER

="

Sun
photometer

Surface reflection

GRASP Software Overview, 6th March 2025 | ]3



Are more reasons needed?

= Founded on solid mathematical and scientific ALPSO
background %’ idar PARASOL imager

= [nnovative:
— Multi-pixel constraints
— Multi-instrument
— Combined retrieval of atmosphere and ground

= Open Source GRASP
$HOPEN

Time-Variability Constraints

u|t’s fun!

GRASP Software Overview, 6th March 2025 | ]4



| et’s start!
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Our goal

¢
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© MEDAVIA.CO.UK I
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we are here:

But so Tar

GRASP Software Overview, 6th March 2025 | ]7



GRASP Forward model

colunl;\:ar:)/s:cllume Aerosol vertical Surface Gas absorption
) profile BRDF, BPDF
roperties
T
| |
1
Multiple scattering :
1
| |
Y
Nephelometer Lidar Radiometer Spectrometer

N OO | U OOR PO

D

Real POLDER image
(31st Aug 2013)

—

Synthetic image

GRASP Software Overview, 6th March 2025 | 18



The inversion

Observation definition

Forward model

D

- f* - vector of inverted

- f(ap) - vector of measurement fit
at p-th iterations

- a - vector of unknowns at p-th
iteration (retrieved parameters).

Inversion settings

* Description of error Af
* A priori constraints

> Simulates observations f(aP) from
given set of parameters aP
L
aP - next f(aP)
A
of jon definits — :
Numerical inversion
i i *
Viewing g'eo.metry', el f .| Statistically optimized fitting of
characteristics, altitude etc. > . A
f(a®) to f* under a priori
Qbservations f* constraints
Pl final
A 4

Retrieved parameters
aP - describes microphysical
properties of aerosol components
and measurements calibration

GRASP Software Overview, 6th March 2025 | 19



Evolution of retrieved characteristics

Evolution of SD

lterative optimization

#2 Iteration
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0.48219E+00
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0.12532E+00
0.14883E+00
0.18053E+00
0.15414E+00
0.13827E+00
0.12358E+00
0.10835E+00
0.73215E-01
0.14670E-0

Iterations

o7
06
os

. 04

a3
0z
0l

Result

0.14706€-01
0.11534E+00
0.27083E+00
0.48219E+00
0.61603E+00
0.46581E+00
0.21717E+00
0.92982€-01
0.56556E-01
0.53821E-01
0.65560E-01
0.83369E-01
0.10269E+00
0.12532E+00
0.14863E+00
0.16053E+00
0.15414E+00
0.13827E+00
0.12359E+00
0.10635E+00
0.73215E-01
0.14670E-0

model

GRASP Software Overview, 6th March 2025
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The dataflow

Settings ‘
GRASP » S
Sensor data ‘
(sdata)

GRASP Software Overview, 6th March 2025 | 2]




The dataflow

Settings ‘
GRASP » S
Sensor data ‘
(sdata)

GRASP Software Overview, 6th March 2025 | 22




The settings

Observation definition w

A 4

Simulates observations f(ar) for a
given set of parameters af

1
aP flar), etc.
. e A 4
Observation definition:
Viewing geometry, spectral F Numerical Inversion: Inversion settings:
characteristics; coordinates, etc. ?| Stat. optimized fitting of f*by [€ - description of error Af*;
Observations: f* flaP) under a priori constraints - a priori constraints
ar- final
y
Retrieved parameters:

aP—describes optical properties
of aerosol and surface

GRASP Software Overview, 6th March 2025 | 23



The settings

Characteristics

Observation definition M

> Simulates observations f(aP) for a -
given set of parameters a?
A
aP flar), etc.
Observation definition: Y
Viewing geometry, spectral f" Numencalw w
characteristics; coordinates, etc. ?| Stat. optimized fitting of f*by [€ - description of error Af*;
Observations: f* flaP) under a priori constraints - a priori constraints
A p - final A (@) A
a o
-]
: & %
Retrieved parameters: o @
aP—describes optical properties (3D o
of aerosol and surface 8 =z

Products

GRASP Software Overview, 6th March 2025 | 24



The settings

YAML file which
describes the
inversion strategy and
its specific set up

© U s R

108

126

128
129
130
131
149
150
189

input: <...3 lines />
output: <...4 lines /> #example_lidar_sunphotometer_inversion_test.txt

retrieval:
convergence: <...9 lines />

regime_of_measurement_fitting: <...2 lines />
product_configuration: <...2 lines />]
regime_of_multipixel_constraints: <...2 lines />

radiative_transfer:
number_of_layers: 50
molecular_profile_vertical_type: standard_atmosphere
reference_plane_for_polarization: meridian
simulating_observation: <...5 lines />
simulating_derivatives: <...5 lines />

noises:
noise[l]:<...7 lines />]
noise[2]: <...7 lines />]
noise[3]:<...7 lines />]

phase_matrix: <...11 lines />

products: <...22 lines />

debug: <...4 lines />

constraints:
characteristic[1]: #1
type: size_distribution_triangle_bins
retrieved: true
mode[1]:
initial_guess:
single_pixel:
smoothness_constraints:
difference_order: 3
lagrange_multiplier: 1.0e-2
multi_pixel:
smoothness_constraints:

<...5 lines />]

derivative_order_of_X_variability: 0
lagrange_multiplier_of_X_variability: 0.0
derivative_order_of_Y_variability: 0
lagrange_multiplier_of_Y_variability: 0.0
derivative_order_of_T_variability: 0
lagrange_multiplier_of_T_variability: 0.0

mode[2]: <...18 lines />

characteristic[2]: #2<...39 lines />

GRASP Software Overview, 6th March 2025
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The dataflow

Settings ‘
GRASP » S
Sensor data ‘
(sdata)

GRASP Software Overview, 6th March 2025 | 26




Data organization

“segment” l
\mj ( \% E_ y;

GRASP Software Overview, 6th March 2025 | 27



Input/output extensions

Controller

Driver iteration function

O m

o g =
2 v functi > 8

c

£ 0 segment function e f?i
TU -L_; — — 6' O
B - 2 S
g £ current function S
c

s =

Transformer tile function
— Retrieval Algorithm

Y

Constants set
(“size of GRASP”)

GRASP Software Overview, 6th March 2025 | 28



Input

Input segment

int meas_type[KIP]

............................... float wl
R R . “float hobs ; lintind_wl
‘int npixels : Yint nwl : -float sza : .
,‘3 int nt : ‘int cloudy ! -float thetav [KIP][NBVM]  : GRASP geometry definition
-int nx : Hoatx : float phi[KIPJINBVM] -
-int ny : “float y ' Lint nsurf : )
-int id_inversion {inte4 tt : -float groundpar[KSURF] | sun
................. :int iX_ : :float gaspar : \
int iy : E|nt nbvm[KIP] ! X e Satellite
‘int it : :H“ nip B : >/
"l : .float tau :
:2: gﬂif; ; Hfloat p11[NBVM] 5 Fﬂﬁ//m
‘int out_t : -float p12[NBVM] : \/
foat mas! [ eatpzzineuM i 5
pixel[KIMAGE] : : ‘float p33 i
::Irﬁz?:c!ilvnd_percent :float p34[NBVM] O, = Solar zenith angle
‘int icol -float p44[NBVM] ! 0, = Viewing zenith angle
:int file index ;float IS[KVERTM] A® = Relative azimuth angle = @, - O,
‘int ifgas float dp[KVERTM]

-float ri[KVERTM]

‘float i[NBVM]

-float g[NBVM]

“float uINBVM]

:float p[NBVM]

‘float cmtrx[KIPJ[KNBVM]
> meas[KWM] ‘float mprof[KIP][KVERTM]
“int ifcov[KIP]

‘int ifmp[KIP]

‘float hvp [KVERTM]

SDATA description in the official documentation (chapter 4.2): https://www.grasp-open.com/doc/ch04.php

GRASP Software Overview, 6th March 2025


https://www.grasp-open.com/doc/ch04.php

The dataflow

Settings ’
GRASP ‘ S
Sensor data ’
(sdata)

GRASP Software Overview, 6th March 2025 | 30




D

> bool lidar

ool res * bool opt '
[ boolpar )
3 bool rind .
. boolfit bool chem bool opt bool opt
bool phmx boollidar © ~ bool idar
oo}

bool sd2m_mph i
: : bool sd2m_ext
surface  |—>  bool surf bool pm bool par aerosol cloud
bool types -
N duct bbflux
products 4’ forcing
errest
: int npixels
: intnwl
: int nsd
_— intns
: ot nﬂr}\(sw . int niter : : e,
loat wi float rest
> float resat [KKNOISE] : . :'05‘ resa [KKNg:;SE]
float resrt [KKNOISE] float resr [KKNOISE]
* int ngri . : .
float radius [NRR]
: float SDLINRCIINRR] © L/ pixel [KIMAGE]
pixel [KIMAGE] ™1 fioat par [PARS] foat extt
It can be dumped in L =l corenn | : o
g joat aext
p E fost orp float ext [KSD]
] —»l opt |‘>‘ pixel [KIMAGE] | float ssa [KSD]
d_ ff t f t . g float aext [KSD]
g
ifferent formats: [l pmrmaen | | v
. floatmreal [KSD]
float mimag [KSD] R :
Classic ﬂoatangle[KMPal] : : :Inmvh" SDIKMs
- p— loat ph12 p
wl ke © float ph22 M
p\xe\ [KIMAGE] S floatph3s Mp
float I [KSD] © float phas M
— : pax
- CSV e \H\ wikw | roreaki frostaminriay
. float Idprt : :Iual pht12 {KMpaq
© float pht22 [KMpar]
. !IEZ:?L[% : © float pht33 [KMpar]
| pixel KIMAGE] > (oS0 lol float phtas [Khpar]
_ floatreff 3] © float pht44 [KMpar]
LA —>| pixel [KIMAGE] |——————> float ext [2][KW] ﬂoa' h [KSD]
_ t h on 1 Es[  chem pixel [KIMAGE] float fabl [KSD]
H L L foat sl [<SD)
t fsoot [KSD]
o ] pelmnee [ toatomz e o ot o fks]
float fbrc [KSD]
i
—>| types ‘4>‘ pixel [KIMAGE] }—» intindex ;,:3:{5&'}1‘“5“"“"{,’, e
 float TSTD_ext [KSDJIKW]
PR R float ERR_extt [KW] loat ERRLIf KSDIIKW] :
© foatndvi L ot EFP RPARS] foat BIAS exn[ foat BIAS_Ir [KSDJIKW]
i, © loat ERAP KPARS) float T ¢ foat 1ST0 Ir[KSD][KW].
float saosdo - © flont TETOP [KPARG foe R s KDY :
loat salbedo t float BIAS._ssa [KSD]IKW] loat BIAG. i 1A
float TSTD_ssa [KSDILKW] foat TSTD_ It [KW]
loat ERR_ssat
par ‘-—»‘ pixel [KIMAGE] ‘ ﬂomBlA%‘ssat[[vaﬂ
float TSTD ssat [KW]
o ot o[ eimamncey | i feaTSTOesal k)
L» pixel [KIMAGE]
float ERR_ext [KSDJ[KW]
pixel [KIMAGE] float BIAS. ext [KSD][KW]
forcin bbflux pixel [KIMAGE] float ERF;
9 m_' pixelKIMAGE) foat EPR sea ssa[KSD][KW]
forcing r—» pixel [KIMAGE] it i o B oo e
" foat Bbubo [KNT: float BIAS_ssat
PSS : float bbdfx0 [KNT]: ERRLIN [KW]; :
int nhlv " float bbufxA [KNT] : float BIAS_Iit W
float netfore [KNT]  © " oot bidhA KNTH :
float forceff [KN]  oat hiy feNT)
float hiv [KNTI : floathiv T

GRASP Software Overview, 6th March 2025 | 3]



Output

segment output

int npixels

1

: int nwl
5 N 3 intnsd -
> info > iNtNNoISeS = . o
foat wi (KW L paniter © foatres
oat w . float rest —>
..................... > float resat [KKNOISE] : float resa [KKNOISE]
—> res P : float resrt [KKNOISE] float resr [KKNOISE]
©int ngrid .............................................................
— — > float radius [NRR] :
par . float SDL [NRC]INRR] : L—————5| pixel [KIMAGE]
> wioval T | R
T . '
>|_pixel [KIMAGE] float par [KPARS] / e :
.................... . float e :
L fit | SO e ——————————— - . float ssat .
' e . . .
2 feathexp > float oxt (KD
—>i opt |——>| pixel [KIMAGE] | float ssa [KSD]
> wl[KW] float aext [KSD]
—> rind }—’I pixel [KIMAGE] ’—)[ wl [KW] | T
P _|_>i float mreal [KSD]
,.int nangle | . floatmimag[KSD) -t
_>— " float angle [KMpar] : I: : ;:oat p:ﬂz [[blzsssg]][[mpar]]
.................. wl [KW] . oat ph1 par
: : float ph22 [KSD][KMpar]
> PxelIKIMAGE] e float ph33 [KSD][KMpar]
s . floatIr [KSD] float ph34 [KSD][KMpar]
—»’ lidar |—>| pixel [KIMAGE] ‘—>| wl [KW] | . ;:g:; :?tpr [KSD] ;:g:: g:;’ﬁ [[If(SMDp]LIf]Mpar]
-------------- float Idprt float pht12 [KMpar]
—>|  Asfosol floatov[s] | e float pht22 [KMpar]
- . float std [3] float pht33 [KMpar]
mph  |=—>| pixel [KIMAGE] |—> g (3] float pht34 [KMpar]
> . float reff [3] float pht44 [KMpar]
ot |—>| pixel pamace) | > float ext [2JIKW] roatmKsDl
Y — | . float fwir [KSD] -
— chem »|  pixel [KIMAGE] GRASP Suftvare OVits grch 2025

float finslbl [KSD]

R PR S Ty 7Y X |

D

132



The dataflow: Let’s run it

Settings ‘
GRASP » S
Sensor data ‘
(sdata)
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GRASP-Cloud

GRASP IS IN THE AR CLOUD
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D

GRASP-Cloud

b 8 )

File Edit View Run Kernel Tabs Settings Help

m v Bt C | Termial x \
. m /diva/
Standalone Operation = G Edanch_nave: dev-gases is i
p (n) I:m: Courpued on 2020-10-12 09: 35 27 +0000 comnu.t of 2020- 10}-‘12 11: zgmllsngoc)' GRASP is installed and
lidar-conversion ith iler: cc (Ubuntu 9. Oubuntu2) 9.3.0 i
1. Download GRASP-Open COde — :nt».n gomu compx.lex(:l: cmtj Forzrgnl(ubun:u ;.3.3-10ubuntu2) 9.3.0 fU”y fUnCtlonaI OUt-Of-the-b

Q Using hyperspectral constant set and build t Release

& B8 pandora othez o:l:zons?cmodels module compiled (23937{5‘;,

2. Install Compilers and Libraries

Maximum segment size: nx=1 ; ny=1 ; nt=14

" README.ipynb Input drivers loaded: sdata segmenter(f48a94fa) yaml aod(v1.0.0.0)

3 () Input transformers loaded: iguessbmbasedonaod(v1.0.0.0) none python(v1.0.0.0) segment_ imagedat
. test.sdat P gue Py gment._:
% COmp]Ie GRASP Output segment functions loaded: classic classic_plot csv none
Output tile functions loaded: csv hdf5(df34d5f) none
D Output current functions loaded: none
. Prepare Input Data (e.g. SDATA) Path to resources: /ust/share/grasp/

Sparse solver used: SuperLU
Build System: Linux-3.10.0-862.14.4.el7.x86_64

Prepare Configu ration = Executable path: /usr/bin/grasp_app

N o AW

usage: grasp [OPTIONS] <settings_file.yml>|help
. Run GRASP | Where focus should be ! | » oprIONS:
-v use valgrind
; Load and |nterpl"et Output grasp@app-dafuer-2dgrasp-2ddiva: /workspace$ |:|
1Mo & Terminal 1
How to access to the platform (prototype): How to run GRASP in the terminal:

1. Register at GRASP-Open website
2. Access: https://hub.grasp-cloud.com/diva $> grasp settings.yml

GRASP Software Overview, 6th March 2025 | 35
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GRASP-Cloud

View  Run

* c

| 2 File Edit
[ + ®B
.
= / welcome /|
Name
B8 logos
Q 8 pages

Kernel Tabs

Settings  Help

B Terminal 1 X | [# Untitled.ipynb X | [ welcome.ipynb ® | W index.ipynb X | A Grasp.ipynb X

B + X

l (1]:
1

W) index.ipynb

14 @

Waiting...

Python 3 | Idle

T [ » m C » Code v O Python3 O

import grasp.code as pygrasp

Import the algorithm

segment = pygrasp.Segment("example_lidar_sunphotometer.sdat")

Prepare the input

settings = pygrasp.Settings("settings_example_lidar_sunphotometer_inversion.yml")

results = pygrasp.run(settings, sdata=segment)

Execute de algorithm

import grasp.code.plot as gplot
smatplotlib inline

gplot.size_distribution(results, total=True)

Size Distribution

— Ttal

Check the results:
- Visualization
oo - Access to data

01 10 100
radius (um)

results[ :].retrieval_par.sd[:,:]

<xarray.DataArray (sd_modes: 3, sd_bins: 244)>

array([[2.9160010e-04, 1.6848989e-02, 3.9935049e-02, 5.6065500e-02,
5.5439431e-02, 3.5982158e-02, 1.4690758e-02, 5.1788371e-03,
7.0376168e-03, 2.2233780e-02, 5.7262760e-02, 1.2276277e-01,
2.AR73226e-A1._2.9136AAR4e-A1__3.3773920e-A1__ 2. 0R87949Ae-01

Saving completed Mode: Command @ Ln1, Col29 welcome.ipynb
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GRASP-Cloud

Z File Edit View

+ B
]
> Summer_Schoo
s Name

Run Kernel Tabs Settings Help

* c [% summer-school le.ij X = [A 3MI-Validation-short.ipynk X | [® 3MI-Validation.ipynb X
| B+ XD 0O » m C Code v
- Last Modified

[R] summer-school-exal seconds ago [ %matplotlib inline

[ example_aod.sdat 21 hours ago

@ mapfy.py

Y: settings_aod.yml

import grasp.code as pygrasp

4 minutes ago

Info: Used library at: /home/grasp/.venv/share/libpython_grasp.so
21 hours ago

settings=pygrasp.Settings("settings_aod.yml")
segment=pygrasp.Segment ("example_aod.sdat")

[4 results=pygrasp.run(settings, segment=segment, print_screen=True)

Config file read successfully
The tile is divided in segments with 1 rows, 1 cols and 1 times. 1 inversions wil
Retrieval #0 (1/1): 100.00%: 1 pixels will be processed
in set_RIN_retr_par_number:
KNSING = 23 - number of parameters driving forward model for each pixel
KNSINGF = 6 - number of retrieved parameters for each pixel
in set_RIN_RT_OSH_flags_surf:
isurf_land(1), isurf_land(2), isurf_water:
_aoa _aoa _aaa

from mapfy import *
input_path = "/input/webdav/polder-optimized/v1.1/12/daily/GRASP_POLDER_L2_20080601.full.nc"
ds = xarray.open_dataset(input_path)

[16]: ‘show_bandtds, ds.AOD565, *xproj_sinusoidal, cmap='jet' , vmin=0, vmax=1)|
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Before finishing....
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Resources at GRASP Open Web Page

30786805180 officegraspsas.com

Access to the code

Data processed ready for:
- Easy download

= Visualization
Documentation
Publications

Tools

GRASP Summerschool  Home Publcations

Products

GRASP Open Code

“The code i pen for 2 sers wih Scentc PUrPoses. Lets sartusing GRASP agornm by your ownl

POLDER/PARASOL

Download POLDER data

MERIS/ENVISAT

Meris surface albedo procossad by GRAS
(865nm - Novemoer of 2008 avors

Documentation

Register

Contact

Download MERIS data

GRASP-AOD

Radivs (: m)

Try GRASP-AOD application

Spheroid-package

Download Spheroid-package somcon

Lidar + Sun/Sky Radiometer

Aerosol Lidar Ratio, St

ol | - L
03 04 05 08 07 08 09 1 11

Wavelength, pm

~
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Resources at GRASP Open Web Page

POLDER 1,2 and 3:
- Components

- Models

Sentinel-3/OLCI
Sentinel-5p/Tropomi

Envisant:

- Meris

- AATSR

- Synergy Meris + AATSR

v

® © ® = GRASPProducts Catalogue X +
& > C & grasp.cloud.arlas.io/catalog/?filter=%7B"product_list":%7B"filters":%7B"grasp":%5B%7B righthand" false,"{":%5B%5B%7B" field""pro.. h * @ @ @ *» O @

Max value  Opacity
Y B

Min value \rnes
bl Bounds Chegen,s nalette

Choose a variable
N .
SORASP pcsopicacupn o < Faes < [0 ] [, om— i s

10NA0Hd

©MapTiler © OpenStreetMap contribitors

2009 2010 2011 2012 2013

i \ \ =Sl Se—>
2004 2005 2006 2007 2008
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Registration

£ C (@& grasp-open.com/register/

x 4+ M
L ER: I

33786805180 5 office@grasp-sas.com

GRASP

Home Products Publications. Documentation Register Contact (o}

https://www.grasp-open.com/register Signup for free

Al fields are required:

Username

Institution

Organization type

By 2025
a total of 1803 users
in 81 countries

GRASP Adoption Level

Ty GRASP
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Thank you very much...

...and goo luck with the training!

y

/

— Funded by
ATARRI the European Union %




