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All the functions are written in IDL language.
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1. data and pre-processing in iCARE

2. steps to use the tool

3. tool functionalities basic description
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Data displayed

The tool uses 3 different data :

- Pre-processed data files created in ICARE and copied to
your machine (explained in ).

- some model outputs for comparison (explained in )
- some active fire data to determine fire locations

Active fire data are read in the “path_fire"” directory using

the get_fires function.
The current version of the code uses MODIS fire products

that are not under public access.
To access these MODIS fire products please read :
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ftp://mapsftp.geog.umd.edu/welcome.txt

Laplace
Pre-processing in ICARE

CALIPSO level-1 data are very heavy and a selection of a sub set of parameters is
sufficient for this visualization tool. In addition the level-1 data horizontally
interpolated from 300m to 3km.

A pre-processing is applied to reduce the size and prepare the files with CALIOP data
for the tool on the ICARE ressource center in Lille. You need authorization to get
access to CALIOP and PARASOL data, contact ICARE: contact@icare.univ-lillel .fr

The IDL function called create_ CALIPSO_tabs pre-processes:

- CALIOP level 1 data in /DATA/LIENS/CALIOP

- CALIOP level 2 data in /DATA/LIENS/CALIOP

- Winds from ECMWF in /DATA/LIENS/PARASOL/ANCILLAIRE/METEO/
- ECMWF PBL height (maximum during the 24h before)

It also produces an array of all the latitudes and longitudes of the day. The name of
the file is YYYY_MM_DD_liste_longilatit where YYYY is the year, MM the month and
DD the day.This array enables the visualisation tool to shift quickly to another track in
the selected frame. (If this array is missing, the “create_longi_latit” function within
the visualization tool is called and it takes between one and two minutes to be
executed.)
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CALIOP on CALIPSO

ascending orbit, 29/30 half-orbits/day
Orbit cycle : 16 days => 233 orbits in a cycle
always comes from the East (inclination = 98,2°)

- hight orbits: upper right to lower left on the plots

- day orbits lower right to upper left on the plots
Day is defined for a sun-earth-satellite angle between -95° to 95°. So
"CALIPSO day" is longer than "CALIPSO night" (about 52 min for day and
46 min for night)
vertical resolution: 300m in raw data (in hdf files in ICARE), smoothed to
3km for this tool
horizontal resolution: 20m
To know more about CALIPSO please refer to

or
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http://smsc.cnes.fr/CALIPSO/
http://www-calipso.larc.nasa.gov/
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Preprocessing in ICARE
the IDL routine create_CALIPSO tabs

Select the files to consider regarding the
selected frame

l

Enter the loop over the files to
g consider

l

Collect CALIPSO data

l

Collect ECMWF BLH

l

Collect Winds using read_meteo
function

Save the track data in the pre-
processed file

‘ Tutorial, CALIPSO visualization tool 7



Institut
Pierre

',:: . = % imon
N Model data .Smpface

The model data need to be written in netcdf format.

The filename must finish by '.mXX.dYY.nc' where XX is the month number
and YY is the day number ('.m01.d02.nc' for example if the date is the 2"
of January).

The file must include the following variables :

-X : longitude of the grid

-Y : latitude of the grid

-pmid3d : pressure at the middle of the boxes in Pa [x,y,z]
-DH3D : vertical box heigth in km [x,y,z]

-OD5503DD_BC : BC AOD per layer 550nm [x,y,z]
-OD5503DD_FINE : Fine Mode AOD per layer 550nm [x,y,z]
-OD5503DD_POM : POM AOD per layer 550nm [x,y,z]
-OD5503DD_SS : Sea Salt AOD per layer 550nm [x,y,z]
-OD5503DD_S04 : SO4 AOD per layer 550nm [x,y,z]
-OD5503DD_DUST : Dust AOD per layer 550nm [x,y,z]
-OD5503DD_AER : Total AOD per layer 550nm [x,y,z]

All AOD are basically given here at 550nm but the user can use other
wavelength close to 532nm or 1064nm (CALIPSO channels). Nevertheless, the
user must keep the same names for the variables.
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Launch the visualization tool on your local machine

Get the IDL routines:
cp /home/aerocom1/CALIOP/visuCALIOP_Labonne.pro <your_directory>
The whole tool is in one file including more than 20 functions.

Launch idl

Compile the function for the visualization tool:
>.compile visuCALIOP_Labonne.pro

Plot the day of you choice:
>VisuCALIOP_Labonne, year= , month= , day=

After, you can navigate interactively
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2. steps to use

EXAMPLE: you want to visualize the 1st of March 2007.

Connect in ICARE: ssh username®icarbure.icare.univ-lilel .fr

cd /home/labonne

>idl

>.compile create_tabs_CALIPSO.pro
>create_tabs_CALIPSO, day=1, month=3, year=2007

It will create about 29 (=number of orbits/day )files in "path_outputs” named
2007_03_01_* (it takes ~10min) + 2007_03_01_liste_longilatit.

Create a directory called 2007_03_01

Copy all the files in this directory, including 2007_03_01_liste_longilatit

( « mv 2007_03_01_* 2007_03_01 »)

Copy ("scp -r") this directory from ICARE in the "path_caliop” directory

Compile:

>compile visuCALIOP_Labonne.pro after checking the directory paths
Launch:

>VisuUCALIOP_Labonne, day=1, month=3, year=2007
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Main algorithm basic description
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visuCALIOP_Labonne

get_paths Set directory paths for the
l different inputs

Create the visualization window

create_visu_window
- with the buttons

l

find_tracks

l Realize the plots regarding the
go_to_track track that is considered. Slide 12

T T
[27.79N , 10.01E]
8 ™
Molecular 532nm
=15] Moleculor 1084nmm

Find the track numbers to
consider.

param_event . . &

actions depending on events on == -:

the left side of the window.
Slide 13-20

profiles_event

A click on the cross section

| generates a new window showing the
| CALIPSO and model cross section

- _profiles at the selected location
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go_to_track

Change the file and the data

pick_up_model_outputs

|

plot_model_outputs

l

plot_calipso

l

plot_map
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-

If it needs to change the
current selected track it is said
by a keyword. Then it reads
the corresponding data

Computes attenuated
backscatter profiles along
CALIPSO subtrack from the
model extinction

Plots the model attenutaed
backscatter on window lower half.

Plots the measured attenuate
backscatter on window upper half

Plots a map showing CALIPSO
subtrack. The colored font gives
the Model Total AOD if the
model profile is plotted.

| Tutorial, CALIPSO visualization tool
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param_event

Comparison Attenuated Backscatter MODEL-CALIPSO

35.33M 30.58N Z5.81N 21.03M 16.25M 11.48N £
EETY 17 05 1627 19,421 20,550 1 560 2
Hilkss  Elfsressl Ok 543km 1087k 1630Km 2178k 2717k 0t

Alti maxi 10,0000

H smooth (k) | B0, 0000

Level-2 CALIPSO
products can be used to
show the aerosol and
cloud layers detected
by the standard - v v

CALIPSO algorithm. fEE i

I WINDS (B50hPa)

Y smooth (m) |20

Opt Depth max |1, 00000

Altituda [ken]

HENIEH

BER aerosols 70,0000

I MODIS ACTIVE FIRES

Attenuated Backscotter — CALIOP (log scale)
[ EESEEEREes )

7 ECHWF BLH 0.0001 Q.00 0.0100 01500
Attenucted Backscatter — Model {log scale)

I MOLECULAR CORR (slaw) [ S |

0.0501 0010 L.a100 01000

CHODSE HAP

MEXT TRACK |  Sth MEXT
FREV TRACK |  Sth PREW Date = O1,/07/2006

Time = &3h03mndda [night)
Mo tracks |3

NEXT DAY Gth MEXT
FREY DAY Gth PREY

BC FINE | S04

st | pon | s | ! ‘ . . ‘ .

plot_calipso

.

Mtitude [km]

ra

Gkrn 543km 1GETkm 1630km 2174km 2F1Tem 3z
35.33M J0.58N 25810 21.03M 18,260 11.48N £
15.74% 17.000W 18,270 TEA2W 20,50 21.58W 2
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param_event

Comparison Attenuated Backscatter MODEL-CALIPSO

Select altitude range
for CALIPSO and model
display

v
plot_model_outputs

plot_calipso

v
plot_map

Menu
35.33M 30.58M ZS5.81N 21.03M 16.250 11.48N 3
i ClL resile 1574 17 050 18.27W 19,420 20,52 71.58% 2
DOk 543km 1087 km 1630km 2174km 2F17km 332t
Alti mini +0,50000
Alti maxi 10,0000

V' smooth (m) |20

Opt Depth max |1, 00000

BER aerosols 70,0000

Display Options

J7 HODEL DATA

- 532 nn -=3 1064 rm
1 WINDS (BS0hPa)

I MODIS ACTIVE FIRES

J7 ECHWF BLH

-1 MOLECULAR CORR (slow)

CHODSE HAP

MEXT TRACK |  Sth MEXT
FREV TRACK |  Sth PREW

Mo tracks |3
NEXT DAY Gth MEXT

FREY DAY Gth PREV
Total Aerosols

I FINEl S04
DUST PDMI 55

Altituda [ken]

Attenuated Backscotter — CALIOP (log scale)
[ EESEEEREes )

0.0001 Q.00 0.0100 01500
Attenucted Backscatter — Model {log scale)
[ S |

0.0001 00410 0.0100 018400

Date = O1,/07/2008

Tima = G3h03mndts (night)

Mtitude [km]

Gkrn 543km 1GETkm 1630km 2174km 2F1Tem 3z
35.33M J0.58N 25810 21.03M 18,260 11.48N £
15.74% 17.000W 18,270 TEA2W 20,50 21.58W 2
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param_event

Minimum values:

HOI": 3km ALt1 mind £0,50000

vert: Zom ALti maxi W
2.0t ]

H smooth (k) | BO,0000

| smooth (m) |20

D

Opt Depth max |1, 00000

BER aerosols 70,0000

i

v

Change the horizontal
or vertical
« smoothing »

Display Options

J7 HODEL DATA

- 532 nn -=3 1064 rm
1 WINDS (BS0hPa)

I MODIS ACTIVE FIRES

J7 ECHWF BLH

-1 MOLECULAR CORR (slow)

CHODSE HAP

MEXT TRACK |  Sth MEXT
FREV TRACK |  Sth PREW

Mo tracks |3

NEXT DAY Gth MEXT
FREY DAY Gth PREY

Total Aerosols

I FINEl S04
DUST PDMI 55

plot_calipso

16.250
20.52%
217 4km

30.58M
17 054
543km

11.48N 3
1,580 :

1630km 2T17km

Altituda [ken]

Attenuated Backscotter — CALIOP (log scale)
[ EESEEEREes )

0.0001 Q.00 0.0100 01500
Attenucted Backscatter — Model {log scale)
[ S |

0.0001 00410 0.0100 018400

Date = O1,/07/2008

Tima = G3h03mndts (night)

4

Mtitude [km]

ra

Gkrn 543km 1GETkm 1630km 2174km 2F1Tem 3z
35.33M J0.58N 25810 21.03M 18,260 11.48N £
15.74% 17.000W 18,270 TEA2W 20,50 21.58W 2
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param_event

Comparison Attenuated Backscatter MODEL-CALIPSO

J Clouds I Perosals
Alti mini +0,50000
Alti maxi 10,0000

H smooth (k) | B0, 0000

Y smooth (m) |20

Many options to
change CALIPSO and
model display using
flags in the code

Opt Depth max |1, 00000

BER aerosols 70,0000

i 71 3

Display Options

i HODEL DATA

I 532 rm --> 1064 rn

| WINDS (B50KPa)

mm | MODIS ACTIVE FIRES

- CHWF BLH

v s DL ECULAR CORR (slow)

plot_model_outputs | ;

MEXT TRACK |  Sth MEXT
FREV TRACK |  Sth PREW

Mo tracks |3

NEXT DAY Gth MEXT
FREY DAY Gth PREY

v Total Aerosols

plot_&alipso

plot_map x| e | s |
st | pon | s |

35.33M 30.58M ZS5.81N 21.03M 16.250 11.48N 3
1574 17 054 18.27W 19,424 20.52% 1,580 2
Okrn 543km 1087 km 1630km 217 4km 2T17km 32t

Altituda [ken]

Attenuated Backscotter — CALIOP (log scale)
[ EESEEEREes )

0.0001 Q.00 0.0100 01500
Attenucted Backscatter — Model {log scale)
[ S |
0.0501 0010 L.a100 01000
10
Date = O1,/07/2006
Time = G3h03mndts [night)
-4
&
u
B
=
£
<2
0;
| 1 1 | 1
Ckrmn S543km 1067 km 1630km 2174km 2717Tkm 32
35.33M 058N 75.81N 21,604 16.2a0 11.46M £
15,740 17000 18.27W Ta.420 E0.50W 21,58 2
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Meru

Create a window to
choose coordinates

When the user
defines the box,
enter select coord

!

find_tracks :

to know the new list of
CALIPSO tracks inside

the box

go_to_track :
shift to the track
that crosses the
new box and then
plot the profiles

and the map
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param_event

Comparison Attenuated Backscatter MODEL-CALIPSO

A Clouds - ferosols

Alti mini +0,50000

Alti maxi 10,0000
H smooth (k) | B0, 0000
Y smooth (m) |20

Opt Depth max |1, 00000

i 71 3

BER aerosols 70,0000

Display Options

J7 HODEL DATA

- 532 nn -=3 1064 rm
1 WINDS (BS0hPa)

I MODIS ACTIVE FIRES
= ECHWF BLH

-1 MOLECULAR CORR (slow)

CHODSE HAP

MEXT TRACK |  Sth MEXT
FREV TRACK |  Sth PREW

Mo tracks |3

NEXT DAY Gth MEXT
FREY DAY Gth PREY

Total Aerosols

I FINE | S04

DUST FOM | 55

35.33M 30.58M ZS5.81N 21.03M 16.250 11.48N 3
1574 17 054 18.27W 19,424 20.52% 1,580 2
Okrn 543km 1087 km 1630km 217 4km 2T17km 32t

Altituda [ken]

Attenuated Backscotter — CALIOP (log scale)
[ EESEEEREes )

0.0001 Q.00 0.0100 01500
Attenucted Backscatter — Model {log scale)
[ S |
0010 L.a100

0.0001 018400

Date = O1,/07/2008

Tima = G3h03mndts (night)

4

Mtitude [km]

ra

Gkrn 543km 1GETkm 1630km 2174km 2F1Tem 3z
35.33M J0.58N 25810 21.03M 18,260 11.48N £
15.74% 17.000W 18,270 TEA2W 20,50 21.58W 2
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param_event

Alti mini +0,50000
A shif'r 'l'o 'rhe ket 10,0000

H smooth (k) | B0, 0000

following or previous
track in the list of the
tracks crossing the
selected frame.

Y smooth (m) |20

Opt Depth max |1, 00000

BER aerosols 70,0000

i 71 3

Display Options

J7 HODEL DATA

- 532 nn -=3 1064 rm
1 WINDS (BS0hPa)

I MODIS ACTIVE FIRES

J7 ECHWF BLH

I HOLECULAR CORR (slow]
CHOOSE HAP
NEXT TRACK | Stk hEXT |
Sth PREV

FREV TRACK

v

Mo tracks |3

go_to_track

NEXT DAY Gth MEXT

FREY DAY Gth PREV
Total Aerosols

I FINEl S04
DUST PDMI 55

35.33M 30.58M ZS5.81N 21.03M 16.250 11.48N 3
1574 17 054 18.27W 19,424 20.52% 1,580 2
Okrn 543km 1087 km 1630km 217 4km 2T17km 32t

Altituda [ken]

Attenuated Backscotter — CALIOP (log scale)
[ EESEEEREes )

0.0001 Q.00 0.0100 01500
Attenucted Backscatter — Model {log scale)
[ S |

0.0001 00410 0.0100 018400

Date = O1,/07/2008

Tima = G3h03mndts (night)

4

Mtitude [km]

ra

Gkrn 543km 1GETkm 1630km 2174km 2F1Tem 3z
35.33M J0.58N 25810 21.03M 18,260 11.48N £
15.74% 17.000W 18,270 TEA2W 20,50 21.58W 2
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Change the current day
to consider

!

change_day :
change the data and
the list of tracks to

go_to_track :
shift to the first
track of the new
current day and
plot the profiles

and the map
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param_event

Comparison Attenuated Backscatter MODEL-CALIPSO

A Clouds - ferosols

Alti mini +0,50000

Alti maxi 10,0000
H smooth (k) | B0, 0000
Y smooth (m)

Opt Depth max |1, 00000

LENIEEE

BER aerosols 70,0000

Display Options

J7 HODEL DATA

- 532 nn -=3 1064 rm
1 WINDS (BS0hPa)

I MODIS ACTIVE FIRES
= ECHWF BLH

-1 MOLECULAR CORR (slow)

consider (find_tracks) L

MEXT TRACK |  Sth MEXT
FREV TRACK |  Sth PREW

Mo tracks |3

NEXT DAY

Gth MEXT

FREY DAY Gth PREY

—
Total Aerosols

D

I FINEl S04
DUST PDMI 55

30.58M
17 054
543km

16.250
20.52%
217 4km

11.48N 3
1,580 :
2T17km

18.27W

1087 km 1630Kkm

Attenuated Backscotter — CALIOP (log scale)
[ EESEEEREes )

0.0001 Q.00 0.0100 01500
Attenucted Backscatter — Model {log scale)
[ S |
0.0501 0010 L.a100 01000
10
Date = O1,/07/2006
Time = G3h03mndts [night)
-4
&
u
B
=
£
<2
0;
| 1 1 | 1
Ckrmn S543km 1067 km 1630km 2174km 2717Tkm 32
35.33M 058N 75.81N 21,604 16.2a0 11.46M £
15,740 17000 18.27W Ta.420 E0.50W 21,58 2
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Mernu
35.33M 30.58N Z5.81N 21.03M 16.25M 11.48N £
T5.74W 17,050 18,270 19,420 20520 21 58 2
Hilkss  Elfsressl Ok 543km 1087k 1630Km 2178k 2717k 0t

Alti mini +0,50000
Alti maxi 10,0000

H smooth tkm) | R0,0000
Y smooth (m)

l Opt Depth max | 1,00000

The model display may | | e [
use either the total bislay Gtions
extinction, either the | “™™
extinction for various || i e
aerosol types (dust,

Altituda [ken]

i 71 3

Attenuated Backscotter — CALIOP (log scale)
[ EESEEEREes )

A | J7 ECHWF BLH 0.0001 Q.0%10 Q0100 0.1600
sSu a’re ac caroon.. . Attenucted Backscatter — Model (log scale)
’ I HOLECULAR CORR (slow) [ SN |
D.0801 010 00100 0.1e00

l CHODSE HAP

’ NEXT TRACK | Sth MEXT
p|0'|'_mode|_0u1'pl.l'|'$ PREV TRACK |  Sth PREW Date = 01,/07/2006

Time = &3h03mndda [night)
1 Mo tracks |3
NEXT DAY Gth MEXT

-4
E
s PREY TRY bth PREV g
plot_calipso e | e |

ra

Total Aerosols N\

!

plot_map

Gkrn 543km 1GETkm 1630km 2174km 2F1Tem 3z
35.33M J0.58N 25810 21.03M 18,260 11.48N £
15.74% 17.000W 18,270 TEA2W 20,50 21.58W 2
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