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Introduction

This document allows you to take control of the photometer CALITOO and make
measurements with a scientific value. Its use is suited to the terrain and the
manipulation of public schoolchildren under the Calisph'air operation.

Calisph'Air” is an educational project for the study of the atmosphere and
climate that accompanies satellite missions to study the atmosphere Parasol,
Calipso, IASI ...

This project is developed within the framework of educational and scientific
international GLOBE program®, which brings together students, teachers and
scientists around the observation and collection of environmental data. GLOBE
brings together through the Internet, more than 15,000 schools and 26,000
teachers worldwide.

The program has a study of aerosols, with Calipso data as well as measurements
from the ground, with a sun photometer.

(1) http://www.cnes.fr/\web/CNES-fr/7167-calisph-air.php
(2) http://globefrance.org/

In the first part, we will guide you in using the photometer.
The second part presents the use of PC software and downloading data.

Part Appendix lists the specifications of the device.


http://globefrance.org/
http://www.cnes.fr/web/CNES-fr/7167-calisph-air.php
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Revisions
Version 1.0 — September 2013

Downloading the photometer data to a PC

Version 1.2 — March 2015

Change of format of the date and time to respect the international format (ISO8610).
Ability to work with the data of a photometer without connecting the photometer to the PC.
"Visu" tool to view data in the form of curves.

'Langley' tool for Langley calibrations of the photometer

Version 2.0 — October 2015

Monitoring tool to display the photometer data in real time on a curve.

Intercalibration tool for calibration with professional standard photometers (Aeronet).
AQT-Calculator tool to compute AOT by manually entering all other parameters.

AOT Processing tool to re-compute the AOT of old measurements after a new calibration.
Uses the decimal separator of the host computer.

Ability to update the firmware of the Calitoo device via internet.

Version 2.5 — October 2016

Display on the photometer of the Angstrom coefficient when taking measurements and
reading the data.

"Visu" tool is upgraded with the "Angstrdm" button to compute and display the Angstrém
coefficient of each measurement point on a small graph and a gauge

“Export” tool to collect all the data of a photometer in a zip file to be exchanged with other
people.

“Import” tool to import a photometer zip and visualize the data of this photometer with
Calitoo PC software.
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1 Starting with Calitoo

1.1 Batteries

The photometer uses 4 AA batteries located under the hatch at the rear of the
unit.

The implementation is facilitated by first placing the side '+' of the battery into
place.

You can also use rechargeable batteries

1.2 Power ON

The photometer is turned on by pressing for 2 seconds on the center button.

As soon as the text appears, you can
release the button and the unit is in
operation.
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1.3 First measurements

After turning the welcome page, the photometer indicates that it is in measuring
mode and displays basic informations :

Real time Blue,Green and Red

GPS Time (UT)
data from light sensor

Atmospheric pressure in hecto
Pascal (hPa)

Temperature inside the box
(Celsius degrees)

GPS status (>> and << means search
of GPS position. 3D means valid GPS
position and valid GPS time).

Once the GPS photometer is 3D, you can start measuring.
If the GPS is not in 3D, you can not do recordable measurement

1.4 Point to the Sun

Pointing the photometer is manual, it is facilitated by the sighting device located
above the LCD screen.
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1.5

1.6

1.7

You have to stand facing the Sun stably and quickly bring the bright spot in the
middle of the target pointer and keep the same time measures.

The Sun spot is on the center of
the target : the photometer is
pointed.

Maximum

The goal is to get the maximum value in three colors during about 1mn of search.

Click the button on the photometer and you go
to the page maximum measurements
(assuming of course that you had stayed on
the base page described above).

While keeping an eye on the target, you
monitor the numerical measured values on the
screen. When maximums do not change, after
about one minute, you go on to the next step.

AOT display - K K

After displaying maximum values page, by pressing
one more time on red button, Calitoo computes AOT

and displays results on a new page. -

If results seems be wrong for you, you can choose

to do not recording it (see section 1.8) ‘\

f — F o
Alpha display

Click on the button again and you are on the
- ¥ K fourth page, the page of the Alpha parameter
or Angstréom coefficient.

This coefficient allows to characterize the

—em type of particles detected by RGB light

[F_‘_’f_r_*"_é. BRRE SCORRSE measurements. Computation method is
detailed in Appendix 4.2.

R2 is a certitude index. 1.00 is a total
_ - — I certitude with the calculated Alpha while 0.50
g -

is 50% of certitude.
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1.8 Memorization

Click the button again and you are on the fifth
- * * page that is recording. You can read the
complete sequence of operation of the button
in the annexes

— The photometer will ask if you want to record
(the measures).

If this is the case, you should always press the
button, but this time hold it down until

- * K Recorded ! appears at the bottom of the
screen.

Then you release the button and find yourself

_ on the base page for a new round of
‘ measures.

, If you are not satisfied with your measurement
[ ) and you do not want to save, a single click will
— | i cancel the operation and you find yourself back

on the base page for a new measurement
cycle.

To read the latest measurements, you go to
the basic page and do a long button press on
- *  * the photometer.

» As soon as he tells Mode READING vyou
release the button.

Every step, starting with the most recent, is presented in 3 pages :
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Page 1/4

Date of measurement

Time UT. of measurement

Photometer temperature

Page 2/4

Raw measurements Red,
Green, Blue

Optical thicknesses Red,
Green, Blue

Page 3/3

Latitude of measurement |

Longitude of measurement

Altitude of measurement

AT N

Measure number

—

— Page number

[~ Atmospheric pressure

F * K l Measure number

|‘ 1 L

— Page number

I |
/l C@% or ‘

|~ Measure number

_—— Page number

" Sun elevation

1"
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Page 4/4

Alpha or Angstrom coefficient Correlation coefficient

Gauge graduation ‘Fine’ particles

Max Alpha = 2.0 Gauge graduation ‘Coarse’ particles
Alpha = 0.0
Alpha gauge.
The level is display with the « | » character
Alpha = 2.0 Alpha = 0.0
1.10 Mode change
To switch back to the Mode MEASURING, you have :
to long press the red button. Release the button =y R h

when the new mode is displayed.
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1.11 End of working

To turn off the photometer must be left long press the button to the message:
Stop in progress... Release the button and the photometer is turned off.

ov

When the photometer is stand by during 30 minutes at least, it automaticaly turn
off to preserve battery power.

1.12 Cautions

Your photometer is an optical measuring instrument and should not hinder the
path of sunlight to the sensor.

To do this, we deliver with an adhesive in front of the holes in the viewfinder and
the sensor. After use, we strongly recommend that you do the same.

Do not forget to remove the tape to your measurements @

13
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2 PC software

2.1

2.2

Downloading and install

The PC software used to download data from photometer and process
measurements is freely enable on our web site.

We have written Windows, Mac_OS and Linux versions.

We guest you to read tutorial sheet of each operating system you can found in
annexe section of this user manual ?

Before starting the program, it is imperative
connect the photometer PC and turn it on.

Start the software

Double-click the icon starts the program will start by searching to establish the
software connection with the photometer. (Figure 1)

Once the operation is successful, the screen displays the photometer CONFIG
mode and the program indicates the serial number of the photometer connected
(Figure 2).

It is possible to start without connect the photometer (see §2.3.2)

The program offers through the following tabs :

Identity : Indication of unique serial number identifying the photometer. It will be
included in the data files produced.

Data : Management of stored data (download and delete)

No : calibration parameters (No.) of the three measurement channels.

Rayleigh : Parameters for the calculation of molecular diffusion coefficient in
calculating the optical thickness of the three measurement channels.

Ozone : Parameters for the calculation of the contribution of ozone in the
calculation of the optical thickness of red and green (blue is negligible).

Tools : Open access of a tools set for measurements processing and calibrations
operations.
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x
/ o S \

/]| Data | Chlo | Rayieigh | 0zone | Tools |

Figure 1

2.3 Data downloading

2.3.1 Data staying in photometer memory

x
f P \

Data | CNo | Rayleigh | Ozone | Tools |

Figure 2

Downloading data is proposed in Data tab of the software (Figure 3).

A single click on the folder icon and the operation is started (Figure 4).

[l CALITOO v2.0 - TENUM 2015 x|

/ - * * \

"Identity |Data | Cha | Rayleigh | 0zone | Tools |

Figure 3

Bl CALTTOO V2.0 - TENUM 2015 I

/ ‘«%» * * A\

Figure 4
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2.3.2 Working with data without connecting the photometer

2.4

You can use the software without connecting the photometer to the computer.

If the software does not detect a connection with a photometer, he suggests :
£

f < K * A\

fiderity | o | Rayieigh | 0zone | Tools | Ed
4 . No photometer connected / 2 \
{ 4 P ‘ "L x x
\ »
Figure 5 a4 .

Identity |Cﬂo | Rayleigh | Ozone | Tools |

It is possible that despite all, the software initiates a connection _
with a search of Calitoo ( Figure 1 ). () [EEEE

Just click on the question mark icon to perform a direct link to N lows A
the data folder of your photometer or if you have more than
one device, a list of numbers of photometers to choose from.

Figure 6 f c%b oo I'.‘

Data erasing

The icon representing a broom and a memory, erases all 999 measures that may
contain the memory of the photometer.

The program asks you to confirm ( Figure 7). If your answer is OK, erasure is
performed.

Warning : erasing operation is final .
=

< K K \

"identity Data |cuo | Rayieigh | 0zone | Tools |

e

Il Fhotometer memory x|

@I Validate data erasing ?

Figure 7
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2.5 Scientific parameters

Your Calitoo is sold calibrated. The calibration parameters are stored in the

photometer and are visible on the web site www.calitoo.com, in the Calibration
tab.

Be careful if you change these values, knowingly or after a new calibration or if
you notice any differences with calibration parameters online. .

To send the new values to photometer you have to edit it and to click on the
submit button.

They will be stored in the photometer even after a power off and used for
calculations of optical thicknesses of the new measurements.

Measurements made before this change will remain unchanged. If these must be

rectified, the only way is to redo the calculations with the AOT Processing tool
described below.

Parameters are:

* No : is the numerical value that give your photometer if it came out of the

Earth's atmosphere (Figure 6).

* Rayleigh : is a coefficient that takes into account the distribution of light
at a specific wavelength by the molecules of the clean air.

* Ozone : is the contribution of stratospheric ozone to the optical thickness.
It is zero for blue.

For more information of calculation method,
read in the annexes :4.1 Optical thickness calculation

|

23| I Bl 11700 v2.0 - TENUM 2015 -3 [ Bl L1700 V2.0 - TENUM 2015
< E * ‘\ - * * ‘\ < E * \
“gonty | oata G | somomsiiesall] || | |eces oo mimjommieniy| | | ||| " o5

cnm_m: 3529 ﬁ |
crio_c19- JEXG i

Raylelgh 540 = IJ 10637
Rayleigh_619 = IJ 06119

™ NS | [

Ozone_465 - AL

Ozone_540 = [P

- 1|
Ozone_619 = JUANETS ‘

V4

Figure 8

2.6 Work ending

To quit the configuration and data management, just close the main program

window.

Figure 9

V4

V4

Figure 10
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3 Toolbox

The last tab offers a software toolkit.
Click on the toolbox icon to see available tools :

[l CALTTOO V2.5 - TENUM 2016 I

/, < £ * \
©)

identity | Chio | Rayleigh | 0zone {Tosis |

B |

Visualisation

\om 4
o]

AOT Processing

28] (O]
System

(5| 86

|
oBE
‘: <
cnes | |
| }

We use some of these tools for the calibration and adjustment of photometers
during manufacture. We put at your disposal as they can be used with different
objectives:

Teaching goal_: Your students can experience the calibration methods, make
autonomous measurement devices, etc.

Autonomy and quality : You can maintain a good quality measurement by making
or doing calibrations over the world.

Here is a description of the seven tools in this software release :

Data display

Monitoring

Langley type calibration
Aeronet Inter-calibration
AOT caluculator

AOT processing

Import/export data from other photometers devices

The software displays on the tool tab, the three most used tools to facilitate their

access

. Be careful, during the first use, you have to open the toolbox to choose

your primary tools.

Mo @
‘\__ : ’
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3.1 Data Visualization 7(3(
| I

After taking measurements of optical thicknesses, it is important to quickly view
the data in the form of curves to begin their processing and interpretation of
results.

3.1.1 Displaying data curves

Here is the window appears on the screen just after clicking on the icon Data
visualization

Data Vision - CALITOO 20104
17+

084
1 ———
e e e R A

0,24~

R L S R S [ Lo Lo o L O SRS P D L. Lo [ [ LR S R SRR Lo Lo i
00:00:00 20:00:00 16:00:00 12:00:00 08:00:00 04:00:00 00:00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:0¢

Operations Data Source
Graphics
AOT

Data level: @10 ©1. Ranqlacy

5 C
a|]7||s B

120 Date : xxx Measures:xxx Level:1.0

T 3 k)

12 1 2 3 4 5 3

465 nm
s 540 nm
619 nm T 5

Data update

Visu options

Years >

T | n | Day | Time |Elev. | M |RAW465 RAWS540 |RAW619 |AOT465 | AOT540 |ADTE19 | -

[¥] Dots Visible A i

This windows is composed of the following items :

Data Source panel

Panel Indicates the presence of available data. These data are previously
downloaded from the photometer selected.

You choose the period of the measurements to visualize in a few clicks.

The data related to your choices are rows in a table below the calendar and text
viewer in the Raw Data.

Curves display grid.
The three AOT curves are displayed according to the time (GMT).

Operations panel

Indicates the legend of the displayed curves and allows backing up data after
processing
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3.1.2 Select measurements period to display

Graphical calendar allows you to view a glance whether photometer data exist :

Data Source

Raw Data
Data level : @10 (15 Time : UT+1 =

w1 |

9 10 1 12

[ | n | Day | Time |Elev. | M [RAW465 |[RAW540 |RAW619 | AOT465 | AOT540 |AOT619 | -

Select year month and day containing the data you want to work. The panel of
months and years is sliding with the mouse.

Data Source

Raw Data
Datalevel : @10 15 Time : UT+1 R
Yoo g DH]I]”\_‘L w018 |_|H_|
i § 10 W 1z i 7 3
& > | october 1]z s]e s e W e e
Days

O | n | Day | Time |Elev. | M |[RAW465 |RAWS40 |RAWE19 | AOT465 |AOTS40 |AOTE19 |

The data is immediately displayed at once in the data table, the data text viewer
and curves drawing :

Data Vision - CALITOO #0094

: 0,16
Hoss
0,14
L N kLl oy R i R e e b 7013

$10,12

Y78 N Sy N _ O - - - - oo
09:00:00 09:20:00 09:40:00 10:00:00 10:20:00 10:40:00 11:00:00 112000 114000 120000 122000 124000 1300:00 13:20:00 13:40:00 14:00:00 14:20:00 14:40:00
Operations Data Source
Graphics
o Datalevel: @10 (15 ()20 Date:201506-22 Measures:71 Level:1.0 bEDhns
AOT 8700N;00125.57180F -
— 465 nm 550,4;0,1950;0, 158
540 nm Years > 2016 7;0,1362
— 619 nm T 5 & 7 § 8§ W W 12 2015-86-
Months 22;14:40:06;
= & = +29;0998;2170;2289
D foE jﬂjll S E ;1930;9@123;4;33.3

BB20ON;00125.57640E

| n | Day | Time |Elev. | M |RAW465 |RAWS540 |RAWE19 | AOT465 | AOT540 | AOTE18 | » | ;50,3;0,1955;0,162
Lalalipialc Mo 22 085714 487 (133 2314 2434 1990 01280 01000 071070 ‘::;‘:;1;:1
F o2 22 085743 488 133 2307 2388 1954 0,1402 01235 = 01209 22;14:40:35;
F |3 22 09:06:32 503 130 2334 2410 1985 0,1391 0,1222 0,134 +29;0998;216652295
g 31930;00122;4338.3
P4 22 0907:06 504 130 2344 2416 1982 01361 01205 = 01148 8940N; 00125, 57840F
Visu options F o5 22 081143 512 128 2360 2436 2010 01348 01169 01061 350,2;0,1965;0,159
6;0,1349
7] Dots Visible F o6 22 004205 513 128 2348 2430 1996 01388 | 01189 | odme .| ':‘
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You can view the data of several days : one must press Shift while clicking the
first and last day of the selected interval.
Data Source

Data level : @1.0 15 (20 Date : 2015-07-03 Measures:13 Level: 1.0

e || WL IR0 T e L L IT L AT LT,

Months

- I I II II"ﬂll’"‘"l“"”ll“”‘lll""l

Days

| n | Day | Time |Elev. | M |RAWA465 |RAWS540 |[RAWE19 | AOT465 | AOT540 |AOTE18 | -
- 1 3 10:43:12 645 11 2133 2082 1759 02641 02424 02381

W~ 2 3 10:43:38 646 1M 2047 1996 1687 0,3015 0,2807 0,2759

- 3 3 12:56:25 658 1,10 2230 2159 1835 02285 02131 02028

W~ 4 3 12:56:54 657 1,10 2247 2178 1824 02214 0,2050 0,2082

v 3] i A12RT12 RR7 110 2274 2202 1RA4 02104 01949 01932 A4

Note that day boxes are colored in light blue

Data Vision - CALTTOO #0104

1 1
0 9
[} 8
0 7
0 6
05 5
._i Suy
e
4 + [l
0. \ o ke 4
[ — Pl
L el _ I R
% v e O e S o SRR T
0 Vi Ran ool SR - F3f03
f\\\ e I I g SN B R s
SRR

Y .
0, ¥ »
0312:00:00 0318:00:00 0400:00:00 0406:00.00 0412:00:00 0418:00:00 0500:00:00 0506:00:00 0512:00:00 0518:00:00 0600:00:00 06 0&:00:00 0612:00:00 0618:00:00 0700:00:00 0706:00:00 07 12:00:00
Operations Data Source
Graphics

" Datalevel: @10 920  Date:2015.07-03t007 Measures:57 Level:1.0 Raw Data

AOT 2015-07-05;13:37:31; -

— 455 nm +25;0987;1189;1203;1039;00302;4

540 nm = 2016 310.38280N; 00057 56940E;360,9; 0,

— 519 nm 7638;0,7123;0,6894

Momhs 2015-67-05513:51:59;

=TT T ,,||“,.|,,.ﬂ B e
Days 310.38450N; 00057 . 56930 ;58,7;0,
4262;0,3751;0,3307
n | Day | Time |Elev. | M |RAW465 |RAWS540 | RAWE18 | AOT465 | AOT540 | AOTE19 | “ | 2015-07-05;13:52:28;
Data update +27;0987;1714;1752;1535;00293;4
310.38400N; 00057 . 56930F;58,7;0,
V| 57 7 12:46:35 | 665 109 2093 2081 1769 02892 02489 = 02381 2297;0,3723;0,3386 [

2015-07-05;13:52:47;

Save picture | +27;0987;1689;1725;1521;00293;4

[ 310.38400n; 00057 56930E ;58,65 0,
Visu options ~ | 4419;0,3853;0,3463 .
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Manual data filtering
The manual filtering remove wrong data in your scientific user eyes.

For example, applying the rule: "The best measure is the one that gives the lowest
optical thickness," to a group of three measures taken following, you will keep the
point of the lowest value.

How to delete point ?

You move the mouse pointer over a curve point : the line of the corresponding data
in the table is highlighted by the appropriate color.

Data Vision - CALITOO #0104
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0,1:
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- //;\ j\

i,

o, ’; ‘j\ 1 ko1
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& Datalevel: @10 (15 ()20 Date:201410-02 Measures:65 Level:1.0 ene et
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8;1040;00296;4310
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Raw data taken october 2nd 2014

Just uncheck the line to erase data curves ( dots n = 41 and following)
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Data filtering in progress
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Other reasons may cause you to delete data

- AOT too fast variations may indicate the passage of a light veil over the sun: it
should eliminate AOT higher values (smoothing the top) of a group in the time

measurements .

[ See screenshot before and after delete ]

- Very hight AOT values. We estimate that more than 0.5, the optical thickness is
too hight to be only caused by aerosols and the role of atmospheric haze is not

negligible .
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When the job is finished, the processed data should be saved by clicking the
[Save in 1.5] button. The data is now type 1.5 and stored in the appropriate folder.

See Appendix 4.7 for file descriptions.
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3.1.4 Size particles determination

The Angstrom coefficient noted Alpha, makes possible to determine the size range
of the measured aerosols. The computation of alpha is described in Appendix 2.4,

The small (Fine) aerosols are similar to smoke and those of large size (Coarse)
are of the "dust" type.

The Calitoo is able to differentiate the fumes of forest fires from the sand of the
Sahara brought by the wind over Europe.

To start the calculations, click on the [Angstrom] button.

Graphic screen is displayed over the raw datz-area:
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- &
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Coarse

By placing the mouse pointer
on a point of the AOT graph,
the software displays the
curve log (AOT) on the small
graph.

Example : point 2

R? is a coherence indicator
of Alpha.

\

Alpha is the Angstrom
coefficient.

Angstrom coefficient - Particle size determination
July 3. 2015 at 12:56:25 Alpha = 0,43 R*=1,00

-1,8-
_2- T T T T
266 267 268 268

28

+

27 271 272 273 274 275 276 277 278 279
Log({ Lambda )

Operations

Results

465619 =
(1465.540 =
0540619 =

Graphics

0.42
0,47

Coarse

0,36

Mathematically, Alpha is the steering coefficient of the slope of the straight line
formed by the decimal logarithms of the AOTs as decimal logarithms of their
wavelength (Also, you can use Neperian logarithms for the two axes).
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Be careful : interpretation of results is tricky. There are several signs to take into
account to validate what you measure.

1/ The coefficient of Angstrdm varies very little in one day.

2 | The correlation coefficient R? is an indicator of the coherence of a measure. If
it is less than 0.95, the results must be considered unreliable.
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Here we go from fine to coarse particles in 3 hours. A variation of the Alpha of 1.4
is enormous!

The R? of the points of the day oscillate between 0.97 and 0.72, which confirms
the impossibility of interpreting these results.
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Save picture
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In this case, Alpha varies from 0.15 in 6 hours and the R? are all close to 1.

The interpretation of the results can be taken into account. It will be possible to
check on websites the presence of particles in the atmosphere of the observation
site :

Prévision de |la concentration de poussiére (Université d'Athéne)


http://forecast.uoa.gr/dustindx.php
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3.2

3.21

Data monitoring

The monitoring tool perform autocratically real-time measurements.
You can choose data acquisition rate.

Results are displayed by curve drawings and text numbers.

Raw data monitoring

We use this mode to find optical alignment with the Sun and so place the target
circle in good position for each Calitoo device.

We enable you this tool because it can be used to guide an automatic system
mounted on motorized platform, by example.

Photometer take measurements up to 5 data per seconds.
To start measurements, click on blue button at the top left of the monitoring screen.

Example of raw measurement curves made with the mounting of the following
page:
[l Monitoring - CALITOO #0104 =lol x|

O ']( Measuring period : |15 & ROV data 1 BOT data ‘
y |

950+

900 -=-

8501~

T T S B s SR S S R e e |
7507
700+
6501
6001
550
500---- -~

4504

4007
350-me ke

300

5 W 15 220 2% 30 35 4 4 50 S5 &0 &5 70 75 80 85 90 95 100 105 110 115 120 125 130 135

Raw measurements monitoring
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3.2.2 Experimenting AOT monitoring
Understanding by experimentation is important in aerosols studies.

Aerosols can be modeled using particles in water that behave similarly to those in
the air.

The use of water makes it possible to keep the particles in suspension longer, to
remain in a restricted area (aquarium) and does not require an enormous volume
(about seven in®). Finally, the experimenter can easily change the type of particle
to be observed..

Here is a montage that uses a high power LED lamp and a device that allows to
align the Calitoo with the lamp while leaving a space to place the mini aquarium
that contains the water :

Picture from video clip which explains the experiment

Calitoo video experiment

Results of measurements with milk: The Angstrom coefficient (Alpha) is high,
indicating the presence of fine particles in majority.

Visually, the blue, green and red curves are spaced apart.
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https://www.youtube.com/watch?v=MIHDgO0PDno
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Results of measurements with flour: The Angstrdm coefficient (Alpha) is low,
indicating the presence of large particles in majority.

Visually, the curves blue, green and red are tight.

[l Monitoring - CALIT0O #0039 =101 x|
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‘ = R v 17 |
aap; : b b
0,4 :

0 10 20 30 4 S50 & 0 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370

Tenum distributes a complete kit to repeat these experiments in class or in training.

Particle sizer on web site Tenum shop

Other possible project :

Automatically measure continuously in the manner of the photometers of the
Aeronet network : a motorized device to point the Sun before each measurement.

It is therefore fairly easy to make an aerosol profile for a full day.


http://www.tenumshop.com/en/home/4-calitoo-particle-sizer.html
http://www.tenumshop.com/en/home/4-calitoo-particle-sizer.html
http://www.tenumshop.com/en/home/4-calitoo-particle-sizer.html
http://www.tenumshop.com/en/home/4-calitoo-particle-sizer.html
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3.3 Langley calibration

3.3.1 Principle
The photometer calibration consist to determine by measurements and calculs,
the light raw value given by a device at the atmosphere top, in a precise
lengthwave.
In the case of the Calitoo, calibration coefficients are binary numbers and named
CNo ( Numérique zéro). We have CN,_465 for the blue, CNy_540 for the green
and CNoy_619 for the red.

3.3.2 Method

Langley method consist to take light measurement with differents atmospheric
thickness

Otherwise, optical thickness must not change. You have to take measurements
by calm and stable weather.

v /) v

—
-
.

If photometer sea the Sun though differentén relative air mass values and if optical
thickness does not change...

Relative Air Mass
AM=1
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...then, the measurement logarithm is proportional to relative air mass (AM)

M_sin(e)

0,70

0,60

0,50

0,40

In(N)
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0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0

Relative Air Mass

By fitting a line through the data (linear regression), the intersection of said line
with the y-axis, where m = 0, is the logarithm of the measurement that the
instrument would produce if it were no atmosphere Ln (No).

0,70

Ln(No) — .,

0,60 e

0,50 ey

0,40 .

In(N)

0,30 e

0,20 KB

0,10 e

0,00
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Relative Air Mass
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3.3.3 Howtodo ?

To perform a Langley type calibration, choose a day of good and stable weather
to have a constant optical thickness throughout the day. That is to say, a clear sky
without clouds above sea level, without wind.

The sites in altitude, away from cities offer more easily this type of sky. We must
stay on the same site for all measurements.

So take action one or two hours after sunrise until solar noon least the place.
(Red Sun is going to pale yellow Sun on the previous graph).

Continuing the afternoon, we get the "down" curve, which theoretically merges
with the "rising" curve. This can be a weather stability index of the day.

It is not recommended to perform calibrations during winter because the sun is
low on the horizon, the air mass is not enough to approach 1 (over 2.5 on the
winter solstice so that it reaches 1.07 at the summer solstice for example in
Toulouse, in the south of France).

During the measuring morning of measurements, you should take at least five
series from 3 to 5 measurements.

Here are measurements taken August 21, 2013 near Toulouse in blue color. The
data were gathered in a spreadsheet and the equation of the trend line has been
displayed, allowing us to calculate the CNo parameter.

14 13 12 11 10 9 8 7 6 5 4 3 2 1
12:09:00 10:40:00 10:01:00 08:51:00 08:17:00 07:55:00 07:19:00 07:07:00 06:50:00 06:33:00 06:08:00 06:00:00 06:00:00 05:40:00

| Etalonnage Absolu Calitoo n"0002
| 27 aout 2013

L Eleu (483n0m)

85 T4 ‘ ) = -0 2189381351 « + ;15005851956
o R?= 09963737515

INGC M

55

45

o

CN,_465 = exp(8,1503851986) => CN,_465 = 3465
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3.3.4 Calibration with software

The PC software for managing the Calitoo has a Langley calibration tool. We will

illustrate its handling by an example :

The photometer Calitoo No. 30 has been used Tuesday, February 4, 2014 to take

several sets of measures in order to achieve Langley calibration.

The first step written on page 13, allows you to download photometers data on

your computer.

Then you go to the Tools tab and click on the icon “Langley calibration”.

LR

The windows LANGLEY Calibration opens and look like this :

October 2016

LANGLEY Calibration - CALITOO #0030 =k

Data Curves

Blue (465 nm) Green (540 nm) Red (619 nm)
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0,57 0,57 0,57
g g g
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o o o
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Parameters Data Source CALITOO N°0030 - Date - 000 mesures
Raw Data
Blue 465
-

Correlation R* = -

New 465_Cho = [
Current 465_CNo = 3806
HemmEl Computed Data

Correlation R~ — [1] n| Time | Elev. |RAW455 |RAWS4 RAWe1 | M |LOG4E5 | LOGS4D | LOGE1S |

Hew 540_Cho = [JIEE
Current 540_CNo = 3280
Red 619

Correlation R* = —

New 613_cCho - [N
Current 649_CNo = 2555

Photometer update

Update device
Create Calibration Bulletin
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T
The window consists of three areas:

- The Data Curves area displays the measurement points and the approximation
straight lines. You can enlarge them for better reading by double clicking it. The
same action makes them resume their original size. .

- The Parameters panel displays the numerical values of the initial calibration
coefficients and new coefficients calculated in real time and correlation
coefficients ( Deviation between the measurements curve and the straight line of
approximation. The closer itis to 1, is the best approximation ) .

The Photometer update allows :

- update directly in the connected photometer, the three coefficients CNg
with new values.

- create a calibration report in PDF format (that is the one that comes
printed in the box of your instrument) .

- The Data Source panel allows you to retrieve data according to the day, month
and year to which they were taken. We start by detailing the area which is the first
task to proceed calibration .

3.3.5 Data Source

Data are displayed as a calendar showing the years, months and days.

Data Source CALITOO N°0030 - Date - 000 mesures

Day for which measures have been taken are displayed as red bars on the yellow
background of the month. The calendar starts with the photometer manufacture
date and ends the month of the current date.

Here the photometer was manufactured in November 2013 and measurements at
the beginning of February 2014.

Clicking the yellow rectangle in the month of February 2014 refines research

data:
Data Source CALITOO N°0030 - Date - 000 mesures
Years > | 2013 2014

1m 12 1 2

Months
& = | Février 14 1|[2]a [
Days

We see that the available data correspond to measurements made on February
4" and 5" 2014.

T 8

9 10 1112 13 14 15 16 17 18 19 20 21‘22‘23‘24‘25‘25‘27‘23

We will click on February 4™ to see these measurements :
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Data Source

Datatype: @10 (15 Date: 2015-08-30 Measures : 37 Raw Data
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Days 0784
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F 7
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Data are immediately loaded, displayed and processed.
Some details on the Data Source area :

The purple text in the window displays the date when data were taken and the
number of measurements used in the calculation. We will see below how to use
these data.

Raw data can be seen, as they have been downloaded from the memory of the
photometer, in the yellow section on the right side of the window.

The table presents the measurements in rows in chronological order of
implementation.

n : Order of measurement
Time : Time of measurement
Elev : Solar elevation (angle between the ground and the Sun) in degrees.

RAW465, RAW540 and RAWG619 : Raw measurement values in three
wavelengths.

M : Calculated air mass (see page 18)
LOG465, LOG540 and LOG619 : natural logarithms of raw measurements.

Selecting data

You can choose to use or not, a measure for the calculation of calibration
coefficients.

To remove a measurement from calculation set, you have to uncheck the box at
the start of the line in the table. After this action, all calculations are redone, the
curves are traced and the number of measurements used (purple text) is
decremented.

The objective is to use the best measures to improve the quality of the calculated
coefficients.

You have to :
- Monitor the correlation coefficients that must come as close as possible to 1.

- Use a minimum of 5 different sets of measurements
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3.3.6

Data Curves

Measurements curves

For each wavelength, two curves are drawn :

Blue (465 nm)

8,17

7,94
7,81
7,71
7.61
7,51
7.4
7,31

=721

)

27,11
s

6,97
6,87
6,71
6,67
6,57
6,47
6,37
6,21

611

r/’““‘\
AN

0 02040608 1 12141618 2 22242628 3 32343638 4 42444648 5 52545658 6 62646668 7 72747678 8 82848688 9 9.2

Air Mass

1- The curve connects calculated points (log). Points are shown as small black
crosses

2- Approximation straight line (in dotted lines) whose intersection with the y-axis
will display the CNo.

You can view the curve in a larger format by double-clicking on it, as in our
example.

Zooming is also possible by enclosing with the mouse button pressed the party to
zoom. Operation to the top left point to the bottom right under (1) and release the
mouse button: zoom is performed (2).

Data Curves Data Curves

Blue (465 nm) Blue {465 nm)

7854
7,84
1,757
777
7,657
7,67
6,57 7,554
7,57

Log(CN)

6 1 2 3 4 5 g 7 s 9 17 18 19 2 21 22 23 24 25 26 27 28
Air Mass Air Mass
(1) (2)
To un-zoom, doing the same operation but from the lower right to upper left.

Before trying to publish a calibration bulletin, make sure that the curves have a
presentable scientifically. We recommend that you leave the three curves on the
same scale in order to have a coherent set when publishing..
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3.3.7 The calibration parameters

3.3.8

For each wavelength, the current calibration parameter is displayed as the new
parameter calculated. This will allow you to assess the new calibration in the
comparison. Too much difference between these values may be a sign of a
problem for your photometer (clogged or dirty sensor).

Parameters
Blue 465

Correlation R*=  0,9989

New 465_Cho = [EEEN
Current 465_CHNo = 3806
Green 540

Correlation R*= 0,999

New 540_Cho = [IEEI

Current 540_CHo = 3280

Red 619

Correlation R*=  0,9989

new 619_cho = [IEE

Current 619_CHNo = 2555

Photometer update

Update device

| Create Calibration Bulletin |

The three decimal correlation coefficient used to assess
the consistency of the measurements for calibration. A
good calibration should have a ratio above 0.99,
absolutely 1.

Updating coefficients

The "Update device" button to transmit the USB link the
new coefficients connected to the photometer.

Calibration bulletin publication

Once satisfied with your work, you must create the
calibration bulletin will file two forms: a text file and a
PDF file that are described in the following paragraph..

WARNING ! CREATE BULLETIN CALIBRATION DOES NOT AUTOMATICALLY
UPDATE THE FACTORS CALIBRATION PHOTOMETER !

Organization on the hard disk

For the photometer identified No xxxx, when the user chooses to produce a
calibration report, data is written to the file :

<username>/CalitooData/xxxx/xxxx CALIBRATION/xxxx LANGLEY/

A text file and a PDF file is produced.
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Example content file : CALO030_20140204_ LAN.txt

LANGLEY CALIBRATION METHOD
CALITOO #0030

Date : 2014-02-04

Latitude : 43°38.38540N
Longitude: 001°25.59330E
Altitude : 00104M

Used Data: 26

CNO_465=3582

CN0_540=3154
CN0_619=2450
R2_465=0.9989
R2_540=0.9991
R2_619=0.9989

Used;n;Time;Elevation;RAW465;RAW540;RAW619;M;LOG465;L0G540;L0G619
1;1;07:49:48;06.2;0454;0711;0838;9.26;6.11810;6.56667;6.73102
1;2;07:50:06;06.2;0452;0711;0844;9.26;6.11368;6.56667;6.73815
1;3;07:50:23;06.3;0459;0719;0848;9.11;6.12905;6.57786;6.74288
1;4;07:50:33;06.3;0464;0722;0852;9.11;6.13988;6.58203;6.74759
1;5;08:18:47;10.6;1008;1268;1268;5.44;6.91572;7.14520;7.14520
1;6;08:19:05;10.7;1011;1268;1270;5.39;6.91870;7.14520;7.14677
1;7;08:19:23;10.7;1010;1274;1277;5.39;6.91771;7.14992;7.15227
1;8;08:19:42;10.8;1015;1274;1274;5.34;6.92264;7.14992;7.14992
1;9;08:38:04;13.4;1326;1543;1466;4.32;7.18992;7.34148;7.29029
1;10;08:38:21;13.5;1321;1544;1468;4.28;7.18614;7.34213;7.29166
1;11;08:38:39;13.5;1307;1536;1469;4.28;7.17549;7.33694;7.29234
1;12;08:38:53;13.6;1328;1544;1464;4.25;7.19143;7.34213;7.28893
1;13;09:14:30;18.3;1722;1857;1676;3.18;7.45124;7.52672;7.42417
1;14;09:14:48;18.4;1729;1869;1677;3.17;7.45530;7.53316;7.42476
1;15;09:15:04;18.4;1741;1873;1676;3.17;7.46221;7.53530;7.42417
1;16;09:15:29;18.4;1745;1879;1687;3.17;7.46451;7.53849;7.43071
1;17;10:09:44;24.4;2111;2160;1861;2.42;7.65492;7.67786;7.52887
1;18;10:09:58;24.5;2111;2151;1870;2.41;7.65492;7.67369;7.53369
1;19;10:10:20;24.5;2110;2149;1863;2.41;7.65444;7.67276;7.52994
1;20;10:10:38;24.5;2115;2158;1860;2.41;7.65681;7.67694;7.52833
1;21;10:10:54;24.5;2119;2152;1865;2.41;7.65870;7.67415;7.53102
1;22;11:58:52;30.2;2311;2294;1952;1.99;7.74544,7.73805;7.57661
1;23;11:59:09;30.2;2312;2312;1956;1.99;7.74587;7.74587;7.57866
1;24;11:59:28;30.2;2319;2307;1962;1.99;7.74889;7.74370;7.58172
1;25;11:59:46;30.2;2318;2298;1957;1.99;7.74846;7.73979;7.57917
1;263;12:00:08;30.2;2330;2315;1970;1.99;7.75362;7.74716;7.58579
03;27;13:38:40;26.6;2043;2052;1759;2.23;7.62217;7.62657;7.47250

The description of the data columns is identical to the table on Appendix 4.7.

In the first column, if the measurement line was used was a "1" if a "0". These
indications are used for the calculation of calibration coefficients.
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3.3.9 Logfile

At each change of calibration parameters, the software updates a log file. It is
located in the folder :

<username>/CalitooData/xxxx/xxxx_Log.txt
for our example and is called : 0030_Log. txt

Here are its contents:

Calitoo #1302-0030

CNO_465=3423;RAY_465=0.19490
CNO_540=3132;RAY_540=0.10637;0Z_540=0.0128
CN0_619=2455;RAY_619=0.06281;0Z_619=0.0154

2014-02-21 09:43:10

CNO_465=3582;RAY_465=0.19490
CN0_540=3154;RAY_540=0.10637;0Z_540=0.0128
CNO_619=2450;RAY_619=0.06281;0Z_619=0.0154

We see that the photometer No. 30 received the first calibration coefficients
December 14™, 2013 and new coefficients, February 21", 2014.

This log will track the evolution of each meter and will help to refine the accuracy
of measurements.
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3.4 Intercalibration -
-
3.4.1 Principle ,

3.4.2

3.4.3

The photometer calibration consist to determine by measurements and
calculations, the light raw value given by a device at the atmosphere top, in a
precise wavelength.

In the case of the Calitoo, calibration coefficients are binary numbers and named
CNo ( Count Numeric zero ). We have CN,_465 for the blue, CNo_540 for the
green and CNy_619 for the red.

Method

The inter-calibration is a calibration method that uses data from reference
photometer to compute AOT data that should measure the photometer to be
calibrated. With these AOT and with a reverse calculation, we find the calibration
coefficients (Cno) . Ideally, you should do both photometer measures at the same
time and same place.

For now, one method of intercalibration is offered : AERONET intercalibration.

This method uses Aeronet network photometers as reference devices,. They are
a world reference for measurements of aerosols.

The CALITOO intercalibration method witch will use a Calitoo photometer as
etalon, is being validated and will be available in a future version of this software.

What is AERONET ?

The program AERONET (Aerosol RObotic NETwork) is a network of land aerosol
measurements made by NASA and PHOTON (photometry for Operational
Processing Standards satellite; Univ. De Lille 1, CNES and CNRS-INSU).

It is greatly expanded by the networks and employees of national agencies,
institutes, universities, individual researchers and partners.

The program feeds an active database for the long term, into the public domain
and easily accessible.

It includes the optical aerosol measurements, micro-physical and radiative
properties of aerosols for research.

Participants in AERONET provide optical observations distributed globally,
spectral depth of aerosols (AOD), the reversion products, the precipitable water in
the various aerosol systems

Aerosols data are optical depth measurements. They are distributed in three
quality levels: Level 1.0 (gross measures), Level 1.5 (cleaned measures, made
without cloud), and the level 2.0 (Quality measures ensured by a second
calibration). Inversions, precipitable water, and other AOD-dependent products
are derived from these levels and may implement additional quality control.
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344 Howtodo?

The first thing to do is find the Aeronet station nearest to the place where you plan
on making your measurements. A distance of 20km between you and the site
Aeronet seems to be a maximum for the validity of the operation.

You will find the location of internet stations :
http://aeronet.gsfc.nasa.gov/

Perform measurements with the Calitoo to be calibrated by a sunny weather and a
stable atmosphere. The aim is to achieve these measures in the same weather
conditions as the Aeronet station.

Once the measurements, it will download on the website of Aeronet, the data file
containing the precious AOT: :

@ GODDARD SPACE FLIGHT CENTER | + Visit NASA. gov

+Home AERONET Data Display Interface Version 2 Direct Sun Algorithm
Level 2.0. Quality Assured Data.
Aerﬂsﬂl Optlcal Deplh The following AERONET data are pre and post field calibrated, automatically cloud cleared and manually inspected.

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

+ AEROSOL/FLUX NETWORKS

To zoom the map click on it.
+ CAMPAIGNS Back to World Map

+ COLLABORATORS Total Data (Years): @ sy © 05 T o1 T oz T oy Cus Cug Coqg T s

AOT Level (o (el g %
- DATA Level 1.0 Level 1.5 Level 2.0

+LOGISTICS

+ NASA PROJECTS

+ OPERATIONS

+ PUBLICATIONS

+ SITE INFORMATION

+ STAFF

+ SYSTEM DESCRIPTION

AERONET DATA ACCESS

DATA SYHERGY TOOL
+ Data Display

AEROSOL OPTICAL DEPTH
+ Data Display
+ Download Tool

+ Download All Sites I=1
Abisko (62N, 12E) Abracos_Hill (105,62W) Abu_Al_Bukhoosh (25N,53E)

bu_Dhabi (24N,54E) Adelaide_Ste 7 (345,138E) [ Agoufou (15N, 1W)
Ahi_De_Cara (37N,3W) ‘ Aire_Adour (43N 0E)
Albany_Oregon (44N, 123W) [ Alboran (35N 3W)

+ Climatology Tables

+ Climatology Maps

‘Aguas_Emendadas (155 47TW)
AI_Ain (24N 55E)

+V2 L2 Data Availability

Select station with the help of the map and the name suggested in the table below.
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When you are on the page of your Aeronet station (Example: Toulouse MF),
select the desired data type: AOD (Atmospheric Optical Depth = AOT) and
Level 1.5 if possible (to have only valid and not given those taken with clouds ),
otherwise Level 1.0.

AOD =AO0T Level 1.0 0or 1.5 Years and months of

measurements
Return to the VWorld Map | Switchb Version 2 hversions.
+ PUBLICATIONS
4 SITE INFORMATION Data Display Controls
AEROMET Data Type® Related Product Availability for ToulguSe_MF (select each day below):
+ STAFF ® Back Trajectory Analyses - Avalj - iore Information
AOD Level (2015): © Level1.0 @ Level15 ' Level20  ® MPLNET Images - Availabiity Afore Information
+ SYSTEM DESCRIPTION \Water Vapor & -~ how TERRA-MODIS | S@A-MODIS Rapid Response Images - Availabilty - More Information
;;E;EFTU %‘usw"}“ oo Data Format: © Alpoints © Daily averages o Landsat image
AERONET DATA ACCESS DA Five e Eracton ¢|  Trielet Error Bars (All Points Only): © 0ff  on « Visike SateliipHfiages (Check Avaiabilty) - Hore nformation Day of
Yoo ® Infrared Saf€lite images (Check Avaiabilty) - More Information
Data Dispia SELECT CHARTS FOR LARGER MAGES measurements
+Data Display
Choose year : 2013 2014 2015 Choose day of SEP 2015
AEROSOL OFTICAL DERTH JAH FEB MAR R EE A
+Data Display Choose month of 2015 : PR MAY Jul 14 NS5 (G [ [ s [ ==
+ Download Tool JuL AUG SeP 25| 7|28 | [0
+Download All Sites /AOD Level 1.5 data from SEP of 2015 AOD Level 1.5 data from SEP 20 of 2015
+ Climatology Tables. Toulouse_NF , N 43°34°22", E 01°22°26", ALL 160 n, Toulouse_HF , N 43°34’22", E B1°22°26", ALL 160 n,
PI : Alain_Dabas, alain,dabasZneteo, fr PI : Alain_Dabas, alain,dabasBneteo,fr
+ Climatology Maps Level 1.5 AOT; Data fron SEP 2019 Level 1.5 ROT; Data fron 20 SEF 2019 AOT curves Of
+V2 L2 Data Availability 07_1640 ¢ <0,023 0T_1640 ¢ <0016
07_1628  : <0.838> 0T_1620 : <0.818> Selected day
AEROSOL INVERSIONS [XAOT_678 : <0.039> [—i—ROT_878 : <B.823>
0T_675 : <8.848> 0T_675 @ <B.825>
+ Data Display 0T_508 ; <8,679> o 0T_500 ; <B,842> o
Py g o4 07_a48 @ <6.091> % g o.28 0T_448 3 <8.047> e
+ Download Tool £ —¥—A0T_388 : <0.117> = £ 0T_388 : <0.864> . /
) AT 348 3 <0.128> & s EFA0T_340  : <6.870> E/
+Download All Sites 2 a3 . = 2 8as kz
SOLAR FLUX | o < = ]
2 ez : * - k1 L3
sy £ v g g 2
& M & &
Kl . i I El
g 8.1 s s & 4 I F
Display |4 >< ¥ i 2 2
& H Ll I §
CLOUD MODE ¢ ° = =
0.8 -09 g7
+ Data Display b1 las ko b7 o b1 hs ho b7 he b1 ks <- pay in enT
EP
2015 Version 2 DS 2015 Version 2 DS .
AERONET Site Lists Data flle to be
+ Text Format AERONET DOWNLOAD AERONET DOWNLOAD
+ Google Earth Format * A0D Level 1.0 ® SDALevel 1.0 * Raw Amucaniars © AQD Level 1.0 * SDALevel 1.0 o Raw Almucantars
* AOD Level 1.5 © SDALevel 13 © Raw Principal Planes. © AOD Level 1.5 5 o Raw Principal Planes downloaded

< Al Lists

® Hore AERONET ® liore AERONET
Downloadable Products. Downioadable Products.

You can view the curves of AOT on the site, to see if they are fairly horizontal
(sign of a stable atmosphere during the day measures).

Finally, it will download the (.zip) file and unzip it to the folder :

<username>/CalitooData/AeronetData

The name of a data file uses the following syntax :

YYMMDD_YYMMDD_STATION.levNN

avec : YY :year MM :month DD :Day

NN : data lev (10 for 1.0, 15 for 1.5 and 20 for 2.0)

For our example shown above, we downloaded the file :
150920_150920_Toulouse MF.levl5

[E=8(E=E =<=
N - - — -
ll\_./‘l'| . ¢ Ordinateur » Disque local (C:) » WHilisateurs » Portable-Fred » CalitcoData » AeronetData v|4y|| Rechercher ... P|
Organiser « Inclure dans la biblicthéque « Partager avec v Graver Nouveau dossier =« [ @
4 |, CalitooData “*  Nom Modifié le Type Taille
> 0104 . _ o o
s || 150622 150622_Toulouse_MF.levl5 24,/06,/2015 05:17 Fichier LEV15 17 Ko
[* !
_— || 150622_150622_Toulouse_MF.levl0 24/06/2015 05:17 Fichier LEV10 24 Ko
>
|| 150619 150619 _Izana.levls 19/06/2015 18:49 Fichier LEV15 22 Ko
. AeronetData o .
= || 150619_150619_lzana.levl0 19/06/2015 18:48 Fichier LEV10 25 Ko
, UpDate
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3.4.5

Inter-calibration with software

We assume photometers the data has been downloaded on your computer and
the Aeronet data file, copied to the AeronetData folder.

The operation takes place in three steps: choice of photometer calibration data,
choice of reference data and finally, calculations and results display.

These steps are presented in the form of three tabs in the lower part of the
window :

Step 1 : ( Calitoo raw data) Data of Calitoo to be calibrated.

It consists in choosing the raw data in accordance with the measurement recording
date with the calendar interface.

| 1- Calitoo raw data | 2 - Esalon data | 3 - Inter-calibration|

Calitoo data
Datatype: @10 15 CALITOO #0203 - 19 June 2015 Measures: 13
oo [ TT]
Months s r s
& > | Junets 1l:4s:?ls|l11111:11|s|l|l|nnunuﬁxnnn-
Days
n | Time | Elev. | M | RAW465 | RAW540 | RAWB19 |PRESS | -
1 08:19:35 266 2630 2693 2214 0771
2 08:20:52 26.8 2641 2698 2232 0771 L
3 08:21:18 26.9 2644 2696 2233 0771 1
4 08:21:59 271 2640 2682 2221 0771
5 09:19:42 39.6 2928 2894 2341 0771
6 09:20:18 397 2926 2901 2339 0771
7 09:20:34 3938 2919 2885 2342 0771
] 4N3A-4Q RRA 2124 anoT 27304 n771 =

Step 2 : ( Etalon data ) Data of reference photometer.

| 1- Calitoo raw data | 2- Etalon data |3 - Inter-calibration|

Etalon data

Type: (0 AERONET (©) caiitoo master Date:  2015-06-19 Existing Etalon files data: ~ Load file

Downloaded data 1zana.levis

Aeronet : Filename

Eronet data (For the moment, only Aeronet type is available).

The data files of the photometer calibration in the folder
<username>/CalitooData/AeronetData and dated the same day as the
selected in step 1, are displayed in the dropdown menu at right side.

1 - Calitoo raw data | 2 - Etalon data | 3 - Inter-calibration

Etalon data

Type: ‘@ AERONET () Calitoo master Date : 20150619 Existing Etalon files data: lzana.levis - Load file

Downloaded data

150619_150619_Izana.lev15 > 65 Aeronet data

Time(hh:mmiss) | AOT_1640 | AOT_1020 | AOT_870 | AOT_675 | AOT_500 | AOT_440 | AOT_380 |AOT_340 | 440-870Angstrom | 380-500Angstro -
07:1:15 0.001991 0.005770 0.007069 0.006981 0.013100 0.015504 0019409 0019922 1265028 1416489 |i‘
071733 0.001999 0005433 0.007042 0.006877 0.013245 0.015583 0.019608 0020147 1288972 1414410
07:25:27 0.001961 0.005185 0.007071 0.007033 0013484 0.016030 0.019962 0.020435 1316661 1413358
07:34:12 0.001839 0005154 0.006941 0.006760 0.013120 0.015527 0019444 0020199 1305177 1417751
07:36:09 0.002028 0004704 0.007253 0.007097 0013325 0.016014 0019676 0020447 1270640 1.402567
07:38:056 0.001858 0.005169 0.006955 0.006646 0.012983 0.015225 0019836 0019997 1281463 1529977
07:43:17 0.001970 0.005688 0.006906 0.006974 0.013073 0.015788 0.019465 0020185 1314924 1432195
07:49:17 0.001774 0.004799 0.007351 0.007267 0.013330 0.015869 0019889 0020145 1233203 1441593
07:57:28 0.002031 0.004308 0.007177 0.007044 0013138 0.015487 0019484 0020222 1241808 1.420569 k=)

e i | 3

You must confirm your choice by clicking the Load file button and go on.
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Step 3 : (Inter-calibration ) Results and update the photometer.

The last step shows the calculation results of inter-calibration: the three new
Calitoo CNq coefficients.

The curves represented various CN, calculated. For each wavelength will be
sought to have a curve approximating a horizontal line.

It is possible to improve this, by eliminating the extreme points (min and max) of
the curve. To do this, use the small slider in the Parameters panel. (Min, Max CN,
to exclude).

AERONET Calibration - CALITOO 20203 - Date of data: 2015-06-19 oo ==
~ ———=
3
3 o — —_————— T 1 kd
3
E 1

08:20 08:30 08:40 0850 0900 0910 0220 0930 0940 0930 10:00 1010 10:20 10:30 1040 10:50 1100 1110 1120 1130 1140 1150 12:00

[1- Calitoo rsw dsta | 2- Etalon dsta| 3 - Inter-calibration |

Results
Operations Parameters
Blue 465 - 13 data used Min, Max CNo to exclude Graph
Variation= 0322 % )
How 406, Cro e | cno: [HGEN DNEEN SN @ Calitoo CNo
-cuo- [ Min: 0 2
Current465 Clio= 3910 ) Etalon AOT
Max: [ g g -

Green 540 - 13 data used —
Intercalibration data
Variation= 0467 %

New 540 Chio < n | Time |RAW465 | RAWS40 |RAWE19 | M | [CNo465 | [ CNo540 | | CNoB19 | "ACT440" | AOT465 | “AOTSI -
ErEIEnE T 1 0s1935 2830 2693 2214|223 W | 3908 @ 3821 @ 2679 0018422 0014866 00137
2 | oszos2 | 2641 2698 2232 (222 M 3919 354 B 2609 0016423 0014865 | 0.0137
2 B - T i el 3 | 082118 2644 2596 2233 221 W 3917 W 3518 W 2608 0016423 0014866 | 0.0137¢
Variaion= 0417 & | 4 | 02159 2640 2682 2221|220 W | 3905 3496 2681 0.016423 0.014866 0.0137¢

New 619_Chlo = 5 09194z | 2028 2594 2341 (157 B 32 35 @ 2702 0015236 | 0013903 | 0.01271.
EIIETIGEDS  E 6 | 092018 2026 2001 2339 157 ¥ 3899 M 3833 @ 2608 0015236 0013903 | 0.0127
Photometer update 7 oezo3s | 2919 2885 2342 156 33 w0 B 2z 0015236 0013203 | 00127
8 | 103648 3124 3027 2384 120 W 3925 380 M 2683 0016346 0014888 | 00137

Update device

9 1037 3129 2025 2303 (120 | | 3931 @ 3548 @ 2692 0016346 0014368 | 00137

e I 0 03mer | ane 2025 2320 120 M 3918 B 3sa8 B 2689 0016346 0014868 | 001371 |
120726 3191 3071 2434 103 W 3913 W 3849 M 2710 0020402 0018381 | 00177

12 120758 3185 an54. 2433 103 W 3anf v 3530 v 2709 0020402 nn1a3a1 00777

v

< m

You can also do this manually by clicking the check boxes in the table of values,
in front of the data to remove.

The goal is to obtain variations of less than 0.5% for each channel.

Once satisfied with your results, you can update your photometer (provided of
course it is connected) and create a calibration bulletin.



44

October 2016

3.5 AOT calculator m -
351 Principle |

The idea is to provide a tool to study the influence of each parameter in the
calculation of an optical thickness.

For example, with the same measurement, study the results to other latitudes, or
study results with different CN, coefficient.

3.5.2 Calculation with the software

To perform AOT calculations, it is imperative to connect the photometer to the PC
before starting the software. in fact, it is in the photometer that the calculations are

made.
x
~Input parameters
~Measure par N
Date:l2l}15.l}2.l}9j Time : |12:00:00 Atm pressure:| 1012 (hPa) Date, Time‘
Latitude (LLmm.mmmm) : [T <[ 38+ [39280 [N = localisation and
Lung'rlude(LLL°MM.MMMM):| 001 E |5451n IE = pressure parameters
CHo |Ray|eign| Ozone |
N
Blue 465 Green 540 Red 619 Calibration
Device 465_CNo= 3810 Device 540_CNo= 3629 Device 619_CNo= 2695 coefficients
Calc 465_Clo = m Calc540_CNo= [JETED) Calc 619_Cho = m
7
RAW light values
[ | i
[2123 Virtual raw data
e T I 2307
— | 1967
/

Calculate | Button tp run
calculations
Results

AOT————————— [ Airmass
[~ Display text file

0.13957 Solarangle: 317 deg Results dlsplay

|
011777 Soremes G0 Save data
0.14748

N

Calculation results are immediately readable. They are also available in a file to
allow you to draw curves of study.

This file is located in the folder :

<username>/CalitooData/nnnn/

The file is named CalculatorData.csv and contains such information :

Date;Time;Pressure;Latitude;Longitude;B_Raw;G_RAW;R_RAW;B_AOT;G_AOT;R_AOT;B_CNO;G_CNO;R_CNO;B_Ray;G_Ray;R_Ray;G_0z;R_0z

2015-02-09;12:00:00;1012;4338.39280N;00125.54610E;1600;1600;1600;0.28800;0.30996;0.21143;3910;3530;2698;0.19490;0.10637;0.06119;0.0128;0.0154
2015-02-09;12:00:00;1012;4338.39280N;00125.54610€E;1700;1700;1700;0.25618;0.27815;0.17961;3910;3530;2698;0.19490;0.10637;0.06119;0.0128;0.0154
2015-02-09;12:00:00;1012;4338.39280N;00125.54610E;1800;1800;1800;0.22619;0.24815;0.14962;3910;3530;2698;0.19490;0.10637;0.06119;0.0128;0.0154

Ready to be imported into a spreadsheet.

Please note this file is unique, a new set of AOT calculations with writing results to
a file will result in overwriting of the previous series.
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3.5.3 Graphic plots

We want by example, to know the influence of raw measurements on the value of
AOT.

AOT calculator and work on spreadsheets allows for this type curves for a place,
a date and a fixed time :

Date Time  Pressure Latitude Longitude
2015-02-09 12:00:00 1012 4338.39280N 00125.54610E

0,35
0,3
0,25

0,2

AOT

0,15

0,1

0,05

0
1500 1600 1700 1800 1900 2000 2100 2200 2300 2400

Raw data
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3.6

3.6.1

3.6.2

Selected AOT
initial curves of

the day ™~

(level 1.0 ou 1.5)
Dotted lines.

3.6.3

AOT processing

Principle

#..

= |

The processing of AOT data retrieves old measurements and re-calculate the
optical thickness based on new calibration coefficients.

This will usually happen after a new calibration of the photometer. It can also be

carried out on an experimental basis.

Re-calculation with software

After loading the data you want to work with, into the computer, click the tool icon

AOT Processing.

The software displays the original AOT curves (dotted) and the curves recalculated

from current coefficients in solid lines.

Here's what can be achieved on the screen :

AOT Processing - CALITOO #0204

e E)Es

0

0

Recalculated AOT

I+ curves in solid

CNo | Rayleigh | Ozone | Operations |

[y lines.

0.0, \

" t

0 e
I

0. : 5

06:40 07:00 07:20 07:40 08:00 08:20 08:40 09:00 09:20 09:40 10:00 10:20 10:40 11:00 11:20 11:40 12:00 12:20 12:40 13:00 13:20 1340 14:00 14:20 14:40 15:00
Calitoo data
Datatype: ©10 ©15  CALTOO 020426 Aett2015 39 data Lovei10 | Savein20 | Parameters

1 changed by user

Blue 465

Currentdss_Clo= 3326

‘Green 540

Current540_CNo= 3435

New 540_Clio =

Red 619

&> | poit1s 1isas s nnenus R s na s Hew 455 ciio = [ET D) X
Days
Date | Time | Elev. |RAW465 | RAWS540 | RAW619 | AOT465 | AOT540 | AOTE19 | NAOT4S5 | NAOT540 | NAOTEM9 | AtmPres |Temp| Altitude | Latitude -
_Z_DWETDB_'?E_ o 06:41:04 155 1244 1512 1440 0.1069 0.0985 0.0898 1067 0.0986 00916 0980 +20 00283 4310.38900r _
2015-08-26 06:41:38 156 1298 1562 1514 00974 12 00774 0.0971 00912 00792 0980 +20 00284 4310. SEBWDP;
2015-08-26 06:4211 157 1420 1716 1645 00749 70 0.0560 0.0746 0. 00577 0980 +20 00284 4310.38900r
2015-08-26 06:42:31 157 1456 1754 1688 0.0653 0580 0.0457 0.0678 0.061 0.0507 0980 +20 00284 4310.38900r
2015-08-26 06:42:50 158 1464 1756 1698 0.0686 0.0621 0.0483 0.0679 0.0619 0980 +20 00284 4310.389001
2015-08-26 06:43:10 159 1472 1764 1702 0.0680 0.0615 0.0481 0.0680 0.0617 0980 +20 00284 4310.389001
2015-08-26 06:58:18 186 1681 1938 1814 0.0689 0.0614 0.0484 0.0678 0.0609 0980 +20 00289 4310.382800
2015-08-26 06:58:47 187 1688 1934 1819 0.0687 00628 0.0481 0.0678 0.0625 0980 +20 00289 4310.38310r
2015-08-26 06:59:18 128 1695 1936 1814 0.068 0.0634 0.0496 0.0678 0.0630 0980 +20 00289 4310383100 _

/
Initial AOT values
(AOT465, AOT540 et AOT619 )

Change settings

Recalculated AOT values
( NAOT465, NAOT540 et NAOT619 )

The role of the parameters is quickly and easily readable: the curves are redrawn

every variation of parameters.

CNo with arrows

Blue 465

Current 465 Cllo= 3626
- EE=
New 465_CNo. =

Red 619

Current619_Cho= 2733

‘Green 540

Current540_Cho= 3435

New 540_Clo = [EIE) % New 619_Clo = [EiZ1R %

The coefficients of Rayleigh and ozone only with

CNo | Rayleigh | 0zone

an editor.

CNo | Rayleigh | Ozone ions |

Red 619

Current618_Ray=  0.06119

New 613_Ray - [[XIIC)

Green 540
Current 540_Ray= 010837

New 540_Ray =[RI8

Blue 465
Current 465 Ray= 013450

Hew 465_Ray = [[ELZL)

Green 540

Current540_Ozo=  0.0128

ew 540_0z0 = TP

Red 619

Current619_0zo=  0.0154

Hew §19_0z0 = YY)

Cho | Rayleigh

Ozone | Operations

Graphics

Visualization of curves

(] Initial AT

New AOT

However, for a re-calculation of AOT, you do not have a setting to change and they
have already been updated with the new calibration.
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3.6.4 Data writting

Data recalculated after a new calibration is saved by clicking the "Save in 2.0"
button (level 2.0) in the xxxx_20 file for Calitoo No xxxx :

<username>/CalitooData/xxxx/xxxx 20/

Here, for example, the content of the file 2.0 photometer Calitoo # 0204 :

Calitoo #1506-0204 Level 2.0
CNO_465=3826;RAY_465=0.19490
CN0_540=3435;RAY_540=0.10637;0z_540=0.0128
CN0_619=2733;RAY_619=0.06119;0Z_619=0.0154

Date;Time;Temperature;Pression;RAW465;RAW540;RAW619;ATtitude;Latitude;Longitude;Elevation;A0T465;A0T540;A0T619
2015-08-26;06:41:04;+20;0980;1244;1512;1440;00283;4310.38900N;00057.56890E;15.5;0.1067;0.0986;0.0916
2015-08-26;06:41:38;+20;0980;1298;1562;1514;00284;4310.38910N;00057.57240€E;15.6;0.0971;0.0912;0.0792
2015-08-26;06:42:11;+20;0980;1420;1716;1645;00284;4310.38900N;00057.57250€E;15.7;0.0746;0.0670;0.0577



48 October 2016
3.7 Data exchange
=

3.7.1 Data exportation

The "Export" function collects all the data acquired with your photometer in a Zip L_i

file.

So, it's easy to transmit all data in only one file on USB key or by mail.

To export, you must connect your photometer with the software, go into the toolbox

and click on the icon (see above).

Choose where to write the Zip file to your computer and validate.

It is possible to export data from photometers whose data you have previously

imported (see 3.7.2).

In this case, load the data as described in chapter 2.3.2 and proceed as before to

access the export function.
3.7.2 Data importation

The complementary function of the preceding one allows to retrieve on his
computer the data of a Calitoo of another observer who will have them exporter in

the way described above. L

The software tells you if data from the same photometer already exists on your
machine. A validation will not destroy the old measurements, but they will
eventually be complemented by the more sensitive data.

Note: on a Mac, if you use Safari to download a Zip data file, you should know that
it will not be automatically unzipped from the option in the preferences :

800 General

Ll id 8 =@ 8 &

General | Appearance Bookmarks Tabs RS5  Autofill Security Extensions Advanced
Default web browser: '_@J Safari (5.0.5) v }
Default search engine: ( Google ﬂ
Mew windows open with: [ Empty Page ﬂ
New tabs open with: [ Top Sites ?

Home page: | http://www.apple.com/startpage/

Set to Current Page

Remove history items: | After one month ?}

Save downloaded files to: | (2] Downloads

&

Remove download list items: | Manually

UNCH ECK thIS bDX_» |_! Open “safe" files after downloading

“safe” files include movies, pictures, sounds,
PDF and text documents, and disk images
and aother archives. @
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4.1

Optical thickness calculation
Beer-Lambert law applied to the atmosphere
T(N)=T(N)-exp (=m (T, +T,+T o, +T,+To+7T,) []
lo : sunlight intensity outside the atmosphere
| : Light received on the ground

A is the wavelength of light

Ta : aerosols transparency coefficient

Tg : gaz (CO; et O, ) transparency coefficient

Tnoz : Nitrogen dioxide transparency coefficient (pollution)
T, : water vapor transparency coefficient

Tos : Ozone transparency coefficient

Tr : Rayleigh scattering coefficient

m : Air mass coefficient through which light (optical path)

6 is position angle of the Sun with the horizon

In the case of aerosols measures, the equation will be simplified by considering
that the atmospheric optical total thickness depends only on the dissipation of the
light by the molecules (Rayleigh) by ozone molecules (O;) and aerosol . We
distinguish the "natural" contribution (molecular) and "contaminating" (aerosols +
others).

Contributions due to ozone (and perhaps other absorbing gases under certain
conditions) and aerosols can be separated after the measurement or using climate
data and average values of ozone depending on latitude eg , or by using the total
of air column with the time and place of collection of the actual measurement data.
Satellite mounted instruments such as the Total Ozone Mapping Spectrometer
(TOMS) provide such data.

(4) http://ozoneag.gsfc.nasa.gov
Equation [1] becomes : I (A)=1,(\)-exp(—m (T, +T,+7T,;))
We search to determine Ta.

Tr coefficient is proportional to the ratio of atmospheric pressure measured at the

observation point by pressure measured by the level of the surface of the sea
(p/p0) and therefore :

Tos, coefficient is supply by LOA for green and red light length. In the blue light,
this coefficient is null.
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Our photometer returns a value directly proportional to the light intensity.

We will call : N.

If the photometer was outside the earth atmosphere (1 AU® of the sun) for
measuring the brightness of the sun, it would give Ny value.

(5) Astronomical Unit. It is equal to the average Earth-Sun distance (150 million kilometers).
— p
N= No-exp(—m(ra+aR-?+ T,,))
0

We will introduce a correction term taking into account the Earth-Sun distance
varies depending on the day of the year.
2

N:No’[ﬁ] ~exp(—m(ra+aR-£+’to3))

r Do
With r,, the distance of 1 AU and r then Sun-Earth distance at measure date (in
AU).
o [1-¢’]
- Avec e = 0.0167
[1+ecos(2nl)]

365

We now express Ta, optical thickness due to aerosols, according to the other

terms
- 2
ln(N)—ln<N0-[—0] ):_m(ra+aR.£+To3>
r Do
2
Ty
I Bm)
a_ R 03
m Po

The Aerosol Optical thickness is denoted AOT.

The part of this thickness created by aerosol is called Aerosol Optical Depth noted
AOD

Calibration parameters

* N, parameters are determined by calibration (No_465 for blue, No_540 for green and

No_619 for red)

e apis calculated :
For CALITOO, this parameters are :

Wavelength (um) ar
0.465 0.19490
0.540 0.10637
0.619 0.06119

» To0s3:is supplied by le LOA - Aeronet
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4.2 Particle characterization

It is possible to determine the distribution in number and size of the particles
constituting the aerosol. These particles whose diameter is between 10-3 and 100
microns are particularly concentrated over the industrialized regions of the
Northern Hemisphere.

The Angstrom coefficient is a sensitive index to the size distribution of aerosols.
It is inversely related to the average particle size of the aerosol particles are the
more smaller, the exponent is high.

This coefficient is also a good indicator of the proportion of atmospheric
precipitable water, where the aerosol concentration plays now recognized as a
very important role. It allows to anticipate the volume expected in a season
precipitation. Depending on the concentration of water present in the atmosphere,
a higher coefficient of favoring the concentration of the clouds and rain.

Calculation :

The Angstrom coefficient o is calculated with Optical thickness data (Ta,) taken at
two different wavelength A, and ; :

Ta1 = B.}\,l'u
Taz = 1" <=> Ta,/ Ta,=M"/ " <= log(Ta, / Ta) =-a.log (M /Ay)
<=>  log(Ta;/Ta)=o.log(A/N)

<=>  o=Ilog(Ta, /Ta)/log(A/N\)

The typical value range a is from 0.5 to 2.5 with an average value of 1.3 for natural
atmosphere.

Example :
Seysses, september 15t 2010 at 12h11:19 UT.

M =0.675 um Ta,=0.10

X =0.532 um Ta,=0.13

Calculation of o :
a =1log(0,100/0,135) /log ( 0,532/ 0,675 ) =1,126

Note: Both neperian logarithms and decimal logarithms can be used. For
consistency with the programs of Calitoo and the PC software which have their
own computational constraints, the "Ln" have been replaced here by "Log" from the
2016 version of this document.

Aerosol global map : Aerosol Size GlobalMaps
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4.3 Install with Windows
This software has been tested with success under Windows® XP, 7 et 8.

Start by downloading the archive file : calitoo_v2.5_windows.zip from our website

http://www.calitoo.fr/index.php?page=logiciel-pc

Open the archive and extract the calitoo_v2.5 folder on your desktop.

Folder contents :
Calitoo_setup.exe
CDM v2.12.06 WHQL Certified.exe
2.5_Changes.txt

4.3.1 Installing USB-FTDI driver

This must be done before connecting for the first time the photometer to the PC
via the USB port and Calitoo before starting the program.

We will install a driver that transforms the USB port to a virtual serial port.
This requires run as administrator, the FTDI Driver file :

CDM v2.12.06 WHQL Certified.exe

Mom = Modifig le Type Taille
| | 2.0_Changes.txt 05/10/2015 14:45 Fichier TXT Ko
Calitoo_setup.exe 06/10/2015 08:53 Application 1865 Ko

2 047 Ko

dlication

2 com v2.12.06 WHQL Certs e
IHg Exécuter en tant qu'administrateur

Mouse right button on the Driver FTDI icon.

4.3.2 Calitoo V2.0 software installation

Just click on the Calitoo_setup.exe and follow the prompts to install the program

W installation - Calitoo o [] ]

Bienvenue dans I'assistant
d'installation de Calitoo

Cet assistant va vous guider dans linstallation de Calitoo
version 2,0 sur votre ordinateur.

Tl est recommandé de fermer toutes les applications actives
avant de continuer,

Cliquez sur Suivant pour continuer ou sur Annuler pour
abandonner lnstallation.

. Annuler
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4.4

441

Installation under Linux

USB-FTDI driver configuration

With Linux, the FTDI driver is automatically installed, however some distributions
for accessing the virtual serial port. It should ensure that you, as a user, you can
access in reading and writing to this port. Here is an example with FEDORA :

When connecting a photometer by USB to a Linux PC, the system recognizes the
driver and installs a new device in the / dev: among other files, we find :

/dev/ttyUSBO which disappears when the photometer is offline .
This device is used natively by root and group dialout but not by any user who
wishes to connect :

SPC

e Could not open device /devw/ttyUSBO.

Press OK to ignore and risk data corruption.
Press Cancel to kill the program.

Annuler Valider

Connect and power a calitoo to the USB port of PC_Linux,
- Use a terminal and go to /dev

- Type the command: Is -al

- Identify in the dev list, the file ttyUSB0

You should have this:

crw-rw----. 1 root dialout 188, 0 10 aolt 12:00 ttyUSBO

We will add a new rule that will allow read access and write to everyone in the
device ttyUSBO :

skip as root : sudo -i

In the folder /etc/udev/rules.d/ create a file usbserial.rules in which add the
following rule :

KERNEL=="ttyUSB0", GROUP= "dialout", MODE= "666"

By example, to edit enter : gedit usbserial.rules

When udev will load the device ttyUSBO , it joins the dialout group (as previously)
but now will assign permissions to read and write for everyone.

Reload the rules by typing : udevadm control —reload-rules

Un-plug and re-plug the photometer.
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44.2

Now when you view the folder contents /dev/ with Is -al you read :
crw-rw-rw-. 1 root dialout 188, 0 10 aott 12:11 ttyUSBO

and when running the program, the connection to the USB port is now allowed for
all users of the machine

Software installation

This software has been tested with success under Fedora21, Debian 8.1, Mint,
Ubuntu.

Start by downloading the archive file : calitoo_v2.5_Linux.zip from our website

http://www.calitoo.fr/index.php?page=logiciel-pc

Open the archive and extract the Calitoo_v2.5 folder on your desktop.

Folder contents :
Calitoo
calitoo.ico
Calitoo.desktop

The program is directly executable file.

We leave it to you to create links for a quick launch from the desktop of your Linux
distribution.


http://www.calitoo.fr/index.php?page=logiciel-pc

56

October 2016

4.5

4.5.1

4.5.2

Installation under Mac-OS

Dowloading virtual disk calitoo.dmg from our website :

http://www.calitoo.fr/index.php?page=logiciel-pc

Click on the file calitoo_v2.5.dmg icon to open virtual disk calitoo_v2.5 on the
desktop :
Folder contents :
calitoo
Calitoo_v2.5.app
FTDIUSBSerialDriver_v2_3.dmg

FTDIUSBSerialDriver_v2_2_18.dmg calitoo_v2.0
Driver_Note.rtf

Installing USB-FTDI driver

This must be done before connecting for the first time the photometer to the PC via
the USB port and Calitoo before starting the program.

Two driver files are provided and must be used depending on the version of your
MAC-OS X system

- Driver_2.2.18 for Mac OS X 10.3t0 10.8
- Driver_2.3 for Mac OS X 10.9 and above.

Software installation

There is not strictly speaking installation: the program file is directly accessible in
the virtual disk created by the downloaded dmg file.

Calitoo_v2.5 in the virtual disk, click the Calitoo.app file to start the program.

On first use, your Mac protection system probably tell you this:

_—
Calitoo BSerialDriver_v2_3.
Impossible d’ouvrir « Calitoo.app », car cette dmg

g 0 - app provient d’un développeur non identifié.

! Vos préférences de sécurité ne permettent que
RTF I'installation d’apps du Mac App Store et de
Driver Note.rtf développeurs identifiés.

« Calitoo.app » est sur I'image disque « calitoo.dmg ».

Safari a téléchargé cette image disque aujourd’hui a
10:26 depuis www.calitoo.fr.

? [ oK ]

It will just press the CTRL key while clicking again on the icon Calitoo.app

You have to click OK to continue until software startup.
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October 2016

57

4.6 Red button sequence on photometer

Start

Pressure, Temp

Long

button

i

)

Page 2

RGB Measurements
RGB Maximums

Long
button

&)

Page 3

AOT Display

Long
button

(E)

Page 4

Angstrom Coeffcient
R?, gauge

Long
button

&)

Bouton
long

L

Page 5b

Recorded

Comeo)

Mode READING

Page 1/4

Measurement n
Date, Time,
Temp, Pressure

{0

Page 2/4

Measurement n

Py
@
w
% >
>
[®]
3

Page 3/4

Measurement n
Latitude, Longitude,
Altitude, Elevation

)

Page 4/4

Angstrom Coeffcient
R?, gauge

N

Long
button

Long
button

Long
button

Long
button

‘ Shut down of photometer
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4.7

Organization of data into the computer

Working folder « CalitooData » is located at user folder root :

CalitooData
0002
0002_10
0002_20130912_133706_10.txt
0002_20130913_082411_10.txt
0002_15
0002_20130905_1724456_15.txt
0002_20
0002_20130905_1724456_20.txt
0002_CALIBRATION
0002_LANGLEY
CAL0002_20130915_LAN. pdf
CAL0002_20130915_LAN. txt
0002_AERONET
CAL0002_20140908_AER. pdf
CAL0002_20140908_AER. txt
0002_GRAPHICS
0002_20140908_15.bmp
calculator.ini
0002_Tog.txt
AeronetData

140908_140908_1zana.levl10
140908_140908_1zana.lev1l5
150618_150618_1zana.levl5

calitoo.ini

0002 : Identification number of the photometer it produced data found in this
folder.

0002_10 : Folder of raw data of #0002 photometer. We used Aeronet nomination :
10 that is 1.0 for raw data. We never rewrite data in this folder, except during
photometer data downloading.

1.0 = Raw data (digital light flux + AOT computed onboard the photometer ).
1.5 = Unpleased data are deleted (Clouds, wrong pointage, manual filtering, etc ).

2.0 = New computed AOT with new calibration parameters from a the last calibration campaign.
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0002_20130912_133706_10.txt
File name is generated by the software.
The name is composed, by order :
Photometer number
Here is the #0002
Date of the first measurements of the file.
Here is September 12 2013 at 13:37:06 UT.
Data type (or level)
Here is 10 that is 1.0 of Aeronet level type.
Data file format

__ Photometer identification : Year, Month of manufacturing and unique order number.

- _ Calibration parameters : (by example)

_ // CNO_619 : No in red (619 nm)

s RAY_465 : Rayleigh parameter in blue (465 nm)
- 0Z_540 : Ozone parameter in green (540 nm)

CN0_619=3945;RAY_619=0.06281;02_619=0.0154 ‘///
CN0_540=3251;RAY_540=0.10637;02_540=0.0128
CN0_465=3250;RAY_465=0.19490

The ozone parameter is always null in blue color.

Date;Time;Temperature;Pression;RAW465;RAW540;RAW619;ATtitude;Latitude;Longitude;Elevation;A0T465;A0T540;A0T619;ATpha;R2
2013-09-12;13:37:06;+28;1006;2039;2132;1895;00154;4338. 0@5@;00125 .57830E;43.4;0.1090;0.0929;0.0822;1.23;0.97

S
2013-09-12;13:37:37;+28;1006;2038;2130;1900;00148;4338.40957N ;01)12\5 .57657€E;43,3;0.1100;0.0939;0.0812;0.95;0,99

I Line containing description of the different columns
RAW : Numerical raw measurments
AQT : Optical Thickness calculated by photometer firmware

Attention, the decimal numbers will use the separator ('.' Or',") of the host
computer.

In its current version, the software for MAC-OS imposes the '." for separator
regardless of the setting of the host computer.



