BOUM


META_INFORMATION_PARAMETRES / PARAMETERS

(à remplir par le responsable du paramètre /    to be filled by the PI    )

Date  de création
31/03/08
created on

Date: de dernière mise à jour
20/05/09
last update

1. PARAMETRES CONCERNES  
PARAMETERS

Mode d’échantillonnage
No parametre 
nom parametre
Status : [non] valid 

Sampling
parameter number 
name of the parameter
Status  : [not]  valid

above-water sensor,

TRIOS radiometer
495
irradiance (downwelling) PAR
not valid

under-water sensor, 

TRIOS radiometer
496
radiance (upwelling)
not valid

Rosette – Cycle,

WetLabs ECO-VSF
601
backscattering coefficient (1 l)
not valid

Rosette – Cycle,

Spectrophotometry
602
Particulate absorption
not valid

Rosette – Cycle,

Spectrophotometry
615
Dissolved absorption (CDOM)


Rosette – Cycle,

Fluorescence
683
FLUO-CDOM
not valid

under-water sensor,

TRIOS radiometer
684
Irradiance (downwelling) PAR
not valid

Rosette – Cycle,

Cstar transmissometer
685
Attenuation coefficient 660 nm
not valid

Rosette – Cycle,

Fluorescence
686
Chlorophyll-a concentration
not valid

2. PROJET  ETUDE  
PROJECT TITLE

BOUM

3. RESPONSABLE SCIENTIFIQUE 
PRINCIPAL INVESTIGATOR
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4. BREVE DESCRIPTION DU PROJET 
BRIEF DESCRIPTION OF PROJECT

To study the diurnal variations of the optical properties of the seawater at the three long duration stations.

5. DESCRIPTION DES PARAMETRES
PARAMETERS DESCRIPTION

5.1. Ce qui a été mesuré et comment  (méthode analytique et/ou références )/ 

      What did you measure and how did you do it (include references for analytical methods)?  

……………

495, Irradiance (downwelling) PAR: Downwelling irradiance above the sea surface, [W/(m² nm)]. Measured by a TriOS irradiance sensor mounted above the water and facing upwards. The sensor  has 190 channels in the range 320-950 nm. This sensor is on the deck, or better mounted on the vigi, far from any shadow and perturbation.

       496, Radiance (upwelling): Upwelling radiance at different depths below the sea surface, [W/(m²     

       sr nm)]. Measured by a TriOS radiance sensor under water, facing downwards. The sensor has 190 

       channels in the range 320-950 nm. 

      601, backscattering coefficient:  The ECO-VSF measures the scattering at three angles: 100, 125, 

      and 150 degrees, thus providing the shape of the Volume Scattering Function (VSF) throughout the 

      backscattering region. This is done at two wavelengths: 660 and 532 nm. The signal at 532 nm was    

      too weak to give any reasonable values. The backscattering at 660 nm, bb_660, sometimes has 

      negative values and should be calibrated.

      602, particulate absorption: Sampling for absorption measurements was done at the three long duration stations (A, B, C). Water samples were taken from the CTD rosette, bottles 09 (near the deep chlorophyll maximum, DCM) and 24, at around 5 m depth. Depending on the particle load in the water, 2.8 to 5.6 liters of water were filtered for each sample. Filtering was done soon after sampling, never more than 6 hours later. Bottles were stored dark and cool until filtering. The filters were put in liquid nitrogen directly after filtering, and then stored at -80° until analysis. Two blank filters were prepared each day by soaking them in 2µm filtered sea water, and then stored in the same way as the sample filters.

A Cary 100 UV-Vis double-beem spectrophotometer was used for the absorption measurements. In the beginning of each measurement session, a baseline was recorded using two blank filters. The spectrophotometer automatically performs the baseline correction for the sample filter spectra. After measurement of the total absorption by particles, the pigments were extracted in methanol and the de-pigmented absorption was measured. The absorption by pigments was calculated as the difference between these two. 

Chlorophyll-specific absorption coefficients were obtained by normalizing for chlorophyll-a concentration, as measured by the rosette fluorometer and calibrated with HPLC profiles. 

For details on sampling, analysis and calculations, see Mitchell et al (2003).

      615, dissolved absorption: Not measured.

      683, CDOM: Concentration of colored dissolved organic matter measured by an ECO Fluorometer     

      from WetLabs.

      684, Irradiance (downwelling) PAR: downwelling radiance at different depths below the sea  

      surface, [W/(m² nm)]. Measured by a TriOS irradiance sensor under water, facing upwards. The 

      sensor has 190 channels in the wavelength range 320-950 nm.

      685, attenuation coefficient at 660 nm: The beam attenuation coefficient, C (m–1), a measure of 

      the effective attenuation of light in the water column due to absorption and scattering, is measured  

      by the Cstar transmissometer from WetLabs. For each profile, the beam attenuation is calibrated by     

      subtracting the value at 400 m depth from the entire profile. This value is considered as being 

      representative of the value for particle-free water. The remaining part of the signal is attributed to 

      chlorophyll contaning particles (Loisel and Morel, 1998).

      686, chlorophyll concentration: The concentration of chlorophyll-a measured by the 

      Chelsea Aquatracka fluorometer mounted on the rosette. One HPLC profile is available just after 

      the last cycle cast on each long duration station. This profile is used to find a calibration coefficient  

      by linear regression, so that the total chl-a concentration can be estimated as [chla] = a*fluo+b.

      See Table 1 for details about the regression, and Figure 1 for graphs.

Station
HPLC profiles used for the regression (CTD nr)
Linear regression
r2

A
127, 128, 130, 186, 187, 188, 190, 192, 193
[tchla]=2.5263*fluo+0.0038
0.9683

B
002, 114, 115
[tchla]=2.3575*fluo+0.0059
0.9771

C
016, 017, 071
[tchla]=3.0638*fluo-0.0097
0.9812

Table 1. Linear regression between [tchla] from HPLC measurements and fluorescence data.


Figure 1. HPLC measured [tchla] plotted against fluorescence, together with the regression line.

6. Stratégie d'échantillonnage / 

           Sampling strategy

……………

      Parameters 601, 602, 683, 685, 686 (backscattering coefficient, particulate absorption, CDOM 

      concentration, attenuation coefficient and chlorophyll-a concentration) are measured every three 

      hours on the long duration stations (CTD cast 0-500m).

      615, dissolved absorption, is measured up to four times on each long duration station and used for 

      calibration of the CDOM fluorometer.

      495, 496 and 684 (above-water downwelling irradiance, under-water upwelling radiance and    

      downwelling irradiance) are measured at the long duration stations.

6.1. Décrire quels types de données sont nécessaires pour vous compléter votre propre jeu de données avant envoi à la base de données, et estimer le délai avant la disponibilité de vos données pour la base de données / 

 Post-cruise data analysis/treatment required, and the time frame for this

……………

      602, particulate absorption: post-cruise spectrophotometry of the samples, mid september.

6.2. Estimations des erreurs, précision, sensibilité des données /

 
 Error estimates, precision and accuracy of the data

……………

7. FICHIERS 
FILES

7.1. Nom de fichier de données /

  File name

BOUM_XXX_grappe_optique.xls, XXX is the CTD number. Parameters 601, 683, 685, 686.

BOUM_radiometer_XX.xls, XX is the number of the radiometric cast. Parameters 495, 496, 684.

ap.xls. Parameter 602, particulate absorption. Other parameters from the absorption measurements are saved in ad.xls, aphi.xls, ap_chl_spec.xls, aphi_chl_spec.xls, beta_fp.xls, beta_fd.xls, OD_fp.xls, OD_fd.xls.

7.2. Explication des têtes de colonne, des unités et des abréviations utilisées dans le fichier de données / 

 Data file structure, units, label columns, …

For details, see the readme-tab in each file.

· BOUM_XXX_grappe_optique.xls 


Line 1: id=BOUM_ctdXXX


XXX is the ctd number


Line 2: Parameters

Column title
Description
Unit

Time(ms)
Time from start of acquisition
ms

Pres(dbar)
Pressure
dbar

Temp(C)
Temperature
°C

Cond(S/m)
Conductivity
S/m

Sal(PSU)
Salinity
PSU

_R100_
Scattering of 660 nm ligth at 100°
m-1

_R125_
Scattering of 660 nm ligth at 125°
m-1

_R150_
Scattering of 660 nm ligth at 150°
m-1

CDOM-ppb
Fluorescence by colored dissolved organic matter. NOT CALIBRATED!
ppb

_G100_
Scattering of 532 nm ligth at 100°
m-1

_G125_
Scattering of 532 nm ligth at 125°
m-1

_G150_
Scattering of 532 nm ligth at 150°
m-1

CHL(ug/l)
Chlorophyll-a concentration, from fluorescence measurements
µg/l

m-1
Beam attenuation coefficient at 660 nm
m-1

· BOUM_radiometer_XX.xls


General info about the radiometric casts

cast number
date
time (UTC)
lat
lon
wind (m/s)
solar zenith angle (°)

7
2008-06-29
13:48:01
33° 42.67
32°39.72
3.6
52

8
2008-07-04
11:20:29
34° 07.58
18° 27.43
7.7
13

9
2008-07-04
14:23:20
34° 08.27
18° 28.98
6.2
47

10
2008-07-05
11:17:58
34° 03.67
18° 33.33
6.2
13

11
2008-07-05
14:36:49
34° 02.44
18° 36.12
5.1
50

12
2008-07-06
11:11:05
33° 58.44
18° 32.68
3.1
12

13
2008-07-06
14:33:23
33° 57.38
18° 31.60
5.7
50

14
2008-07-14
16:05:53
39° 06.16
5° 16.24
8.2
58

15
2008-07-15
12:04:29
39° 07.07
5° 10.75
9.8
18

16
2008-07-15
15:37:34
39° 06.43
5° 10.10
6.7
52

17
2008-07-16
12:14:59
39° 14.06
5° 09.31
4.1
19

18
2008-07-16
15:38:38
39° 16.16
5° 10.32
2.6
52


Parameters

Column title
Description
Unit

date
date (UTC)
yyyy-mm-dd

time
time (UTC)
hh:mm:ss

lat
latitude
degrees north

lon
longitude
degrees east

solz
solar zenith angle
degrees

wind
wind speed
m/s

pres
pressure
dbar

incli_x
sensor inclination x
degrees

incli_y
sensor inclination y
degrees

wavelength
wavelength
nm

Es
downwelling irradiance in air
W/(m2 nm)

Ed
downwelling irradiance in water
W/(m2 nm)

Lu
upwelling radiance in water
W/(m2 nm sr)

· ap.xls


The file contains spectra of the particulate absorption, ap, for the cycle casts on the long 
duration stations.


The first column contains the wavelengths in nm. Each of the following columns contain the 
spectrum from one sample, as indicated by the first row of the column. BOUM_042_09 means 
CTD number 042, bottle 09.


The other absorption-related files have the same structure.


Parameters (one parameter per file):

Name
Description
Unit

OD_fp
optical density measured by spectrophotometer, before pigment extraction


OD_fd
optical density measured by spectrophotometer, after pigment extraction


beta_fp
beta correction factor, before pigment extraction


beta_fd
beta correction factor, after pigment extraction


ap
particle absorption coefficient
m-1

ad
de-pigmented particle absorption coefficient
m-1

aphi
phytoplancton absorption coefficient
m-1

ap_chl_spec
chlorophyll specific particle absorption coefficient
m-1

aphi_chl_spec
chlorophyll specific phytoplancton absorption coefficient
m-1

8. RESULTATS PRELIMINAIRES 
RESULTS

9. REFERENCES BIBLIOGRAPHIQUES
REFERENCES - PAPERS

· Calibration of the diffuse attenuation coefficient:

           -H. Loisel and A. Morel, « Light scattering and chlorophyll concentration in case 1 waters: A 
reexamination », Limnol. Oceanogr., 43(5), 847-858 (1998).

· Protocol for absorption sampling, measurements and analysis: 

           Mitchell et al, « Determination of spectral absorption coefficients of particles, dissolved 
material and phytoplankton for discrete water samples », in « Ocean optics protocols for 
satellite ocean color sensor validation, revision 4 Volume IV. Inherent optical properties: 
instruments, characterizations, field measurements and data analysis protocols » NASA/TM-
2003211621 edited by J. L. Mueller, G. S. Fargion and C. R. McClain. Nasa Goddard Space 
Flight Center, Greenbelt, Maryland (2003).

· Calculation of the beta correction factor for the absorption measurements:

           -Allali et al, « Spatial variations in the chlorophyll-specific absorption coefficients of 
phytoplancton and photosynthetically active pigments in the equatorial Pacific». JGR Vol. 102, 
No. C6 (1997).

           -Bricaud et al, «Natural variability of phytoplanktonic absorption in oceanic waters: Influence of 
the size structure of algal populations». JGR Vol. 109, C11010 (2004).
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