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Abstract

PAR (Photosynthetic Active Radiation) vertical profiles that were obtained from casts with the Sea and Sun MSS90 microstruc-
ture probe in the southern part of the Gulf of Trieste near buoy Vida were analyzed in the years from 2011 to 2015. PAR
fortnightly profiles were explored with the linear fit of decrease with the depth of logarithm of PAR, normalized with its value
in the air. The inverse relation between the coefficient of PAR attenuation and the Secchi disk depth was also validated.
Also, other relations (e.g. the bi-exponential non-linear decrease of PAR with depth) were explored. Our findings about the
attenuation of PAR and the Secchi disk depth are in line with the study conducted decades ago for the north-eastern part of the
Gulf of Trieste (Stravisi, 1999). Furthermore, the initial values of PAR profiles measured with the Sea & Sun probe in the air
before the cast were validated with the PAR values measured continuously on buoy Vida, about 100 m away from the profiling
measurement station.
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PAR sensor (LI-COR LI 192 SA) is also in-
stalled on top of a micro-structure probe 
(MSS90 Sea&Sun). The probe records data 
from each sensor with a frequency 1024 Hz. 
At the beginning of vertical cast, the probe 
records PAR in air for at least 10 s. Vertical 
distance between PAR sensor and the pres-
sure sensor is 1.2 m, accounted for in data 
pairs (depth, PAR). 

The coastal buoy Vida is located in the northernmost part of the Adriatic Sea, the Gulf of 
Trieste. PAR sensor on buoy Vida (LI-COR LI 190 SL 50) is mounted at the height 4.5 m. PAR 
data are streaming with a frequency 4.26 Hz to the land receiving station 3.7 km away. 
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Type Spring Summer Autumn Winter All 

Reliable 18 22 26 19 85 

Dubious 15 10 6 5 36 

  ln(IPAR) = - kh + ln(I0) IPAR = I0exp(-kh) IPAR = I0[Rexp(-k1h) + (1-R) exp(-k2h)] IPAR = I0[R'exp(-k1h) + (1-R) exp(-k2h)]   
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   363 0.17 0.97 455 0.21 0.92 583 0.14 1.8 0.48 0.96 523 0.14 1.7 0.56 0.44 0.96 523 8.8 0.19 

median 289 0.14 0.98 401 0.19 0.94 544 0.13 0.9 0.49 0.98 488 0.12 0.9 0.53 0.44 0.98 492 8.0 0.18 

STD 319 0.09 0.03 389 0.11 0.07 485 0.08 3.8 0.15 0.05 445 0.08 3.8 0.22 0.20 0.05 445 3.7 0.09 

Statistics of 71 vertical PAR profiles (out of 85), for which apportioning constants R and R' > 0. ZS is the (white) Secchi disk depth. I0(z=0) is the first 

PAR  value (0  h  0.1 m) in the water column. kS is the attenuation coefficient determined from the Secchi disk depths, according to Stravisi 
(1999): kS = 1.4/ZS. Mellor (2004)  for the water type III (Jerlow, 1876) k = 0.13 m-1. 

Conclusions  

When PAR is fitted with one exponential term: k = [0.2 ± 0.1]m-1, with two exponential terms: k1 = [0.13 ± 0.08] m-1  ̶  the attenuation of the blue-
green part of PAR, k1 < k. This value for k1 is found also by Byun et al. (2014) (k2 and k1 are exchanged). The apportion coefficient R is close to 0.5. 
Waters around buoy Vida are more turbid than the most turbid oceanic water Type III. Preliminary results: by fitting PAR values from coastal water 
Types (1,3,5,7,9) and oceanic Type III, digitized from Jerlov (1976, Fig. 130), we obtain that three attenuation coefficients of the PAR fraction that 
belong mostly to the blue-green wavelengths (k = 0.19 m-1; k1 = 0.14 m-1) fall in the range between the oceanic water Type III (k = 0.18 m-1; k1 = 
0.13 m-1) and the coastal water Type 1 (k = 0.22 m-1; k1 = 0.15 m-1). However, the surface attenuation of PAR, dominated by the fraction with longer 
wavelengths (k2 = 0.8 m-1), is close to the coastal water Type 7 (k2 = 0.7 m-1; Type 9: k2 = 1.9 m-1). 
 

Number of PAR vertical profiles taken biweekly near buoy Vida for the pe-

riod January 2010 to December 2015. Profiles for which PAR does not de-

crease with depth are marked as 'dubious'.  Their number dominates by 

far in spring (surface fresh and turbid waters).  

 

PAR data measured on Vida (15 min  ) versus PAR  

data retrieved by casts by MSS90 probe (10s  ) from  

July 2011 to December 2015. The majority of PAR val-

ues on Vida were higher than probe values. PAR sen-

sor on the buoy is at height 4.5 m above the sea sur-

face, while PAR sensor on the probe is 1 m above the 

sea surface at most, influenced by the shadow of the      

research boat (12 m in length).  

Dubious vertical PAR profiles, not   
accounted for in the analysis. 

Vertical PAR profiles, considered 
in the analysis of PAR attenuation 

with depth. 

Least square fits of mean PAR profile. Only the semi-log fit is linear. Two 
versions of bi-exponential fits (Byun et al. 2014) yield very similar results, 
with 'excellent' agreement with the mean PAR profile (r2 = 0.998). 

 'Blue ̶ green' fraction: R = 0.56; k1 = 0.14 m-1.  

  Longer wavelength fraction: (1-R) = 0.44; k2 = 0.81 m-1. 

Poor agreement between attenu-
ation coefficients and the in-
verse of (white) Secchi disk 
depth. 
  
 
Best correlation: PAR profile is a 
single exponential function of 
depth. The parameter P then 
matches the value of previous 
study (Stravisi, 1999). 


