Investigation of the role of phytoplankton functional types in CO,flux variability

ABSTRACT

Satellite remote sensing of ocean colour is currently the only way of measuring
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Intercomparison between the different PFT methods

synoptically wide-area ocean properties such as phytoplankton abundance (Lavender et The non—don_\inance techniques ~were
al. 2005). Recent bio-optical and ecological methods have been established that use x v corelation regressed against each other, and it was
satellite data to differentiate between certain phytoplankton functional types (PFTs) e.9. | Aainet Hirata et al. — found that Devred et al. (2006) and Uitz et
Ciotti et al. (2002); Sathyendranath et al. (2004); Alvain et al. (2005); Uitz et al. (2006); al. (In press) oos) NoBM 043 / al. (2006) were _the mos_t_ similar, with a
Devred et al. (2006); Raitsos et al. (2008); and Hirata et al. (In press). We apply these (2005, In Chl-a P oevmnera o0 . i Pearson correlation coefficient of between
techniques to an 8 day SeaWIFS ocean colour dataset from May 1999, and compare the press) ) 0.86 and q.88 (see Table 1). These were
results to an in situ dataset from the CPR database, in order to assess their ability to Fena ™ | G samel oz = - plotted against e?Ch ther (Figure 1) apd an
detect microplankton in the North Atlantic. Uitz et al. (2006) and Devred et al. (2006) —— - Figure 1: Devied et al. (2006) and Uitz et al. (2006) exponential Te|ﬁ"0"5h'P was fOUf‘d with an
were found to have the closest degree of correlation, and Hirata et al. (In press) and Goos) | Ueetal @oosimicone | 025 r v.’:}lue of 0.96. Multlvar!ate statistics were
Alvain et al. (2005) were found to predict the highest amount of dominant microplankton Noew Devreder a. (2006) 08 applied to the non-dominance techniques
pixels. From the in situ comparison, Hirata et al. (In press) was found to have the highest Uiz et al. (2006) Integrate] and a dendrqgram based on hlevrarchlca\
percentage match up (60-63%), and Devred et al. (2006) and Raitsos et al. (2008) had o icrocla (15Ze0) o cluster analysis was produced (Figure 2),
the highest non-dominance factor, indicating that these three techniques were most Noawm Utz etal Cooe)Micro | 047 which als_o highlighted the  similarity
accurate at identifying microplankton. However, a need for more in situ data was [ [p— — between Uitz et al. (20_06_) a_nd Devred et al.
highlighted. For future work, focus will also be put on picoplankton and nanoplankton, 5 Uitz etal (2006) micro chla (1.5°Zeu) 1 (2006) with an 89% similarity, and Ransps
and output from the intercomparison will be compared to CO, flux variation hindcasts | Uitz etal. (2006) . pevterat | Gzt ooy | o0 et al. (2008) and the NOBM model with
developed within the FOAM-HadOCC system, to better understand the contribution of (200_6) . 84% similarity.
different PFTs to global CO, flux variability. % Micro imsc rﬁeu Table 1 Fgure
SeaWIFS 8 day composite 2" week May 1999 The amount of pixels that each dominance [ ermmee [l o] 5 e st e g
technique identified as microplankton were vomae | wmber | i sudyarea | S 1400
compared. Hirata et al. (In press) identified the [cou eta. 002 using jﬁ 1200
greatest amount of pixels followed by Alvain et | “Gnmmea | * ¢ % 1000
. NASA Ocean | al. (2005, Inpress) (see Table 2). The [ £ w0
Raitsos et B'UQE_O' techniques were then compared to establish | swedeaicoon |2 6 S o0
al. chemical whether the same techniques identified the g a0
(2008) Model same pixel as microplankton. It was found that |k ™| = 1340 s w0
(NOBM) the two techniques of Hirata et al. (In press) [m. N 3 °
Sl 2pnl223) 2pn13) and that of :Ivain et al. (2005, (In gressg MR - H I GG N ey
identified the most (see F\gﬁre3) ' Aveinetal. (2005 | g 1083 B et
METHODOLOGY = dentiication number combination
Table 2: Pixels idenified as microplankion Figure 3 Histogram of identical microplarkionpixel match up
SeaWIFS 8 day composite for the 2n week of May 1999 was downloaded from the NASA
Oceancolor website (http:/oceancolor.gsfc.nasa.gov/). a;n(A) and a*;(A) data for the week e T . ~ . .
was calculated according to Bricaud et al. (1995), Sathyendranath et al. (2001) and R Effzgnéé; o eyt [ @09 szedow\l(::ncceoamnda?:dn d::)mmeaanc%e I?;R:qugs
Devred et al. (2006). Apparent Optical Property (AOP) approaches of Alvain et al. (2005, technique |G g Gy risorated regrated calculating the mpean non-donminance faclo);
In press), Uitz et al. (2006), Raitsos et al. (2008), and Hirata et al. (In press) (using Chl-a), — - - - . 9 !

i i i nean foontere mean frontercd mean feoriconed mean Fortared mean forcencd (€:G- % OF <Chla>;,) at the pixels where the
were applied to the dataset, and output from the NASA Ocean Biogeochemical Model ontdenc onldenc ontien ontdene &) dominance techniques identified microplankton.
(NOBM) for the week was also utilised. The Inherent Optical Property (IOP) approaches R I 0z | o | oos o1 030 [ | e | | oo | it was found that the techniques of Ciott et aI.
of Hirata et al. (In press) (using a,,(443)), Devred et al. (2006), and Ciotti et al. (2002) | tjirata et o (2002) and Hirata et al. (In press) provided the
(using a*;,(443)) were also applied to the dataset. Output was then split between the al. (In Devred et pressnia | 041 oo | oa | oo 7385 oz | ss7s | oo | s7a | oz highest _ indication of migroplan‘:(mn when
techniques that calculate dominance and those that calculate non-dominance (e.g. press) al. o | oar | oo | oz | oo | sess | oms | sses | o2 | 4110 | owe compared to non-dominance, and Devred et al,
probability, percentage), and sub-sected to the CASE 1 comparison area (shown by the 2006 R e " g N

¥ . h ! a,,(443) ( ) Vametsl OS] 50| oor | ous | oor | s | ost | aras | omw | sees | o= | (2006) and Uitz et al. (2006) showed the
green box in the figure below). The non-dominance techniques were then regressed high domi P ble 3
against each other in order to assess similarities and differences between the techniques, Table 3: Intercomparison of alltechniques ighest non-dominance factors (see Table 3)
and the dominance techniques were compared by assessing the amount of pixels that . ) .
identified microplankton. These two approaches were then combined by assessing where RESU LT 2 In-situ validation From a possible 66 in situ points, 22
the dominance technique’s assigned microplankton, to the respective values calculated — diatom and 25  diatom and
according to the non-dominance technique’s. o s dator oo o veavaies| oo [ o] o | dinoflagellates were utilised, taking
Ciotti et al Ciotti et al. reimae | [mesvese] %}ij?v“ " techmaves " asom et Cﬂ;q:::e";e rotoge Cg‘":“‘ﬂl%;e account of cloud coverage. It was found
(2002) 0 (2002) using et e 2 “” o that the dominance technique of Hirata
CPR_ da@a ﬂ?r the same week was used to Bricaud et Y Sathyen- TR — Raitsos et al. 2008) et al. (In press) a,,(443) identified the
prowdg in s!lu valldamlj (as shown by the al. (1995) e i R 00 R R Probabiy 055 005 055 0ss highest amount of match ups between
red points in the left figure), and output " (2001) ooty reomamor | o | om | ow | o | 60 and 63.4% of the in situ data. The
from the various PFT techniques were a*ph(443) a*ph(443) M;E:%S{Mhé&ﬁ o 00 o o moim non-dominance technique of Devred et
matched up with the in situ data on a pixel — = au @9 s | s | s | sss | al. (2006) was also found to have a
by pixel basl;, in order to determine ‘,he ress) Chiabasedf  ° o : 2 Uitz et al. (2006) mean of 50% + 5.8% of microplankton
mgst appropriate approach for detecting e " — " | st 500 290 | 4w | gt all the 22 and 25 in situ data points,
microplankton. Mmbis:‘mwG et @00 | 0r o | oo | oo and Raitsos et al. (2008) was found to
npres) L i . : pen have a probability of 0.55 + 0.05%

CONCLUSION

- An intercomparison between non-dominance techniques found that Uitz et al. (2006) and Devred et al. (2006) show the highest degree of similarity. Hirata et al. (In press) and Alvain et al. (2005, In Press) were
found to predict the highest amount of dominant microplankton pixels in the study area. From a basic comparison of dominance and non-dominance techniques, the dominance technique of Ciotti et al. (2002) and
Hirata et al. (In press) provided the highest non-dominance factors (e.g. % or probability) indicating a more accurate prediction, and the non-dominance techniques of Devred et al. (2006) and Uitz et al. (2006)
revealed the highest factors at these points.

- From the in situ validation Hirata et al. (In press) a,(443) was found to have the highest percentage match up (60-63.4%), and both Devred et al. (2006) and Raitsos et al. (2008) were found to have higher non-
dominance factors, indicating these three techniques are more accurate at predicting microplankton from satellite data.
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focus on other PFTs such as nanoplankton and picoplankton, before being compared to the FOAM-HadOCC system.
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