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Overarching goal

Develop an algorithm for estimating Net Primary Production (NPP)

Improvements over heritage approaches will derive from use of hyperspectral
products available through PACE Project or other SAT efforts:

* phytoplankton absorption, a,,(4)
* particulate backscattering, by,,(1)
* Fluorescence Line Height, FLH

Phytoplankton taxonomy and physiology are conveyed directly and indirectly
through a,,,(4) and b,,,(1)

Unique physiology related to iron stress is conveyed in chlorophyll fluorescence
signal (FLH)



Efforts thus far

* Exploratory analyses looking at bbp(k), C NPP and community composition

phyto’

* Exploratory analyses linking FLH to NPP



Linking by (A), C 10, @0d cOmmunity composition

*  Conyto: bpp Should vary with particle characteristics (i.e., phyto community composition)
* If we stratify data based on HPLC measurements (Kramer et al., 2020), we get some

sense of different C,, ., : b, across phyto groups

* We can use shape of a,,(1) to estimate variable C,, ,,:by,,, and subsequently NPP
Cyanobacteria/haptophytes Diatoms/dinoflagellates Green algae/mixed
150 150 150
=073 =081 2=092
RMSE = 4.2 RMSE = 13.7 RMGSE = 2.74
y=(9512)x + (0.2) y = (22529)x - (9.3) y = (13832)x +(2.1)
o Cruise
100 100 100 O a
QED (20000)x (12128)x A :‘;Z;SJP
E & NaamEST
‘_O. A NAAMES2
£ VW NaamES3
'Jg- 50 50 x| 50 O naamESs
Q
(4000)x
0 0 0
0.000 0.002 0.004 0.006 0.000 0.002 0.004 0.006 0.000 0.002 0.004 0.006
bbp(470) [m]
30001 Before 30001 After Cruise
o o 8 20 @ amT22
© & A o A O exp1
NE 1000 1000 o) > naAMES1 Improved NPP
o <><> ? A NAAMES2
2 300 AR 300 Y 7 s predictability
G o og e
2 100 100 ©
z <
30 30
30 100 300 1000 3000 30 100 300 1000 3000
NPP G, (mg C m?2 d") NPP C,,. (mg C m2d-")

Fox et al., in review L&O Letters



Chlorophyll fluorescence and NPP

* Iron availability limits NPP in ~1/3 of the global ocean
* FLHis linked to degree of iron stress (Behrenfeld et al., 2009, 2013; Westberry et al.,
2013, 2016, 2019)

2 steps towards using PACE fluorescence signal to improve NPP estimates:

b. Use FLH to correct NPP for iron stress effects
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