Supplement for

Assessing the value of Argo profiles versus satellite observations for
biogeochemical model optimization in the Gulf of Mexico

Bin Wang!, Katja Fennel!, Liugian Yu!-?, Christopher Gordon!

"Department of Oceanography, Dalhousie University, Halifax, Nova Scotia, Canada
2Department of Mathematics, The Hong Kong University of Science and Technology, Kowloon, Hong
Kong

Submitted to Biogeosciences

Correspondence to: Bin Wang (Bin.Wang@dal.ca)



surface Chl from floats (mg m'3)
[

0.6

' (a) ! L -+ raw data
€04l I R . smoothed | |
o b

E . & . .'

g L Py Tk NP oo Ul . i
SO 598 2o RONGRENES
© ° 3 ':-. o o 3.. ° :‘"f ° B e i .'.': :v"'o &'. S . : B .:'..":::‘:‘ :i.:..

2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07

oL
2011-07 2012-01

06 surface Chl from OC-CCI (mg m™3)

. T T T

"N (b) : o L +  raw data

€04l : — smoothed | _

_\E/ 02 L e H H . ..o . H H . . 1 :: :;; . .l Iy '.:..'.‘ —

© ] S i T i o RSN G vl
LM Rt HEEEE c e
3-07 2014-01 2014-07 2015-01 2015-07

2011-07 2012-01 2012-07 2013-01 201

06 smoothed surface Chl (mg m3)
o (c) floats
€04} OC-CClI _
o corrected OC-CCI
~ 02+t "/- _ /"\K //:‘__k {Af‘“w a
CRRE=-=~San SERESE o gpp) NONCT SEEhy ag

0
2011-07 2012-01 2012-07 2013-01 2013-07 2014-01 2014-07 2015-01 2015-07

Figure S1. Time series of surface chlorophyll measurements from floats (a) and corresponding satellite

match-ups from OC-CCI (b). (c) Comparisons of 30-points smoothed surface chlorophyll between floats,

OC-CCI, and corrected satellite estimates from OC-CCI.
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Figure S2. (a) Regression analysis of 30-point smoothed surface chlorophyll between OC-CCI and floats;
(b) histogram of ratio of 30-point smoothed surface bbp700 between OC-CCI and floats.
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Figure S3 Time series of matching-up surface bbp700 from floats (a) and OC-CCI (b).
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Figure S4. Empirical relations of temperature-NO; (a) derived from World Ocean Atlas, density-

chlorophyll (b), density-phytoplankton (c), and density-POC (d) derived from the median vertical profile

of floats
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Figure S5. Observed (black error bars) and simulated (colored lines) vertical profiles of chlorophyll (a),
phytoplankton (b), and POC (c).
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Figure S6. (a) Monthly time series of SST from model outputs and GHRSST for the deep ocean of GOM.
(b-1) SST climatology derived from the GHRSST and model outputs during 2011-2015.
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Figure S7. Point-by-point comparisons between measured and simulated temperature (a) and salinity (b)
in the Gulf of Mexico during 2011-2015. In-situ observations are from the USGODAE Argo GDAC

profiles (available at https://www.usgodae.org//cgi-bin/argo_select.pl) and the BGC floats from this study.
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Figure S8 Point-by-point comparisons between the measured and simulated vertical profiles of
temperature (a), salinity (b), and density (c) during 2011-2015. In-situ observations are from the
USGODAE Argo GDAC profiles (available at https://www.usgodae.org//cgi-bin/argo_select.pl) and the
BGC floats from this study.
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Figure S9 Comparisons of 5-year (2010-2015) mean eddy kinetic energy (EKE) based on AVISO sea

level anomalies (available at http://marine.copernicus.eu) and model results.
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