
Supplementary	Figure	1	|	Ratio	of	net	DOC	production	(NDP)	to	nitrate	uptake	in	different	ocean	basins.	
Zonally-averaged	ratio	for	the	Pacific	Ocean	(a)	and	Atlantic	Ocean	(b).
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Supplementary	Figure	2	|	Ratio	of	zonally-averaged	DOC	export	at	74	m	depth	to	DOC	production	
above	74	m.		



Supplementary	Figure	3	|	Ratio	of	zonally-averaged	concentrations	of	DOC	and	NO3
- in	the	

upper	100	m	from	our	observation-based	ANN	model	(for	DOC)	and	the	World	Ocean	Atlas	
database	(for	NO3

-),	and	the	corresponding	ratios	simulated	by	CMIP5	models.			



Supplementary	Figure	4	|	ANN-derived	DOC	vs.	observed	DOC	along	CLIVAR	repeat	section	A10.		



Supplementary	Figure	5	|	The	layer-averaged	mean	difference	and	RMSE	between	observed	and
ANN-derived	DOC.	



y	=	0.93x	+	4.18
R2 =	0.93	(n=3110)
RMSE	=	2.56	μmol kg-1

y	=	0.88x	+	5.99
R2 =	0.8	(n=5080)
RMSE	=	5.12	μmol kg-1

y	=	0.95x	+	1.47
R2 =	0.8	(n=9314)
RMSE	=	5.26	μmol kg-1

Observed	DOC	(μmol kg-1) Observed	DOC	(μmol kg-1)Observed	DOC	(μmol kg-1)

AN
N
-d
er
iv
ed

	D
O
C	
(μ
m
ol
kg

-1
)

a

y	=	0.96x	+	2.68
R2 =	0.92	(n=7557)
RMSE	=	2.23	μmol kg-1

y	=	1.01x	– 1.21
R2 =	0.88	(n=5059)
RMSE	=	3.61	μmol kg-1

y	=	0.94x	+	3.02
R2 =	0.95	(n=8500)
RMSE	=	2.44	μmol kg-1

Observed	DOC	(μmol kg-1) Observed	DOC	(μmol kg-1) Observed	DOC	(μmol kg-1)

AN
N
-d
er
iv
ed

	D
O
C	
(μ
m
ol
kg

-1
)

b c

d e f

Supplementary	Figure	6	|	ANN-derived	DOC	vs.	observed	DOC	for	regionally-trained	ANNs.	
In	each	of	the	plots	a-e,	observations	from	that	region	were	excluded	from	the	training	dataset	of	
our	ANN	model,	and	the	resulting	ANN-predicted	DOC	is	compared	against	the	observed	DOC	in	that	region.
The	good	fit	to	observations	even	in	regions	that	were	excluded	from	the	training	dataset	indicates	the	
robustness	of	the	ANN	method.	Panel	f shows	results	from	one	of	the	ANN	models	used	in	our	analysis,	
in	which	the	validation	dataset	consists	of	a	randomly	selected	subset	(30%)	of	the	global	DOC	observations.



#Predictors 1 2 3

Predictors Coefficient(s) p-value Coefficient(s) p-value Coefficient(s) p-value

Fpico 0.655 1.1	E-05 0.710 1.59	E-07 0.906 2.02	E-05

log10(NO3
-) -0.101 1.41	E-03 -0.116 3.55	E-04

T -0.0044 0.0495

Adjusted	R2 Adjusted	R2 Adjusted	R2

0.783 0.844 0.837

Supplementary	Table	1	|	Analysis	of	MLR	models	to	predict	NDP	flux	:	C	export	flux.		


