Surface seawater biogeochemical
measurements from long transects of
the Atlantic by ships of opportunity
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Introduction

A pCO, atmospheric increase - includes natural variability and
anthropogenic forcing

Atmospheric CO, at Mauna Loa Observatory RECENT MONTHLY MEAN CO, AT MAUNA LOA
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A ~27% has been taken up by the ocean, which results in
decreasing pH (Ocean acidification)

(NOAA, 2017)
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North Atlantic is a major CO, sink
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Temporal and spatial variability in CO, uptake into the ocean

National
9 NERC S &s

(IPCC, 2007)



CO,data from SOO and fi xed

55°N =

NADR region

Mace Head

50°N PAP site

% &
P Ao
- . 5
NS A pire 34223
se 5 IR ki
SR Py il AR pbel g
1 TR P P L
o ¥ - -’ A PO "‘“" v
- P A - o f 5 2 Li® %
= < P L = ~E A, -l ’“ ."v' =
5T e T PR - ol - Jad A
e e = SIS .
RO A o " ol ™ ,“ - " 3 ?
- e s e e ea #
e e Lot ” Soe R AR AT ‘/;o o+ 5 ¢
- sl 2% T ot e oS %
45°N ° P ks = > [ ArnC . e’ 8, L/
0 Ll P 2% = = 5 O o e
.."l .}}." Y ¥ g e -’,5"7‘3.' ’.:/:. ".‘ ¥ g X " "“'o
' e S, LA o’ gf% P
e 23 7 25 . > < > ‘5“ L SR
L2 ',‘ ’.o .‘ - &. \: o S .‘o'o ,'v"‘a Ry
o e g o
'l- e P - .a,"' e o = ot 4" e’ . .
o PR - o 7. N é ’ o 0
Y - - e, 2} " F gt ' .

Ocean Data View
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ICOS (Integrated Carbon Observing System)
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1) UK-Caribbean ICOS Carbon-VOS transect NO3 uM
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Since 2002 (4 ships)
Underway pCO, equilibrator system,
T/S and sampling for nutrients
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2) Porcupine Abyssal Plain- ICOS Sustained Observatory

A Fixed point European open ocean observatory (4850m)
A Surface buoy 2002 i collaboration with Met Office (2010)
A Membrane sensor pCO, along with O,, pH, nitrate, T/S

Near real time data: noc.ac.uk/pap
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Atmospheric pCQ yearly trend: 2.04+ 0.097 patm
Seawater pCQ: no trend, but increasing variability
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Under-saturation of CO, throughout the year at PAP
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Useancillary data: to understand how the COsink works
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PCO, annual cycle NADR: Showing the influence of
temperature, productivity and gas exchange.
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A new (May 2018) carbon VOS on the MV Maersk Raleigh
provides South Atlantic transects (UK to the Falkland's) of
biogeochemical data including CO,
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