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Ocean
Removes ~27% of anthropogenic CO2 

Provides ~50% of natural source of DMS, ~30% of N2O & ≤10% of CH4

How will this change?



 Arctic sea ice has thinned and contracted for all months of 

the year

 Contemporaneous increase in ocean temperature.

Arctic Sea Ice Loss and Ocean Warming



Warming, Acidification, Decreasing Sea-Ice

Combined impact may prove additive, synergistic or antagonistic
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What about feedbacks to the climate 
systems from trace gas production 
from the Arctic Ocean?



Source of gases





Fieldwork

High resolution 
measurements (surface 
and depth)

Shipboard experiments 
under varying future 
conditions of warming, 
acidification and light 
levels



1. Use experimental data to
define single and multiple stressor
functional response and assess
stressors interaction

Mechanistic understanding from models

2. Use model to explore the
potential impact in the wider
stressor space



N2O

DMS

Ecosystem modelling

CO and CH4 models being 
developed as part of CAO –
using cruise and experimental



• N2O, CH4, DMS, CO, CO2

High resolution spatial distribution of 
trace gases

• Shipboard and satellite measurements

Improved air-sea fluxes in regions of 
sea-ice

• Sensitivity of biogeochemical processes, nutrient 
chemistry and organism response

Experimental evidence of CAO impact 
on trace gas fluxes

• Including interaction between stressors

Mechanistic understanding of stressor 
impacts on trace gases

PETRA will deliver



Preliminary outputs from CAO experiments

Significance:
Indications from 2017 experiments in the Fram Strait confirm our previous findings 
which indicated potential reductions of N2O of up to 0.82 TgNy-1

Comparable to all current N2O production from fossil fuel combustion and 
industrial processes of 0.7 TgNy-1

Preliminary results show trend of decreasing 
N2O with decreasing pH, whereas warming 
seems to have no distinguishable effect.

Too early to say yet as other contrasting and compounding effects 
from other environmental stressors  to be accounted for.


