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Introduction

• Iodine chemistry in the marine boundary layer (MBL) is dominated by the 

exchange of gases at the interfacial layer of atmosphere and ocean surface.

• Iodide (I-) (aq) reacts with O3 (gas) at the ocean surface to produce HOI and I2 via

𝐇++ 𝐈− + 𝐎𝟑 → 𝐇𝐎𝐈 + 𝐎𝟐; 𝐇++𝐇𝐎𝐈 + 𝐈− ↔ 𝐈𝟐 + 𝐇𝟐𝐎

• HOI and I2 photolyse releasing I atom which reacts with O3 forming IO

• Current sea surface iodide (SSI) measurement techniques are time-consuming 

and difficult to automate.

• All global models use the existing MacDonald et al. (2014) parameterisation to 

compute sea surface iodide (SSI) and Chance et al. (2013) parameterisation to 

compute HOI and I2 fluxes.

Inorganic iodine fluxes

• Inorganic fluxes in the Indian Ocean and Southern Ocean region do not fully

explain the detected IO in the MBL.

• IO from GEOS-Chem and CAM-Chem match the observations but with a large

offset suggesting that the fluxes drive some part of the chemistry.

• Significant positive correlation of IO observed with chl-a in the Indian Ocean.
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Modelled IO results
• CAM-Chem and GEOS-Chem models use 

MacDonald et al. (2014) SSI parameterisation 

(Eq. 4)

• Among the two models, GEOS-Chem shows 

significant positive correlation with IO 

observation

• However it overestimates IO to the north or 

polar front and underpredicts it to the south of 

polar front region

Sea surface iodide results

• Large variation in SSI concentration in the 

Indian Ocean region due to changes in 

salinity ocean basins.

• Observed SSI trend not predicted by 

MacDonald et al. (2014) or its modified 

scheme.

• Existing SSI methods show large offset for 

SSI concentration
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Sea surface iodide parameterisation

R2*, R2 represent coefficient of determination while deriving each

parameterisation and obtained from correlation analysis of calculated and

observed SSI from ISOE-9, SK-333 and BoBBLE.

a Higher R2 values for the modified parameterisations reflect that they are

derived using the same observational data as they are tested on.
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