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Introduction

Ocean emissions of reactive 

gases and aerosols influence 

atmospheric photochemistry 

and oxidising capacity, air 

quality, and stratospheric 

ozone. 



Volatile Gases from Ocean

• Among atmospherically important 

volatile gases are  those containing 

sulfur, nitrogen and halogens. 

• These gases play critical roles not 

in global biogeochemical cycling 

and a wide range of atmospheric 

processes.

• Marine aerosol formation 

and modification, 

• Tropospheric ozone 

formation and destruction

• Photo-oxidant cycling and 

stratospheric ozone loss



Ocean-Land- Atmosphere Interaction

Neukermans et al., 2018

DoI: 10.1111/gcb.14075

https://doi.org/10.1111/gcb.14075
https://doi.org/10.1111/gcb.14075


Ocean – Lower Atmosphere Interaction

Carpenter et al. 2012

DOI: 10.1039/c2cs35121h

Pierce and Adam, 2007



Marine trace gases and their roles in atmospheric and 

climatic processes

Many oceanic trace gases 

are produced as a 

consequence of

marine biological activity, 

photochemical processes 

occurring at or near the 

surface.

Hopkins et al. 2020

Doi: 10.1098/rspa.2019.0769



Surface Area and Metabolic Data for Coastal Zone and Open Ocean

Gattuso et al. 1998



Dimethyl sulphide (DMS) from Ocean Surface

• Dimethyl sulphide (DMS) is 

an important sulphur-

containing trace gas in the 

atmosphere.

• It is present in oceanic 

surface waters at 

concentrations sufficient to 

sustain a considerable net 

flux of DMS from the oceans 

to the atmosphere
Roles of DMSP and DMS in the environment (Curson, 2018)



DMS from Coral Reef 

Jackson et al. 2020



DMS and Climate Change

(5) formation of low-level cloud and 

increases (+) or decreases (−) in cloud 

albedo (or light scattering), 

thereby significantly affecting: 

(6) the radiative climate over coral 

reefs and SSTs (a low level cloud 

climate feedback over coral reefs) 

[Source: Jones and Gabric (2006).



Halocarbon from Sea-Surface

Photochemical degradation of 

volatile halocarbons (VHCs) 

releases halogen radicals (Cl, Br, 

and I) and destroys the ozone 

(Bravo-Linares et al., 2007).

Zhou et al. 2021

10.1016/j.envpol.2021.118022



Halocarbon from Seaweed

G. manilaensis (GM), U. reticulata (UR), K. alvarezii (KA) and T. conoides (TC)

Keng et al. (2021)

10.1016/j.phytochem.2021.112869



Halocarbon from Seaweed around Malaysia



Halocarbon from Seaweed around Malaysia

• Values for CHBr3 and CH2Br2 are higher in the Malacca Straits than in any of the 
other regions surveyed.

• Decrease in concentration from the heavily industrialised coast to the open ocean; 
this may be related to the high population of micro and macro organisms such as 
phytoplankton and seaweeds at coastal areas, especially in the region of 1-2oN, 
102-103oW over the Straits of Malacca.

• High Chl-a concentration over coast contributed to the higher concentration.



Halocarbon from Seaweed around Malaysia
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Halocarbon from Seaweed around Malaysia

• Values for CHBr3 and CH2Br2 are higher in the Malacca Straits than in any of the 
other regions surveyed.

• Decrease in concentration from the heavily industrialised coast to the open ocean; 
this may be related to the high population of micro and macro organisms such as 
phytoplankton and seaweeds at coastal areas, especially in the region of 1-2oN, 
102-103oW over the Straits of Malacca.

• High Chl-a concentration over coast contributed to the higher concentration.



Surfactants in Aerosols

(Dobson et al. 2000)

•Increase solubility
•Reduce surface tension of droplet
•Smaller drops/Numerous drops 
•Increased albedo
•Change temperatures



Emission of BVOCs

Photosensitized reactions 

involving SML lead to the 

production significant 

amounts of isoprene, C5H8

(Ciuraru et al., 2015).



Emission of BVOCs in Malaysia

Study site and field sampling

• Located off the east coast of Malaysian Peninsula during 2017 south west monsoon.

• Sampling during day time.



Emission of BVOCs in Malaysia

• Stainless steel 1TD sorbent tubes (150 mg Tenax TA, 200 mg Carbograph)  (Fig. 1).

• Thermal desorption unit coupled with gas chromatography mass spectrometry (Fig. 2).

• Pure liquid standard injected into the sorbent tubes by using calibration solution loading 

rig (CSLR) (Fig. 3).

• Constructed 7 points isoprene calibration curve by using a series of dilution (Fig. 4).

• Limit of detection for isoprene was approximately 1 ng and the recovery was 104 %.

Fig. 1 Fig. 2 Fig. 3 Fig. 4



Emission of BVOCs in Malaysia

Uning et al. 2021 (ACS Earth Space Chem.)
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Emission of BVOCs in Malaysia
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Emission of BVOCs in Malaysia

• Upwelling region BVOC flux in SCS: Ranged 107 and 108

molecules/cm2/s.
• Average fluxes order: Isoprene > β-pinene > α-pinene > limonene.
• Spatial fluxes distributions suggest higher isoprene flux potentially 

related to surface water nutrients.
• Higher BVOC flux values were generally observed during the peak 

intensity of upwelling.
• A significant positive correlation between isoprene and 

monoterpene (total) fluxes (R = 0.73, p < 0.01) possibly indicates an 
identical source or control.



Thank You

https://www.ukm.my/talib/


