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Tree diversity influence on BVOC/BSOA

• How does plant functional and taxonomic diversity 

influence BVOC/BSOA conversion?

• How does extreme weather conditions influence the 

conversion process

• Preparation for CRC and ‘Breathing Nature’ initiative of 

Leipzig University • More trees less net BVOC emissions and BSOA conversion

Day-night and Night-day Oxidation of α-Pinene in Simulation Chamber Experiments

Mineral dust influence on BSOA conversion

• Inverse relationship 

between dust load 

and BSOA 

compounds such as 

Norpinonic acid and 

MTBCA

Dust-fog interaction and nutrient bioavailability 

Publications

• Dust events supresses  BSOA levels in the atmosphere

• Reduce solar radiation and photochemistry, enhance ozone scavenging, 

and lowers relevant atmospheric oxidants for BVOC/BSOA conversion

Deabji, N., et al., Environmental Science and Pollution Research, 31(17), pp.25238–25257, 2024; Fomba, 

K.W., et al., ACS Earth and Space Chemistry, 9(6), pp.1465–1478, 2025; Mettke, P., et al., ACS Earth and 

Space Chemistry, 7(5), pp.1025–1037, 2023;Poulain, L., et al., J. Geophys. Res. Atmos., 127(16), 

e2021JD036414, 2022; Sanaei, A., et al., Communications Earth & Environment, 4(1), 445, 2023.

Motivation

• The biosphere and atmosphere 

are tightly coupled through two-

way exchanges of trace gases 

and particles. 

• Changing climate conditions may 

alter these interactions and their 

impacts on atmospheric 

chemistry and ecosystems.

• Understand the interplay 

between biospheric emissions, 

atmospheric composition, and 

cloud formation.

• Investigate how atmospheric 

chemical processes affect the 

biosphere through deposition and 

gas exchange.

BVOC BSOA

Transfer and societal engagement

• Interaction of dust with coastal fog, increases mobilization of dust-bound 

nutrients (e.g. P,  NO3
-, Fe) bioavailability due to fog acidity 

• Importance for endemic plant species and local biogeochemistry in deserts

• Teaching engagements at African universities 

(Nigeria, Cabo Verde, Namibia)

• Contribution to Research cluster on Biodiversity 

buffers Climate extremes 

Fig. 5: Box plots comparing concentrations of norpinonic acid, trans-norpinic 

acid, terpenylic acid, and MBTCA during dust events and low-dust 

periods (B) Scatter plots of norpinonic acid and MBTCA versus mineral 

dust concentration .

Fig. 6: Pearson correlation 

matrix among α-pinene, 

dust concentrations, and 

total BSOA concentration

• Combination of night time oxidation and 

daytime oxidation in ACD-C

• Change of oxidation regime after 90 

experiment time

• Stronger increase of organic mass in 

AMS during initial nighttime processing

• SOA mass loading in day-night 

depends on relative humidity (RH)

• 26.7±1.0 µg m-3 at low RH

• 32.4±1.4 µg m-3 at elevated RH

• SOA mass loading in night-day lower 

with 21.6 ± 0.9 µg m-3 independent of 
RH change 

• SOA yield in day-night with 8% lower 

than in night-day (13%)
Fig. 3: Evolution of AMS speciation of particle-phase 

constituents during α-pinene oxidation via day-night 

(above) and night-day (below) processing.
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Fig. 4: Particle-phase constituents for α-pinene day-night and 

night-day experiments from filter sample analysis.

Particle-phase filter analysis

• up to 40% of total mass Particle-phase organonitrates (ON)

• Lower in day-night than in night-day experiments

• carboxylic acids and aldehydes higher in day-night exp.

• Organic peroxide fraction highest during daytime night-day 

experiments

Fig. 1: BVOC to BSOA conversion scheme, with hypothesis on possible  

biodiversity influence and measurement setup at Mydiv

Fig. 2:    a) Differences in observed BVOCs 

and b) BSOA compounds across 

individual tree species and mixtures.  

c) The relative differences in the 

means of biogenic volatile organic 

compounds.

Fig. 7:   a) Interaction between dust and fog and b) Nitrogen and Phosphorus fluxes  to the terrestrial ecosystem

Fig. 8: Interaction with students in 

Nigeria and Cabo Verde

Unpublished results
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