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Scientific context and objectives 

• Background / Problem statement:  

• Seasonal Allergic Rhinitis reduce quality of life 

• Seasonal Allergic Rhinitis is expensive 

• In some countries total costs exceed costs of Asthma 

• One of the most common causes is grass pollen 

• Many different grass species 

• Sensitisations (25-50%). Sensitisations towards species? 

• Existing optical method do not identify grass pollen at the species level 

• Considerable effects of co-exposure of air pollution 

• Known effects on chemical transformation of aeroallergens 

• No modelling tools that describe grass pollen at the species 

• Objectives: New detection methods and modelling approaches 
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A new research project supporting MoU (mainly WG3) 

• Project funded by National Environmental Research Council 

(2016-2019) ~ 1.7mio€ (page 1) 

• Using molecular genetics to understand grass species pollen 

deposition: enhancing bio-aerosol models and implications for 

human health  
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A new research project supporting MoU (mainly WG3) 

• Project funded by National Environmental Research Council 

(2016-2019) ~ 1.7mio€ (page 2) 

• Objective 1a:To collect pollen at up to 

16 sites across the United Kingdom, 

over three annual cycles using 

volumetric methods 

• Objective 1b:  

• 2. (a.) shotgun ultra-barcode (UBC) 

sequencing to identify abundant grass pollen 

species. 

• (b.) qPCR, to quantify the abundances and 

temporal variation of up to 15 priority UK 

grass species 

• (c.) Illumina metabarcoding, to measure the 

qualitative occurrences of the remaining PCR-

amplifiable UK angiosperms 
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A new research project supporting MoU (mainly WG3) 

• Project funded by National Environmental Research Council 

(2016-2019) ~ 1.7mio€ (page 3) 

• Objective 2a:Produce spatial and temporal 

species level grass distribution maps across the 

UK 

• Objective 2b: Further develop next generation 

atmospheric models using WRF-Chem  

• In-line model – Physical consistent 

• Flexible, applicable worldwide 

• Full feedback between physics, chemistry and biology 

• Current version: 48 layers, 2-way nests, contain bioaerosols  

(optional, Worcester), chemistry (optional), weather 

(always), contain numerous physical/chemical packages 

• Birch pollen production use habitats (remote sensing), 

surface statistics and NPP (remote sensing) 

• Birch seasonality and intensity tested with annual 

correction (Krieging) in emission model parameters 

Daily birch pollen concentrations 2012 
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A new research project supporting MoU (mainly WG3) 

• Project funded by National Environmental Research Council 

(2016-2019) ~ 1.7mio€ (page 3) 

• Objective 3:Investigate the relationship 

between taxon-specific grass pollen 

abundance (spatial and temporal) profiles and 

asthma exacerbations 

• Dispersion: large gradients vertically and horizontally 

• Peak concentrations do not always correlate between 

nearby sites 

• Mixed species assemblages contribute to overall load 

• Allergenic potential between species likely different 

• No robust models available for Europe 
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Research Facilities available for the Partner (2/2) 

• Research Facilities in this project: 

• Samplers designed for genomics detection and mobile platform (drone) for sensors 

• Methods for sequencing data and DNA barcode library being further developed 

• An in-line open-source atmospheric model based on WRF-Chem with pollen (further 

developed into spores and pathogens) 

• Detailed register data (UK) 

• Upgrade of HPC facility under construction with Dell Inc. 

Daily ammona concentrations  
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Suggested R&I Needs for future research 

• Preliminary conclusion and research directions: 

• DNA Barcode library established, which will be a BIG advantage 

• Sequencing of grass pollen possible 

• WRF-Chem as a modelling tool for chemistry-bioaerosol studies looks very promising 

• Future research directions and needs: 

• Directed by 3 research council grant (one presented here). 

• Focusing on the detection of grass pollen at the species level and extending to other 

species 

• Further development of WRF-(Bio)Chem and combination with local scale particle 

dispersion model 

• Considering European application along the lines of the NERC grant (as recommended by 

reviewers). This could be co-exposure modelling, feed-backs and DNA-lab on a chip 

development/application 

• Importantly: New staff members needed at the PhD and Post Doc level (probably 6 in 

2016 on detection and modelling of bioaerosols and new sensor technologies. Ask me 

during the workshop). 



Thank you for your attention 
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Carsten Ambelas Skjøth 

c.skjoth@worc.ac.uk 

University of Worcester (WG3 member) 
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