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My name is Paul Hamer. I am an atmospheric chemist, and I am leading the SEEDS work package on ‘Land Surface Data and Dry Deposition’. Today I will present the SEEDS products for dry deposition for reactive nitrogen compounds and ozone. This work is being carried out by NILU, the Centre National de Recherche Meteorologique/Meteo France, with support from Lobelia.
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SEEDS Dry Deposition Concept

SURFEX LDAS-MONDE 
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• Deposition 
velocities

• Dry deposition 
diagnostics

Satellite 
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PROBA-V Leaf 
Area Index

Surface Soil 
Moisture

• Links to advanced 
vegetation model

• Uses assimilated 
LAI and soil 
moisture

• Dry deposition 
calculated for all 
surface types

• Land surface modelling and data assimilation 
to feed into calculation of dry deposition.

• LAI, soil moisture, and vegetation dynamics 
play key role in dry deposition modelling.
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The concept in SEEDS is for improved estimation of land surface variables to feed into the estimation of the dry deposition of atmospheric pollutants that are implicated in environmental problems. There is a tight connection between dry deposition and land surface processes involving vegetation that connects to leaf area index, soil moisture, and vegetation dynamics.



SEEDS Dry Deposition Products

• Dry deposition velocities and fluxes
o Hourly values
o Sub-grid resolution (< 0.1° × 0.1°) 
at ‘patch-level’ 
o Assimilation analysis, open-loop
(no assimilation), 96-hr forecast
o CAMS european spatial domain
o Available for ozone and nitrogen compounds (e.g., ammonia and nitric acid)
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• Dry deposition diagnostics

o Stomatal resistance

o External leaf resistance

o Canopy resistance

o Ground resistance
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SEEDS dry deposition products comprise deposition velocities and fluxes for ozone and nitrogen compounds. Products are available on an hourly basis, at sub-grid scale resolution below 0.1 × 0.1 over the CAMS European domain. The products are available in three configurations: assimilation, open-loop without assimilation, and 96-hr forecast.Special dry deposition diagnostics will be available ‘on demand’ after consultation with potential users. These consist of diagnostics for deposition over vegetation to give more specification for what process dominates the deposition, for example, stomatal deposition, deposition on the exterior of leaves, and deposition within the vegetation canopy.



SEEDS Dry Deposition Data 
Examples

January-June 2019 Mean Dry Deposition for Nitric Acid
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I now present some early results from the production of dry deposition data from 2019. The plots show the mean dry deposition velocities over a ten-day period in 2019 from January 1st to January 10th.The top row shows deposition velocity results for ozone and the bottom row shows deposition velocity results for nitrous acid.From left to right in each row we see first on the left the open-loop results without assimilation, the results with assimilation in the middle, and the relative change in deposition velcocity after carrying out the assimilation on the right. Changes after assimilation are most visible in the regions of the Mediterrenean where vegetation is actively growing during the winter season.



SEEDS Dry Deposition Data 
Examples

July-December 2019 Mean Dry Deposition Velocities for Nitric Acid
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I now present some early results from the production of dry deposition data from 2019. The plots show the mean dry deposition velocities over a ten-day period in 2019 from January 1st to January 10th.The top row shows deposition velocity results for ozone and the bottom row shows deposition velocity results for nitrous acid.From left to right in each row we see first on the left the open-loop results without assimilation, the results with assimilation in the middle, and the relative change in deposition velcocity after carrying out the assimilation on the right. Changes after assimilation are most visible in the regions of the Mediterrenean where vegetation is actively growing during the winter season.



SEEDS Dry Deposition Data 
Examples

April-September 2019 Mean Dry Deposition Velocities for Ozone
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I now present some early results from the production of dry deposition data from 2019. The plots show the mean dry deposition velocities over a ten-day period in 2019 from January 1st to January 10th.The top row shows deposition velocity results for ozone and the bottom row shows deposition velocity results for nitrous acid.From left to right in each row we see first on the left the open-loop results without assimilation, the results with assimilation in the middle, and the relative change in deposition velcocity after carrying out the assimilation on the right. Changes after assimilation are most visible in the regions of the Mediterrenean where vegetation is actively growing during the winter season.



SEEDS Dry Deposition Data 
Examples

Mean Hourly Dry Deposition Velocities for Ozone During June 2019
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I now present some early results from the production of dry deposition data from 2019. The plots show the mean dry deposition velocities over a ten-day period in 2019 from January 1st to January 10th.The top row shows deposition velocity results for ozone and the bottom row shows deposition velocity results for nitrous acid.From left to right in each row we see first on the left the open-loop results without assimilation, the results with assimilation in the middle, and the relative change in deposition velcocity after carrying out the assimilation on the right. Changes after assimilation are most visible in the regions of the Mediterrenean where vegetation is actively growing during the winter season.



SEEDS Dry Deposition Data 
Examples
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I now present some early results from the production of dry deposition data from 2019. The plots show the mean dry deposition velocities over a ten-day period in 2019 from January 1st to January 10th.The top row shows deposition velocity results for ozone and the bottom row shows deposition velocity results for nitrous acid.From left to right in each row we see first on the left the open-loop results without assimilation, the results with assimilation in the middle, and the relative change in deposition velcocity after carrying out the assimilation on the right. Changes after assimilation are most visible in the regions of the Mediterrenean where vegetation is actively growing during the winter season.



• CAMS does not currently provide dry deposition information.

• By linking dry deposition calculation to advances in land surface 
modelling and satellite data assimilation.

• Development of a new integrated dry deposition scheme within 
SURFEX.

• We provide a wide range of dry deposition types.

• Deposition velocities and fluxes for ozone and nitrogen.

• Dry deposition diagnostics

 We need feedback and interaction with you the potential user. 

How do SEEDS products 
advance beyond the state-of-

the-art?
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I now describe how SEEDS dry deposition products advance beyond the state of the art.Currently, CAMS does not provide dry deposition data to users and SEEDS will make available such data for the first time.We hope to advance beyond the state of the art by linking dry deposition to all of the advances described for the land surface modelling and data assimilation carried out in SEEDS.Within SEEDS we have also developed a new dry deposition scheme that considers advances in the dry deposition and land surface modelling.SEEDS can provide a wide range of dry deposition data types including deposition velocities and fluxes for ozone and nitrogen compounds and deposition diagnostics, for example, stomatal resistance, in-canopy resistance, external leaf resistance, and deposition over fresh and sea water.We need feedback and interaction with you, the potential user, to help us identify which products have the most potential use for specific applications.



• SEEDS dry deposition data products have various potential 
applications

• Precision agriculture: 
i) to monitor ozone crop damage and nutrient deposition.

• Environmental impact monitoring: 

i) ozone damage to vegetation

ii) eutrophication in fresh waterways and coastal seas caused by 
deposition of reactive nitrogen.

Potential Uses and Users

Time for a short demonstration of the SEEDS data viewer...
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SEEDS dry deposition data products have potential applications related to precision agriculture to help monitor ozone crop damage and nitrogen nutrient deposition. The products could also be of use in monitoring the environmental impact of ozone on the wider damage to vegetation and nitrogen deposition in relation to eutrophication.I now give a short demonstration of the SEEDS data viewer. The data viewer currently shows deposition velocities for five gases: nitric acid, ammonia, nitrogen dioxide, ozone, and sulphur dioxide. A slider at the bottom of the page can be used to move through the time record of the dataset. Clicking on any point of the map will show a time series for specific components. By using the controls on the left, it is possible to create difference plots side by side, as absolute, and as relative differences – the time periods in the comparison can be changed by moving the position of the two different slider controls.
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