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Background and objective
Urban areas are large contributors to global fossil fuel B
CO, emissions. Thus, efforts to monitor emissions and Holiend _’ Zweth"
emission trends should focus on the urban scale. Co - N L
emitted species have the potential to supply additional S
Information on the contribution of specific source types -~ Hooguliet
(Fig. 1 -2). The objective of our study is to examine the
use of multiple tracers in a data assimilation (DA) Figure 1. A map of our case study: the urban area of Figure 2. §CO:gCO, ratios as emitted (with and without
system to identify urban emission trends Rotterdam and the por?. Stars indicate measurement point sources) and observeq at ;weth from the residential
sites ( Zweth , Hoogvliet and Hoek van Holland). area and from the port dominated by industrial sources
Conclusions and outlook
A A dynamic emission model can be used to create pseudo -observations with a realistic variability and order of magnitude
A CO, NOx and SO , are useful tracers to attribute CO , to several source types; other potentially interesting tracers are 14C and O ,/N,
A We will implement localization using observed/simulated tracer ratios vs. emission ratios
A Our system can be used to track linear changes in the emission landscape; future applications will include time -variant/non -line ar parameters
A State vector x: 9 scaling factors; # Ensemble members: 20; N = 2016 observations
A Observation operator = : OPS + WRF -STILT with 6 -hour footprints
A The OPS plume model better represents point source emissions (Superetal., 2017 ),
which make up 75% of the total CO , emissions
A Besides CO , we use 3 additional tracers for source attribution: CO, NOx and SO , (FIg. 4)

Figure 4. Emission ratios (R) of CO, NOx and SO , to CO, per source type.

A Emissions are estimated using a dynamic emission model
(Fig. 6): '0Oa Qi i"ON&RIE 61l MDIEG ©®O QU QEOOGO
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A Scaling factors represent changes in the emission landscape

Schematic overview of the CTDAS
Lagrange system.

Figure 3.
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B true Figure 6. CO, emission map (mole km -2 hr-1) for road traffic from the official
: Emission Registration (left) and from the dynamic emission model (right).
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' Energy  Consumers Industry Road traffic Other traffic Figure 7. Pseudo -observations of §CO, and §CO (fossil fuel) mixing ratios at
Figure 5.  True, prior and optimized parameter values used in the dynamic emission model. Zweth , based on the dynamic emission model.
References Acknowledgements
Supgr, ., Dgni_er van der Gon, H. A. C,, van der Mole_n, M. K Sterk, H. A. M., Hensen A and Peters, W A multi -model approach to This work was funded by EIT Climate _KIC
monitor emissions of CO , and CO from an urban -industrial complex, Atmos. Chem. Phys. Discuss., https://doi.org/10.5194/acp -2017 -

431, in review, 2017.

Wageningen University & Research, Meteorology and Air Quality

P.O. Box 47, 6700 AA Wageningen

Contact; ingrid.super@wur.nl Poster 165
T+31(0)317 487091

www.madg.wur.nl



