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LFV: Oz episodes VOC/NOx sensitive regions
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Research questions

(2) From where could NOx emissions originate that impacts the
eastern (NOx-limited) LFV?

(3) How sensitive are results from (1) and (2) to meteorological
variability?



Meteorological Variability
O3 episodes Circulation Regimes (CR)
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Statistically-derived daily hodographs valid at YVR for ozone exceedance days (Ainslie & Steyn 2007)




Meteorological Variability
Oz episodes Circulation Regimes (CR)
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Meteorological Variabllity:
Source receptor days selection

* Select 80 source receptor candidate days
e Summer (JJAS), [O3]= 51 ppb, T= 24.7°C, no precipitation
* Each day is classified as one of 4 CRs (20 cases each)
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Meteorological Variabllity:
Source receptor days modeling

* Meteorology modelled using GEM-LAM (v. 4.4.0) West
* horizontal resolution: 2.5 km

* temporal resolution: 120 s
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Dispersion modelling

¢ CMC’S MLDPO (Modele Lagrangien de Dispersion de Particules d’ordre 0)

* stochastic Lagrangian particle dispersion model

Select ozone

candidate days ’

Meteorological
modelling

Dispersion
modelling

—

SR analysis



Dispersion modelling

¢ CMC’S MLDPO (Modele Lagrangien de Dispersion de Particules d’ordre 0)

* stochastic Lagrangian particle dispersion model

* Run with 100,000 inert tracers
e forward from sources

* packward from receptors
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Dispersion modelling: source & receptor locations
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Dispersion modelling: source & receptor locations
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Dispersion modelling: source & receptor locations
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Backward modelling (receptor-oriented)

* AQ stations
e 1800 — 0600

(12 h total, 1 h unit release)
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Backward modelling (receptor-oriented)

* AQ stations Y = @EB £ X
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Backward modelling (receptor-oriented)

* AQ stations
e 1800 — 0600

(12 h total, 1 h unit release)

concentration ¢ [m™]
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Backward modelling (receptor-oriented)

* AQ stations

* 1800 — 0600
(12 h total, 1 h unit release)

“fraction of air” — less dilution of ma
From gridcell to receptor

Receptor more sensitive to
transport from grid
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Total NOx emissions
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..... " location

SR analysis: Total contributions T30
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Source Apportionment: Masked Municipality Areas
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SR analysis: Total contributions T30
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location
SR analysis: Source contributions T30
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p* (ngm™?)
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SR analysis: Source contributions T12
Chilliwack
CR IV
2.0 T T T : - 15 c 2.0 _—
1.5 [ % J” 15k
1.0 {l’* ; bim.o-
sg . - L Whatcom
05 | = %, 5 Abbotsford
| & -
0.0 N -_— \I?é%hcrg 0.0
06 08 10 12 14 16 06 10

Hour (local)

Hour (local)

32



What is the “big picture” of transport?
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What is the “big picture” of transport?
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What is the “big picture” of transport?
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Conclusions

* SR relationships in the LFV are sensitive to:
* time of day

* Circulation Regime



Conclusions

* SR relationships in the LFV are sensitive to:
* time of day

* Circulation Regime

* VBR emissions do not significantly impact the far Eastern LFV

* SWARLD area is a potential source region for both the eastern
LFV (T12) and central valley locations (145, T30)

* Importance of US sources under CR [V conditions
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