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Abstract
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Spatial distribution of the emission inventories

» A facility based emission inventory for the GTA is introduced In addition to the discrepancies in total emissions and

sed mobile in-situ measurements to validate facility emissions § category emissions, the spatial distribution of the emis-

sed stationary in-situ measurements to validate local emissions§ <ion inventories are also significantly different. FLAME
sed total column measurements to validate city emissions

inventory suggests more disperse emissions compared to
the other two inventories. Average TROPOMI satellite

Facility Level and
Area  Methane
Emissions for the
GTA (FLAME-
GTA) lists all

point sources and

measurements are included for qualitative comparison.

45 | ECCC Total: 445 EDGAR Total:
143 kt/y 113 kt/y

CHa (Mg/y/cell) s CHa (Mg/y/cell)
= 0-65 Bk = 0-65
= 65-241 - 43, : = 65-241

Wetlands
Agriculture

an inventory with Roscs

A Powerplant and Manufacturing = 502-759 “ = 502-759

%
N '
% X oY 4 % g & -
a rea Sou rces Of < ‘ ' % > ¢ Waste Management R = 759-1079 = 759-1079
2 e Ly Natural Gas Pipelines 2 e = 1545-1918 m 154519158

& N, <
< el pefines 1918-3250 1918-3250
CH 4 TO construct Natural Gas Distribution ok = 3250-9031 - = 3250-9031

= 241-502 il S = 241-502

= 1079-1545 = 1079-1545

9031-22209 ' : { & 9031-22209

_78.5 430 g, 795 2790 _78.5

a high spatial

Emission values are re-
vised by circling the fa- oV &
cilities with the mo- CHa (Mgfy/cell)

wwwwww
o

Fergus

Large (> 1 ppm)

Megium (from 0.2 to 1 ppm)

instruments in the GTA (2017-2019)

Figure 1: Emission categories and their
resolution. geographical span used in FLAME-GTA.
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Figure 2: Maxifﬁum surface CH, times of the year. Fig—
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Figure 3: (a)ECCC,(b)EDGAR and (c) FLAME emission distribution
and (d) average Tropomi XCH4; measurements on the 0.1 x 0.1
degree grid.

emissions are highly lo-
calized in the city.

Transport model analysis

Comparison with existing grided inventories Measured data at Downsview (DOW) for Jan-Mar 2015-

GTA CHy4 emissions based on global scale and national
scale grided inventories (EDGARA4.2 and ECCC) with a

spatial resolution of 0.1x0.1 degrees suggests discrep- =cce

ancies with FLAME inventory:

2016 was used to compare against Flexpart generated
concentrations from each inventory.
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Table 1: Estimated GTA CH,4 emissions (Gg/yr) by each inventory

inventories against the measured values. Right: Grid cells that
contribute to 90% of CH,; enhancements.

http://www.atmosp.physics.utoronto.ca/GTA-Emissions/
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Total Column Measurements

Bruker EM27/SUN FTS instruments have been mea-

suring CO,, CH4 and CO total column abundances in
oronto starting from 2017.The instruments were de-
ployed at 4 different locations in summer 2019:
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When the wind conditions were favorable, a XCH, en-
hancement of upto 20 ppb were observed at the down-
wind site compared to the upwind site. Those enhance-
ments were often coincident with XCO, and/or XCO
enhancements. Assuming the CO and CO, inventories
have better accuracies than the CH, inventories, the
ratio of the anomalies could be used to estimate CHjy
emissions as described by Wunch et al. 2009.
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Figure 5: Timeseries of XCH,4 (top), XCO, (middle) and XCO

(bottom) measured since July 2019 to present.

Emission estimates using enhancement ratios

To obtain dXGas values ten minute average XGas mole
fractions measured at each site are subtracted from the
values measured at the reference site (UTSG).
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Figure 6: Correlations between dXCH,4 and dXCO, (top) and

between dXCH4 and dXCO(bottom).

Toronto CH,4 emissions are estimated based on EDGAR
CO and CO, emissions and the corresponding anomaly

ratio.
Average anomaly ratio CH4; emission estimate FLAME EDGAR ECCC

dXCH,/dXCO, 3.7 = 0.6 19.9 = 3.6 148 478 50.4

dXCH,/dXCO 0.74 + 0.22 40.4 + 12 148 478 50.4

Table 2: Average anomaly ratios and corresponding estimated CH,4
emissions for the city of Toronto (Gg/yr)

Conlcusion

» Total column measurements are preferable to surface in-situ
measurements to validate city scale emissions

» Significant discrepencies between CO and CO, based emissions
» The enhancement ratios for Toronto are similar to Boston 7]

» Once more data is collected, seasonal trends could be
implemented in the emission inventory
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