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The questions:

* Mexico City has high CH20 columns and might
be challenging for validation?

* Using retrieval with non-ideal Averaging
Kernel and DOF around 1.5, how to compare?



Outline

* Maxdoas: How to test the inhomogeneity and
does it affect the retrieval?

e How to make the Kernels more similar:
Alternative: Combination
The normal way: AK- Smoothing

 What do we expect for the slope and correlation
coefficient?



CH20 in Mexico City:
datasets:

FTIR: HR120/5 Altzomoni (since 2012)
FTIR: Vertex 80 Mexico City at UNAM Campus

(since 2010, with NDACC Filters since 2012)
(Vigouroux et al, 2018)

MAX-DOAS: UNAM since 2013
(Arrellano et al., 2016, Friedrich et al. 2019)

TROPOMI: data since November 2018
15 km around the site in UNAM
(Borsdorff et al. 2018); (Zuleica Ojeda recommendation.)



Vigouroux et al.,2018

1E14
Station DOFS Mean TC Rand Smoo Rand Total Rand Syst  Smoo Syst  Total Syst Diff30
Eureka 1.3 12.7 1.0 0.6 1.2(93%) 122% 3.5% 12.8 % 1.5 (11.7 %)
Ny-Alesund 1.6 15.8 1.8 05 19(11.7%) 133% 3.4 % 13.8 % 3.9(24.9 %)
Thule 1.1 15.7 1.3 0.9 1.509.8%) 143 % 3.8% 14.8 % 1.8 (11.7 %)
Kiruna* 1 17.5 3.5 08 3.6(208%) 25.6% 8.6 % 27.1 % 0.7 (3.8 %)
Sodankyla 1.1 254 1.5 1.7 2309.0%) 13.4% 3.8 % 14.1 % 24(9.3%)
St Petersburg 1.4 594 2.6 2.1 33(56%) 139% 2.4 % 14.2 % 2.8 (4.6 %)
Bremen 1.2 59.6 23 1.7 29(48%) 129% 2.9% 13.3% 3.1(5.2%)
Paris* 1 73.0 53 1.4 55(7.6%) 163% 4.6 % 17.0 % 3.3(4.8%)
Zugspitze™ 1 12.3 22 05 23(186%) 20.7% 5.8% 21.7% 1.0 (8.0 %)
Toronto 1.3 95.1 5.1 4.1 6.7(7.1%) 12.6% 2.7 % 13.0% 19.3 (20.4 %)
Boulder 1.1 57.6 2.6 39 4782%) 12.7% 2.1% 13.0 % 5.3(9.2%)
Izana* 1 204 33 02 33(16.0%) 209% 4.4 % 21.4 % 0.8 (4.0 %)
1.4 1.0 R V4 12.5% 3.8 % )

Mexico City* 11.1 : 11.4(5.2%) 2.0 % 1.2 % 4.0 (10.9 %)
Altzomoni* 23 2 2.6(11.7%) 6.0 % 32% 2.3(10.5 %)
P T rrarrbe : G 34 l. Gt 12.2 % 3.1% 270 SS9

Porto Velho 1.1 190.0 3.5 8.3 9.1(48%) 12.8% 4.1 % 13.5 % 5.9(3.1%)
Saint-Denis 1.2 38.8 22 0.8 24(6.1%) 13.4% 4.3 % 14.1 % 2.8(7.2%)
Maido 1.2 20.0 1.4 0.4 1.4(73%) 12.9% 23% 13.1 % 1.1 (5.6 %)
Wollongong 1.5 78.9 3.0 2.2 3.7(47%) 10.9 % 3.0% 11.6% 11.6 (15.0 %)
Lauder 1.4 25.6 1.5 0.4 1.6 (6.3%) 12.4% 2.6 % 12.8 % 3.6 (14.0 %)

Median 1.1 25.6 23 1.2 29(7.6%) 129% 3.4 % 13.5% 2.8(9.3%)




MAX-DOAS
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MAXDOAS-CH?20 total column [molec./cm?]
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The apriori contribution
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Equations from Rodgers
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VCD este-oeste (molecjcm?)
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Latitude

Mexico City in the early afternoon
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The a priori Contribution
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Altzomoni, Vertex, MAXDOAS

hourly means
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AK for vertical column
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CH20-Vertex+Altzomoni
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DOAS [molec./cm?]
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DOAS [molec./cm?]

DOAS new apr. [molec./cm?]
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Comparison Vertex80-MAXDOAS:
What should we expect?

(xly) _ (ArTir|SalApoas)
(xIx)  (Armir|SalAL7R)

Slope =

R — <AFTIR’53|AEOA5>

\/(<AFT/R’53|AZ:TIR> + 0trir) - ((Apoas|SalAboas) + Thoas)
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CO [10'* molec cm™]

CO bias [10'" molec cm™)
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Cloud free CH20 Tropomi Averaging Kernel
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Comparison with TROPOMI: 15km

51e16 T T T T 61e16 T T T T
[
slope=0.71+£0.03
sl R=0.77 | T
slope=0.70+0.08

£ £, R=0.32 |
g 3 8
s | ° e
£ £
©) o 3 4
(V] (V]
T T
© ot et
= =
8 S 2t |
e o
[ ~

]_k

1} i
[ ]
0 1 1 1 1 0 1 1 [ ] 1 1
0 1 2 3 4 5 0 1 2 3 4 5

ETIR CH20 [molec./cm?] lel6 MAXDOAS CH20 [molec./cm?] ~ 1el6



Comparison:cloud coverage <15%
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Conclusion:

CH20 can be measured by FTIR and MAX-DOAS

The inhomogeneity is difficult to measure, but at 13:00
there is more CH20 in the West

For a fair comparison it would be nice to have a
good Sa —Matrix to calculate the expected slope and R.

Tropomi comparison needs a strict coincidence criteria
(Borsdorff.et al., 2018 ) and just very cloud-free (<15%)
measurements should be taken: but then Vertex and
MAXDOAS are quite consistent with TROPOMI
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