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PGN Evolution

Number of PGN instrument and status
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Data products overview - NO,, 0., 802, HCHO (status 17 Aug 2023)

maturity

Planned Develop Validation Release

Dates of first accomplishment

Product Version

Key aspects / remarks

Literature

mys1pl-7 Dec-2019
Direct Sun Total Column | f
mvs3p1-8 Jul-2019 Sep-2021
rmvm0p1-8  Jan-2021 Jul-2017
Direct Moon Total Column
mms0p1-8  Nov-2020 Sep-2021 Dec-2021
TropCol, SurfConc, Profile rnvh3p1-8 Jul-2019 May-2020 May-2020 Sep-2021

Feb-2020 17 17 ExtPub
May-2022 103 46 Intern
Unval

Intern

119 0 ExtPub

v |HLE

¥ HMH

v |HLL

¥ HMM

¥ |HLM

-

short fitting window, fixed effective parameters

V(temperature height)

long fitting window, climatolog
(temperature, height)

short fitting window, fixed effective parameters
(temperature, height), reference spectrum from solar
measurements

| effective p

long fitting window, climatological effective parameters
(temperature, height), reference spectrum from solar
measurements

V-shaped measurement geometry, parameterized
algorithm using look-up tables, sequential reference
spectrum used; EVDC-GEOMS template still missing

Wang et al, 2010, Diemoz et al., 2021

Section 3.3 of D11-1

Section 3.4 QA4EQ deliverable, Section 3.4 of
D11-1

Roscoe et al. 2010, Kreher et al. 2020, Tirpitz et
al. 2021, Section 3.15 of D11-1

routOp1-7 Aug-2012 Dec-2019
Direct Sun Total Column | rout2p1-8  Jul-2019 Jan-2020 Jan-2021 Sep-2021
rousipi-8 Jul-2019 Jun-2020 Jan-2021 Sep-2021
Direct Moon Total Column romsOp1-8  Nov-2020 Sep-2021 Dec-2021
TropCol, SurfConc, Profile
Direct Sun Total Column | rsusip1-8  Jul-2019 Jun-2020 Jan-2021 Sep-2021
Direct Moon Total Column- A
TropCol, SurfConc, Profile
Direct Sun Total Column | rfus5p1-8  Jul-2019 Jul-2019 Jan-2021 Sep-2021
Direct Moon Total Column .
TropCol, SurfConc, Profile rfuh5p1-8 Jul-2019 May-2020 May-2020 May-2021

17 0 ExtPub

May-2022 121 30 ExtLB
ExtLB

Intern

May-2022 103 42 Intern

¥ [ HELE:

¥ HML

~ [HMH

¥ HMH

¥ HMH

~

- 03 absorption free

no spectral straylight correction, fixed effective
parameters (temperature, height)

no spectral straylight correction, climatological effective
parameters (temperature, height)

with spectral straylight correction, effective 03
temperature retrieved, climatological effective height

Chappuis band from VIS Pandora channel
Ongoing 03 profile algorithm project

03 effective temperature is fitted, ref e spectrum is

Tzortziou et al 2012, Herman et al. 2015, Zhao et
al. 2016, Robinson et al. 2020, Zhao et al. 2021

Section 3.5 of D11-1

Section 3.5 of D11-1

Section 3.4 QA4EQ deliverable

Kreher et al. 2020

Section 3.6 of D11-1

May-2022 103 37 ExtPub

119 0 Unval

~ HMH

¥ HML

-

-

extended-MLE used for calbration

V-shaped measurement geometry, parameterized
algorighm using look-up tables, sequential reference
spectrum used

Spinei et al. 2018, Spinei et al. 2021, Section 3.7

_Of D111

Pinardi et al. 2013, Kreher et al. 2020, Section
3.17 of D111




NO2 column number density (Pmolec/cm2)

PGN NO,

Innsbruck 2023-02-13 07:00:00 to 2023-02-13 16:00:00

Total columns (from direct sun) vis P23
e High frequency direct sun total columns also 8 : e ,.)vsf
used for flux studies >§ S | M/
e NO, effective temperature and height 5 § A f./
determined using a stratospheric climatolo 5 S
g p gy o .\ " daa, A 1D ay

Tropospheric columns, surface ' . . . . .

07:00 08.00 09,00 10.00 11.00 12:00 13:00 14:00 15:00 16:00

concentrations and vertical profiles Time UTC)
(from MAXDOAS)

Innsbruck 2023-02-13 09:29:00 to 2023-02-13 09:33:00
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From http://mpc-vdaf-server.tropomi.eu/no2/no2-offl-pandora Time [UTC]


http://mpc-vdaf-server.tropomi.eu/no2/no2-offl-pandora

03 column number density (DU)

Total columns (from direct sun)

PGN O,

e Version “ousl” fits effective temperature (see
figures); it requires stray light calibration and
additional field calibration analysis, which is
currently in the process on an
instrument-per-instrument base (— figures)

Vertical profiles (from MAXDOAS)

® Ongoing ozone profile algorithm (OPA) project
with BIRA (sponsored by ESA); phase 1 finishes
end of 2023

TROPOMI (OFFL) O3 total column

O3 total column at Charles City VA, USA

Pandora (VCU) Charles City VA, USA (37.326°N,77.206°W,6m)
' 53
=
£lex o . 3 $ =
¢ H s ; = d ts
o i i
L3F * ] H
]
]
i i -
gt * i
E 3
Prgduced by SSP MPC Validation Server
Jan 2020 Jul 2020 Jan 2021 Jul 2021 Jan 2022 Jul 2022 Jan 2023 Jul 2023
Time

* TROPOMI
+ Pandora

Ozone total column [mol/m2]

0124

2351

N N N
N N @
o o )

0Ozone effective temperature [K]

N
=
o

2101

0.16

P120 Davos - MERRA-2 - O; Sonde - Brewer Comparison

Pandora
MERRA-2
03 Sonde
Brewer

’L

S
o”LVQ

) ° N o ° > %) <)
101.0» ,131“'0 101.\'0 101‘*’“ 10'1)» 7_@””“ 1‘,'1_1’“ ,L°11'°

time

P120 Davos - MERRA-2 - 05 Sonde - Brewer Comparison

s
1“13—0

Pandora
MERRA-2
03 Sonde
Brewer

3
1“7'1’“

time

N
1°13’“




S02 total column at Vallejo, Mexico City, Mexico

TROPOMI FL) SO2 total column
Pandora (UNAM) Vallejo, Mexico City, Mexico (19.483°N,99.147°W,2255m
20

5 e TROPOMI
9, ¢ Pandora
? 154 .
Total columns (from direct sun)
e PGN data a rather unique source for total :
SO, columns . k ‘ : ! ‘ , ‘
. .. . Jan 2020 Jul 2020 Jan 2021 Jul 2021 Jan 2022 Jul 2022 Jan 2023 Jul 2023
e High precision allows also to monitor the -
“non-volcanic cases”
v : b : lOQlFumoka./;;.“ \
o S6Mamaloal - -5 Altzomoni " - _ . Global average

"~ e ; ' A oot o S02 distribution
" y LR T from TROPOMI.
“ ot ' i N\ s e Data courtesy
ZIO,Bandung;"”h““ 4 Ko 8 : N.Theys, BIRA.
MR Also shown are
PGN locations
and volcanoes

62, Potchefstroom —_¢ " 159, Wakkerstroom




HCHO total column at Tel Aviv, Israel

PGN HCHO

~ TROPOMI (OFFL) HCHO total column
g Pandora (TAU) Tel Aviv, Israel (32.113°N,34.806°E,76m)
E e TROPOMI
3 & ¢ Pandora

Total columns (from direct sun) £« -

TropCol, SurfConc & Profiles i

(from MAXDOAS) - 5?
é 0 “w ;F‘,:;‘ 1%

. 2 Lt i | | § Tk s oo e v st
® .\/e rSIon 1'8 to‘l':al COIU':n n data % Jul 2“021 Oct 2021 Jan I2022 Apr I2022 Jul 2‘022 Oct l2022 Jan ]2023 Apr ‘2023 Jul 2‘023
improved (polished diffuser, Time

resolution change fitting), therefore
HCHO are now official!

e Still HCHO is not “fiducial” for all
Pandoras, only about %3 of them

® Ongoing HW and SW improvements
to increase this number

HCHOVCD 1216
|

p

/ industrial emissions

biogenic emissions and biomass burning

Global average HCHO distribution from TROPOMI. Data courtesy I.de Smedt, BIRA



HCHO Direct Sun versus MAXDOAS

e Data from Pandora 238 at Granada, Spain, station Pl Daniel Ramirez (all in mmol/m?)
e Total columns from direct sun in black with uncertainties in blue
e Tropospheric columns from MAXDOAS in light red

For most sites we see a difference between the total and tropospheric columns
(here by about 0.1 mmol/m? = 0.2 DU = 6e15 molc/cm?)
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Data products overview - H,0, HONO, GHOGHO, NO,,, Br0, Aerosols, 0,0,, 04

Planned Develop Validation Release EVDC # Validation Uncertainty
Dates of first accomplishment PGN EVD! type maturity

Product Version Key aspects / remarks Literature

. fitting window around 505 nm band using literature

Direct Sun Total Column rwvt1p1-8 Jul-2019 Jan-2022 Jan-2022 Mar-2023 116 0 ExtLtB ~ HML Section 3.11 of D11-1
reference spectrum
Direct Moon Total Column rwmsOp1-8  Nov-2020 Sep-2021 Dec-2021 Intem ¥ HMM 91 Fhu NN S BUD T S Gl e N SO Section 3.4 QA4EO deliverable

reference, calibrated towards rwvi0p1-8

TropCol, SurfConc, Profile rnvh3p1-8  Jul-2019 Jan-2017 Sep-2021 ¥ HML ~ same fitting setup as rvh3p1-8 Section 3.17 of D11-1

current limitation: spectral feature from the band pass

Direct Sun Total Column rausOp1-8  Jun-2020 Dec-2021 ~ HMH v Lstter St dichirbs thesetrivl Section 3.8 of D11-1
Direct Moon Total Column v
TropCol, SurfConc, Profile Jun-2020 b,
| = | A
Direct Sun Total Column rgvsOp1-8  Jan-2020  Jun-2022 ~ HMH < crent Jintaton: inkleotlied epectral fosbies B oy o o pee T
450 nm disturbs the retrieval
Direct Moon Total Column v

TropCol, SurfConc, Profile Jan-2020

NO3
Direct Moon Total Column rrvsOp1-8  Jan-2020 Sep-2021 Dec-2021 ~ VIS Pandora channel
BrO
Direct Sun Total Column Jun-2020 s
Direct Moon Total Column v
TropCol, SurfConc, Profile Jun-2020 v
Direct Sun AOD Jul-2019 Jul2017 « HLL = tn:rl:r:(sepetrhmitation: radiometric stability and calibration i:ﬁ‘dz:lzécﬁ a[)gﬁgztf\céi:nscg:hia)'léél‘ly_o_f
Direct Moon AOD v
Aerosol Params from Sky May-2020 May-2020 v |LLL > DIVA-2 D4, DIVA-2 D5
QAQC support products
0202
Direct Sun Total Column rovsOp1-8 Jul-2019 Jun-2021 Intern >~ HMH v Section 3.10 of D11-1, Section 6.3 of D5
Direct Moon Total Column v
1 I O
Direct Sun Total Column rdvsOp1-8  Jul-2019 Dec-2021 Intern  ~ HMH v Section 3.10 of D11-1, Section 6.3 of D5

Direct Moon Total Column v
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