New and improved data from the Pandonia Global Network for satellite validation

Wakkerstroom (27.34°S, 30.14°E)

10
of New PGN HCHO
- - 35 8r Corr.coef.: 0.85 R
PGN IS start"]g 2 5L Popeidian vs TROPOMI % . 41.54,12.27,‘):2:ius: 20km
(@] MM : B(ErrB) , MAD, R (N)
to release the ZN 6 . - MM : -67(2)%, 1.2P, 0.69 (8m)
@5 E% 201
new and g o ¥
o o 3 10f
= 1 2 o3t 5 E :
improved v1.8 z .l Now PGN SO, for Sl B A 7
- le) -, L | ' i
data this week 2 tests with COBRA ...
- 0 L
(instrument-per- N I s o Rome-SAP (117s1)
- 0 2 4 6 8 10
Pandora SO, VCD (DU) linear fit
IHStr“me“t) s=1.00, 0=-3.36DU
cc=1.00
T stratospheric climatology (OSIRIS) |mproved PGN mean bias=-2.23DU Improved PGN
= PGN direct sun total (+total uncertainty) = . g =
some appetlzers ® TropOMI stratospheric (+uncertainty) Noz WItI! ft“"& 1 33 vt"th elﬁe:tlve
uncertainty / -temperature
of the new data % o 200 included
- - (3 —
al'e ShOWIl III thIS éﬁ temperature :D)
= £0.06 . —' 350
presentation. 3 / treatment =
8 Eoos %'M' %' 300
IN . i M e
i -
0.02 250
15 18 21 00
UTC time (2021-2-14) 300 400

Pandora [DU]



New and improved data from the Pandonia Global Network for satellite validation
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PGN instrument distribution Apr 2021
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PGN v1.8 processor version developed during 2020

Tot = Total column amount based on direct sun observations
Prof = Tropospheric column amount, surface concentration and profile information based
on sky observations (MAXDOAS type)

Product Changes compared to v1.7

NO, Tot Improved fitting settings, inclusion of stratospheric climatology, more
comprehensive uncertainty, improved field calibration

NO, Prof Added profile information (tropospheric column and surface concentration existed)

O, Tot Improved fitting settings, fitting effective temperature, more comprehensive
uncertainty, new field calibration technique

SO, Tot New product

HCHO Tot New product

HCHO Prof | Added profile information (tropospheric column and surface concentration existed)



PGN v1.8 data products

Tot = Total column amount based on direct sun observations
Prof = Tropospheric column amount, surface concentration and profile information based
on sky observations (MAXDOAS type)

Product

NO2 Prof

HCHO Prof

Changes compared to v1.7

Improved fitting settings, inclusion of stratospheric climatology, more
comprehensive uncertainty, improved field calibration

Added profile information (tropospheric column and surface concentration existed)

Improved fitting settings, fitting effective temperature (=useful output!), more
comprehensive uncertainty, new field calibration technique

New_product Some appetizers for these products

New-product are shown in this presentation

Added profile information (tropospheric column and surface concentration existed)



PGN v1.8 improved uncertainty information

e PGN v1.8 data uncertainty extensively restructured and updated

e Use newest nomenclature and usage based on core principles of metrological
traceability (done under guidance of UK National Physics Laboratory, NPL).

e Error sources not “captured” by the uncertainty are included in the data quality flags:
DQO=high quality, DQ1=medium quality, DQ2=low quality
DQ10, DQ11, DQ12: as above but data still not quality assured

r-code nvs2, lzana, Tenerife, 13 Apr 2019
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Product Changes compared to v1.7
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PGN v1.8 total SO2, NO2, HCHO columns at Mexico City (Station Pl Michel de Grutter)

and Wakkerstroom (Station Pl Bob Scholes)
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Mexico City, P157

Frequent volcanic activities from nearby
Popocatépet! (“smoking mountain”).

Wakkerstroom (South Africa), P159

Events of SO, from coal industry in the region.
Plumes contain other pollution gases as well.
Note: NO, and HCHO data are scaled!
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Wakkerstroom (27.34°S, 30.14°E)
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PGN v1.8 new total HCHO columns

Product Changes compared to v1.7

New product

Added profile information (tropospheric column and surface concentration existed)
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PGN v1.8 new total HCHO columns
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HCHO column

HCHO column

PGN

Ini

v1.8 new total HCHO columns vs TROPOMI columns

tial comparisons of PGN v1.8 data with TROPOMI HCHO retrievals: daily means (small dots)

and monthly means (large dots and lines)
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PGN v1.8 improved total NO2 columns

Product Changes compared to v1.7
Improved fitting settings, inclusion of stratospheric climatology, more
NO, Tot : : ) : . .
2 comprehensive uncertainty, improved field calibration
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PGN v1.8 improved total NO2 columns comparison to TROPOMI stratospheric NO
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PGN v1.8 improved total O3 columns

Product Changes compared to v1.7
Improved fitting settings, fitting effective temperature, more comprehensive uncertainty, new field

O, Tot o .
3 calibration technique
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PGN v1.8 improved total O3 columns

t  PGN with retrieved O3 temperature (+total uncertainty)
t  PGN with climatological O3 temperature (+total uncertainty)
® TropOMI (+independent uncertainty)
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PGN v1.8 timeline
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