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Objectives of the NIDFORVal project WP1: FTIR data harmonization and collection

* Use two independent techniques, Fourier Transform InfraRed (FTIR) and UV-Visible * In NDACC: - FTIR spectra recorded in about 15 sites

Atmosphere

Differential Optical Absorption Spectroscopy (DOAS), to provide data that fulfill the - species archived: 0, HNO,, HCl, HF _
S5P validation requirements: CO, N,O, CH,, HCN, C,H, and CIONO,. -ﬁ-kf':J
* In NIDFORVal: define an harmonized retrieval strategy for X _ _
- NO, total columns from DirectSun DOAS measurements NO, and HCHO at NDACC and new FTIR stations: T
- NO, stratospheric columns from FTIR and ZenithSky DOAS measurements: T @odes vsed: SETA (Peusmichey @ al. 1685 awd
Uncertainty requirement: systematic<10%; random= 0.5e15molec/cm? PROFITT (Hase, 2000), based on Optimal Estimation |
- NO, tropospheric columns and profiles from MAXDOAS measurements: (Rodgers, 2000): need a priori information. gpth'%;nt'h;f:mt :
Uncertainty requirement: systematic=25-50%; random= 0.7e15molec/cm? Max. 250 cm

- Same spectroscopic database will be used.

Spectrometer
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HCHO total columns from FTIR and MAXDOAS measurements:

- Pressure-temperature profiles from NCEP.

Uncertainty requirement: systematic=40-80%; random= 1.2el6molec/cm? ;3'2_
- Important parameter in the retrieval strategy: the choice of i
. . . : . spectral micro-windows (mw). It will be based on ty
* First task (WP1 and WP2): provide homogenized and characterized FTIR and UV-Vis r:evious cuccessful studies fn, 512
time-series (2016-2023) from more than 80 instruments, from NDACC (Network for ; ' S
. . o e 2 0.5r
the Detection of Atmospheric Composition Change) and complementary networks / NO,: Kerzenmacher et al., 2008; Hendrick et al., 2012: \ R A 2800300 b |
or recent infrastructures, covering a wide range of latitude and pollution Wavenumber (om”)
conditions. NIDFORVal stations A common mw: 2914.6-2914.7 cm™: check if additional mws are | .. Choice of mw(s)
o RIS S RS O  TR R S R suitable for humid sites. Degrees of freedom for signal DOFS = 1-2; in |
R R < SR s sOE - ) RO R : A At
e e, WS T T —— the low-mid stratosphere. "0 I
60"} e N o - G o i o 70 — — )
5 e --------------- ;s 3 R R— .g s A ------------------ N 02 FTIR uncertainties: .l /7 Averaging kernels "
. AR L2 | ool : e
L. AN \ o 3N - systematic: 3-10% g il \ at Reunion
o """ D:D """""" - ------------------ --------- ------------------ - random: 0.3e15 molec/cm? ) 22 —_ Total column ak Inverse model P
AT e MAXDOAS 41 """"""" . """"""""" """"""""" """"""""" \ e / OEM mr
3074, ¥ DirectSun:8 | &0 T . o VN g i |
ﬁ ZenithSky: 17 : 0O 02 04 06 08 1 12 R
“H o FiRie T e — e
I R N~ P R /” HCHO: Vigouroux et al., 2009; Viatte et al., 2014; Franco et al., 2015  « )
o ' . HCHO C
o . . . We will define the best set of mws. DOFS = 1-1.5; in the troposphere. 50
* Second task: S5P validation in the rapid delivery Phase E1 (WP3), and in the o _ . 10 §
routine Phase E2 (WP4). The validation tools will be based on the expertise gained HCHO FTIR uncertainties: - systematic: 10-15% %
at BIRA during precursor projects (Multi-TASTE, O3M-SAF, NORS,...). - random: 0.5 - 1e15 molec/cm?
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WP2 UV-Vis DOAS data harmonization and collection

MAXDOAS / DirectSun \

ZenithSky

AN\ National networks in the past decade = Pandora
stratosphere . L// N ] . x| (NASA)
il 0 o MADRAS (Kanaya et al., 2014), BIRA,
NDACC . _ network
NORS BREDOM,Heidelberg, MPIC-Mainz networks, ... NO since a few
troposphere network \”é NO; 2
since '90 o \h oo years
Stratospheric NO, at twilight Tropospheric NO, and HCHO - " Total NO
e Effort in NDACC to harmonize VCD retrieval e Effort to harmonize retrievals: Roscoe et al. 2010; Pinardi et al., 2013. Directs Hive t thz hol |
. * DirectSun: sensitive to the whole column.
from twilight measurements: * Currently different methods used: : :
- common SCD retrieval settings . _ Recommendations Provides accurate total column
_ orovided AMF LUTs * Geometrical approach (e.g. Honninger et al., 2004) — will be formulated measurements with a minimum of a-
) . . . i ° i 1 1 i 2 . . .
- discussion on twilight reporting period Optimaliestimationiifiiessieral52006) for NIDFORVal priori assumptions.
(and effective SZA) . Paramgterization: vertical profile usting analytical functions |' . |
- displacement of the effective air-mass constrained by a few parameters (Irie et al., 2008) ) R? Ilf,:No[;]orls,Ze?rct lnStﬂfcme(;'f:Sin ad;et
. . . - | 0 instruments and/or
location wrt to station coordinates * With inversion methods: profiles in 0-4 km; DOFS=1.5-3 T : - :
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e UV-Vi (v dael g - . and quality controlled via centralized
the UV- |s.networ (Van RQOZG” a€ resolution profile when possible. s \\\ IV orocessing facilities)
and Hendrick, 2012; Hendrick et al., 2012). || + Estimated tropospheric columns uncertainties: z \\\g
- systematic <15% (NO,); ~20% (HCHO); e N I B — ] . —
* NO, stratospheric columns uncertainty: _ random : ~30% (NO, and HCHO). %700 0204 Do ba 10 -0z 00 5z 04 De Do NO, total c.olumns :mcertamty.
- Systematic: 11-15%:; - Systematic: 10-15%

- Random: 0.6e15 molec/cm? * Optional Task: use a demonstration centralized processing system (ESA CEOS-iCAL
project, 2014-2016).

Qandom: ~2.8e14 molec/cm? /

WP3 S5P Validation during Phase E1 S5P Validation during Phase E2 (2016-2023)

 WP3 focuses in the analysis of the initial S5P data products based on a subset of stations able to

provide data in a rapid delivery mode. * Validate the seasonal cycles and the long-term stability of S5P products by building
« WP3 will benefit from the strong expertise at BIRA in validation tools: Multi-TASTE (Hubert et al., tools for drift calculation based .on EMEUOUE PrEjEcss (e.g..Hubert etal., .2015)' |

2015; Verhoelst et al, 2015), O3M-SAF CDOP (http://cdop.aeronomie.be/) and NORS | |* Perform FTIR / DOAS comparisons where both techniques are available: quality

(http://nors.aeronomie.be/) projects. control (Vigouroux et al., 2009; Franco et al., 2015; Hendrick et al., 2012) &use the

: — : different sensitivities of both techniques to explain differences in validation results.
Validation of NO, GOME-2 with Zenith-Sky DOAS /T he colocation criteria takes IHQ
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