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Goals

To deliver in situ monitoring data from ground-based
remote sensing instruments with minimal delays to the
Copernicus Atmospheric Service (CAS) for the purpose of
assessing the quality of the CAS products

To establish remote sensing monitoring capabilities
outside of W-Europe

To develop and provide integrated products for validation

To build a Web-based validation server for CAS
products - providing automatic default
validation reports

To become a sustainable validation service for many CAS
products on the quasi-global scale
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Operational NDACC stations
NDACC stations selected as pilot stations in NORS
A Stations to be developed in NORS to potentially become NDACC stations
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NORS

* NORS is a demonstration project

o target NORS data products in the validation server

» tropospheric and stratospheric ozone columns and vertical
profiles up to 70 km altitude;

» tropospheric and stratospheric NO2 columns and profiles;

* |lower tropospheric profiles of NO2, HCHO, aerosol
extinction;

o tropospheric and stratospheric columns of CO
» tropospheric and stratospheric columns of CH4

e 4 NDACC techniques:
LIDAR, MW, FTIR, UV-VIS DOAS
e 4 NDACC pilot stations

FTIR products := CH4, O3, CO profiles and columns
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Skill scores used in validation reports

e Difference of total and partial columns
(MACC-NORS)/NORS

Relative difference of total columns
(MACC-NORS)/(2(MACC+NORS))
Profile differences

Taylor diagrams

Eskes H., et al. Skill scores and evaluation methodology for
the MACC II project. MACC-II VAL D_85.2.
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Server setup

NDACC/MACC

NORS / GECA toolset commands
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NORS Validation Server Web interface

NORS Validation Services | Home
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Some examples of graphical output

e O3
e CO
e CH4

B. Langerock and M. De Maziére IRWG June 2013
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03 total column differences (MACC-NORS)/NORS
(1 —60km, AN f93i, La Reunion FTIR, 11/01/31 - 11/07/13, 276 measurements)
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Height [km] or [hPa]

03 profile difference and standard deviation (MACC-NORS)
(2 — 60km, AN f93i, Izana FTIR, 11/02/04 - 11/07/27, 292 measurements)
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03 partial column differences (MACC-NORS)/NORS
(2 — 60km, AN 193i, Izana FTIR, 11/02/04 - 11/07/27, 292 measurements)

Height [km]

.......... [T

..........

............ RAARARRRLLLEE) LLRLLERRLLERLY AL L

L L T

..........

\,0'5’\:,\\,03’2%
?

T

L

150

10

20

1100

1200

500

>14.0

11.2

8.4

5.6

2.8

0.0

—2.8

—5.6

—8.4

—11.2

<-14.0

Percentage %



03 VMR profile differences (MACC-NORS)/NORS

(daily mean, 2 — 60km, AN f93i, Izana FTIR, 11/02/04 - 11/07/27, 292 measurements)
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03 AVK plot (VMR/VMR normalized to apriori)
(4 — 60km, AN 93i, Jungfraujoch FTIR, measured on Thursday 12/07/05 05:21:07UT)

03 AVK plot (VMR/VMR normalized to apriori)

(2 — 60km, AN f93i, Izana FTIR, measured on Friday 11/02/04 12:34:18UT)
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03 AVK plot (VMR/VMR normalized to apriori)

03 AVK plot (VMR/VMR normalized to apriori)
{1 — 60km, AN f93i, La Reunion FTIR, measured on Monday 11/01/31 06:40:17UT)

AN f93i, Ny Alesund FTIR, measured on Tuesday 11/03/29 10:00:26UT)
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CO profile differences (MACC-NORS)/NORS

(daily mean, 4 —20km, FC fsd7, Jungfraujoch FTIR, 12/11/12 - 13/03/16)
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Height [km] or Pressure [hPa]

(5 —50km, FC fsd7, Jungfraujoch FTIR, 12/11/12 - 13/03/16)

Mean CHy profiles MACC vs NORS
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Standard deviation (normalized)

Taylor diagrams for

Taylor diagram for 05 total column values
(1—60km, rean, 2011/03/01 - 2011/06/01)
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Some computational details

e Extraction of a model profile
e Smoothing of the model profile
e Interpolation of partial column profiles

B. Langerock and M. De Maziére IRWG June 2013



Some computational details

e Extraction of a model profile

e Uses a c++ program Raytrace’ that computes the light
path of a given FTIR measurement
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Altitude [km]

Some computational details

e Extraction of a model profile

e Uses a c++ program Raytrace’ that computes the light
path of a given FTIR measurement

e The model profile is extracted along this light path:
SolarZemth Angle—52 954 for each NORS helght ->an interpOIated
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NX.ZALESUND Solar Zenlth Angle = 80.890
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Some computational details

e Smoothing of the model profile
e Model data goes to =+ 60km
e NORS profiles and AVK’s go to £100km
e Extend MACC profile with apriori of NORS profiles

Interpolation at sites location
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e—e Interpolated model profile 03!
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Some computational details

e Interpolation of partial column profiles
e Total columns of NORS O3 data should be restricted to

60km
height boundaries for model total column
3 km 60km
o —— -
g ! \ height
pc around 1 } 1 1 pc at
— instrument ' ' " 60km

e The total column is obtained by dividing the boundary
partial columns proportional to the height fraction

B. Langerock and M. De Maziére IRWG June 2013
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Site information for St Denis and
Maido — Reunion Island

» BIRA-IASB Team
M. De Mazicre, F. Desmet, B. Dils, C. Hermans, B. Langerock,
C. Vigouroux, F. Scolas, N. Kumps,

» LACy team
J.L. Baray, J.M. Metzger, T. Gaudo, JP Cammas,
V. Duflot (will come back) 2
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Site information for St Denis and Maido

See poster by F. Desmet

New instrument (Bruker 125HR) at Maido since March 2013,
almost fully dedicated to NDACC

Bruker 125HR at St Denis mainly dedicated to TCCON

Rapid data delivery (< 1 month after acquisition) for NORS
targets is operational for spectra measured at St Denis
(Maido will follow soon)

Rapid delivery is done using SFIT2
(until all routines can be updated to use SFIT4)

Ongoing: verification of our uncertainty calculations
compared to the ones implemented in SFIT4

Reanalysis will be done using SFIT4

Almost ready for data re-submission

B. Langerock and M. De Maziére IRWG June 2013
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Funding situation for Reunion stations

EU NORS funding until mid-2014

ESA PRODEX A3C until end 2013 - decreasing strongly
in 2014-2015

National AGACC-II funding until end 2014

BRAIN-be pioneering project for validation of TCCON
measurements with aircore - end 2013 - end 2015
(TBC)

Funding of long-term monitoring is problematic !!
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