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models



HEGIFTOM meeting Nov 2021
B. Langerock

e Copernicus Atmosphere Monitoring Service

e https://atmosphere.copernicus.eu

e global and regional model data: “o-suite”, reanalysis (2003>now), dedicated
high resolution GHG “o-suite”

Implemented by ECMWEF as part of The Copernicus Programme enders earch
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ACE-FTS stratospheric column

Aircraft profile (IAGOS)

Dobson total column (NDACC)

FTIR profile (NDACC)

IASI total column

LIDAR profile (NDACC)

MWR profile (NDACC)

Ozonesonde

SAGE-III stratospheric column

Surface insitu (EIONET repr. stations)

Surface insitu (EIONET)

Surface insitu (ESRL)

Surface insitu (GAW)

Surface insitu (IASOA)

ZSL-DOAS total column (NDACC)
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‘ A NDACC contract

e dedicated contract between CAMS(ECMWF) and
NDACC(BIRA-IASB):

> increase frequency of data delivery from yearly to monthly
» monitoring of incoming data (QA/QQC)

e follow up of EU FP7 NORS project (2011-2014): demonstration
for NDACC data in global model validation

* setup:
» provide support (financial/technical) to PI’s for “rapid” delivery of quality data to
NDACC
» open to all NDACC PI’s (for selected data products)
» data is publicly available on NDACC
» data formatted in GEOMS metadata standard




NDACC instruments

Instruments

Brewer Dobson FTIR Spectrometer Lidar

Visit Working Group website Visit Working Group website Visit Working Group website Visit Working Group website

Microwave Radiometer Sonde UV Spectroradiometer UV/Visible Spectrometer

Visit Working Group website Visit Working Group website Visit Working Group website Visit Working Group website

from ndacc.org
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NDACC instruments

supported in CAMS27

Instruments

Brewer Dobson FTIR Spectrometer Lidar

Visit Working Group website Visit Working Group website

Visit Working Group website

UV Spectroradiometer UV/Visible Spectrometer

Microwave Radiometer

Visit Working Group website Visit Working Group website

also used in CAMS84
from ndacc.org done by DLR<2022<BIRA-IASB

Visit Working Group website Visit Working Group website
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| /'\ NDACC instruments

e variety of instruments, each with a dedicated comparison methodology

>

DOBSON: direct column comparison

LIDAR: direct profile comparisons (strato)

MWR: comparison uses MWR AVK (upper strato)

UVVIS: zenith measurement geometry, AVK + effective location, O3 and NO2 (strato)

UVVIS: maxdoas profiles, comparison uses AVK + effective location, H2CO, NO2
(lower tropo)

FTIR: comparison uses AVK, model profile extracted along measurement line of sight:
ozone, CO, CH4, H2CO different vertical resolution: tropospheric/stratospheric



~ Example: LIDAR data used to check candidate o-suite upgrade (called “e-suite”)

LIDAR.O3 number density profile differences (M-0)/O

LIDAR.03 number density profile differences (M-0J/0 dy mean, 20.0km - 45.0km, e-suite 47R1 AN, HOHENPEISSENBERG (lat.=47.8°), 2019-07-10 till 2019-09-21, 19 r

(weekly mean, 20.0km - 45.0km, o-suite AN, HOHENPEISSENBERG (lat.=47.8 "), 2019-07-04 till 2019-09-21, 21 meas.)
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LIDAR.O3 number density profile differences (M-0)/O
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positive bias at 20hPa is removed in e-suite
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% "Example: LIDAR data used to check candidate o-suite upgrade (called “e-suite”)

LIDAR.O3 number density profile differences (M-O)/O
(weekly mean, 20.0km - 45.0km, o-suite AN, MAUNA.LOA.HI (lat.=19.5%), 2015-03-14 till 2020-11-22, 858 meas.)
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FTIR.O3 THULE
2021 Aug 08 12:31:05

— OBS profile
== OBS apriori profile
== CAMS original profile
CAMS smoothed profile
= CAMS regridded (no smoothing)
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Example: FTIR measures direct sunlight, take into account line of sight
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Other examples: FTIR network wide comparisons for CO

o-suite AN FTIR CO partial column relative differences (M-0)/O (monthly mean, TP-60.0km)
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Other examples: FTIR network wide comparisons for CH4

GHG AN FTIR CH4 partial column relative differences (M-0)/O (weekly mean, TP-60.0km)
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Example of visualisation for the network performance

660

Taylor diagram for daily mean UVVIS DOBSON timeseries Taylor diagram for daily mean UVVIS O3 timeseries
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More on performance measures (in development)

e measure evolution of model performance: instead of direct statistics (model/ref) look at “score”

e skill = compare “error” model vs “error” climatology

use FGE: £ = u
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