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• Dust storms 

• Major fire events, smoke plumes 

• Air pollution events 

• Ozone hole 

• Volcanoes

High	
  concentraOon	
  events	
  



Global	
  composiOon	
  NRT	
  forecast	
  runs	
  assessed	
  (MACC-­‐II)

• MACC_osuite  
    Pre-operational MACC DA/FC run 

•MACC_esuite 
    Test run of next o-suite  

• MOZART-IFS FC without data assimilation  

• TM5-IFS FC without data assimilation 

• Stratosphere: BASCOE, SACADA, Ozone multisensor reanalysis

ECMWF model 
O3, CO, NOx,  
CH2O, SO2 

Data assimilation

CTM 
order 100 species

Chemical  
tendencies

Meteo,
concentrations



Global	
  composiOon	
  NRT	
  forecast	
  runs	
  assessed	
  (MACC-­‐III)

• MACC_osuite  
    C-IFS TM5 inline chemistry model  

• Reference run without data assimilation  
    C-IFS TM5  

• Under development (all inline chemistry)  
    C-IFS MOZART 
    C-IFS MOCAGE 
    C-IFS BASCOE-TM5 

C-IFS 
ECMWF model 
Order 100 species  
Data assimilation

Chemistry 
Aerosol  

code
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Table%1.2:%Overview%of%the%trace%gas%species%and%aerosol%aspects%discussed%in%this%MACC7II%near7real%
time%validation%report.%Shown%are%the%datasets%assimilated%in%the%MACC%analysis%(second%column)%and%
the%datasets%used%for%validation%(third%column).%Green%colors%indicate%that%substantial%data%is%
available%to%either%constrain%the%species%in%the%analysis,%or%substantial%data%is%available%to%assess%the%
quality%of%the%analysis.%Yellow%boxes%indicate%that%measurements%are%available,%but%that%the%impact%
on%the%analysis%is%not%very%strong%or%indirect%(second%column),%or%that%only%certain%aspects%are%
validated%(third%column).%

Species,&&
vertical&range&

Assimilation& Validation&

Aerosol,!!
optical!properties!

MODIS!Aqua/Terra!AOD! AOD,!Ångström:!AERONET,!GAW,!
Skynet,!MISR,!OMI,!lidar!

Aerosol,!!
speciation!

*! *!

O3,!!
stratosphere!

MLS,!GOME*2A,!GOME*2B,!
OMI,!SBUV*2!

Sonde,!lidar,!MWR,!FTIR,!ACE*FTS,!
OSIRIS,!OMPS,!BASCOE!and!MSR!
analyses!

O3,!!
UT/LS!

Indirectly!constrained!by!limb!
and!nadir!sounders!

IAGOS,!sonde!

O3,!!
free!troposphere!

Indirectly!constrained!by!limb!
and!nadir!sounders!

IAGOS,!sonde!

O3,!!
PBL!/!surface!

*! Surface!ozone:!WMO/GAW,!
NOAA/ESRL!

CO,!
UT/LS!

*! IAGOS!

CO,!!
free!troposphere!

IASI,!MOPITT! IAGOS,!MOPITT,!IASI!

CO,!!
PBL!/!surface!

Indirectly!constrained!by!
satellite!IR!sounders!

Surface!CO:!WMO/GAW,!
NOAA/ESRL!

NO2,!!
troposphere!

OMI,!partially!constrained!due!
to!short!lifetime!

SCIAMACHY,!GOME*2,!UV*Vis!DOAS!

HCHO!
!

*! GOME*2,!UV*Vis!DOAS!

SO2!
!

OMI!(Individual!volcanic!
eruptions!and!strong!sources)!

*!

Stratosphere,!!
other!than!O3!

*! NO2!column!only:!
SCIAMACHY,!GOME*2!

Troposphere,!!
other!species!

*! *!

UV*Index! Constrained!by!assimilation!of!
ozone!and!aerosol!AOD!

COST!UV!Index!Database!

! !
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• Case studies: 
  Dust, fire, pollution episodes  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• Annex: methodology 
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Fig.%3.1.7:%Top:%MACC_fcnrt_MOZ%(left)%and%MACC_CIFS_TM5%(right)%compared%to%GAW%observations%
at%Sonnblick%(47.4°N,%10.9°E)%Bottom:%%Time%series%for%MACC_osuite%(left)%and%MACC_CIFS_TM5%
(right)%of%the%NRT%model%runs%compared%to%observations%(blue%dots)%at%Finokalia,%Crete%%station%
(35.32°N,%25.67°E).%

For!the!far!northern!regions!SUM!and!BRW,!O3!mixing!ratios!are!mostly!underestimated!by!the!
MOZART*based!models,!especially!by!MACC_osuite!(MNMBs!between!*35!and!*100%!for!
MACC_osuite!!and!*5!to!*40%!for!MACC_fcnrt_MOZ),!whereas!MACC_CIFS_TM5!shows!a!good!
correspondence!with!the!observations!with!MNMBs!between!*12!and!5%,!see!Fig.!3.1.6.!!For!
Summit,!correlations!between!simulated!and!observed!surface!ozone!are!high!for!all!runs!and!vary!
between!0.5!for!MACC_fcnrt_MOZ!and!0.6!for!MACC_CIFS_TM5.!For!Barrow,!correlations!are!0.4!for!
MACC_fcnrt_MOZ!and!MACC_CIFS_TM5!but!near!zero!for!MACC_osuite.!

In!Europe!(HPB,!JFJ,!ZUG,!SON,!MCI,!FK)!from!December!to!February,!MACC_fcnrt_MOZ!
overestimates!O3!mixing!ratios!by!around!20%,!whereas!MACC_osuite!shows!good!agreement!to!
observations!with!MNMB!between!*9!and!4%.!Also!MACC_CIFS_TM5!corresponds!well!to!the!
observations,!see!Fig.!3.1.7,!with!MNMBs!between!*1!and!8%.!This!run!also!shows!the!best!
correlation!with!the!observations!with!correlation!coefficients!between!0.5!and!0.7.!!!

For!Asian!stations!(RYO,!YON,!MNM),!MACC_CIFS_TM5!is!closest!to!the!observations!with!only!small!
MNMBs!between!*1!and!4%.!MACC_osuite!has!MNMBs!between!*24!and!2%!and!shows!a!systematic!
underestimation!of!O3!for!Ryori!station,!see!Fig.!3.1.8!(bottom),!whereas!MACC_fcnrt_MOZ!
systematically!overestimates!O3!mixing!ratios!for!all!stations!between!13!and!20%.!Correlation!
coefficients!are!between!0.5!and!0.7!for!all!models,!except!for!Yonagunishima!station!where!all!
models!show!weaker!results.!!

MACC_fcnrt_MOZ!and!MACC_CIFS_TM5!mostly!overestimate!surface!ozone!values!over!USA!
stations!between!*5!and!40%.!Especially!the!low!concentrations!are!not!reproduced!by!
MACC_CIFS_TM5,!whereas!MACC_osuite!fails!to!reproduce!concentration!peaks,!see!Fig.!3.1.8!(top).!
Note!that!all!MNMBs!are!greater!during!noon.!Correlation!coefficients!are!higher!than!0.5!for!all!
stations!(exception:!MACC_CIFS_TM5!at!THD!station).!!

Over!the!tropical!stations!(BAR,!BER,!MLO!and!SMO)!all!models!overestimate!ozone!mixing!ratios.!
The!MACC_CIFS_TM5!run!shows!a!better!performance!in!MNMB!(between!15%!and!30%)!than!the!
MOZART!runs!(MNMBs!between!10!and!65%!at!BAR,!BER,!MLO!and!SMOC),!see!Fig.!3.1.9.!!Again,!all!
models!have!greater!biases!during!noon.!Correlations!between!simulated!and!observed!surface!!

File: MACCII_VAL_DEL_D_82.12_NRTReport10_20140605.pdf 
!

!! 30!/!91! !
! !

!
Figure:%3.3.1%Mean%normalized%modified%bias%in%%%(left)%and%correlation%coefficient%(right)%of%the%NRT%
model%runs%compared%to%observational%CO%GAW%data%

%
Figure%3.3.2:%Top%row:%MACC_osuite%(left)%and%MACC_CIFS_TM5%(right)%compared%to%GAW%
observations%(blue%dots)%at%Hohenpeissenberg%station%(47.80°N,%11.02°E)%Bottom%row:%
MACC_fcnrt_MOZ%(left)%and%MACC_CIFS_TM5%(right)%compared%to%GAW%observations%(blue%dots)%at%
Sonnblick%%(47.5°N,%12.96°E).%

All!model!runs!mostly!underestimate!European!CO!mixing!ratios!(HPB,!JFJ,!MCI,!ZUG,!SON)!between!
December!and!February!2014,!see!Fig.!3.3.1.!MNMBs!are!lowest!for!MACC_CIFS_TM5!(between!2!
and!*16%)!and!largest!for!MACC_fcnrt_MOZ!(between!*2!and!*27%).!Correlation!coefficients!are!
similar!(between!0.4!and!0.7)!for!all!model!runs,!except!at!Jungfraujoch!station!station,!where!all!
models!show!lower!correlation!(see!Fig.!3.3.1).!!!

%

Validation	
  report	
  NRT	
  	
  global	
  service:	
  C-­‐IFS

C-IFS (TM5)  stand-aloneo-suite, MOZART-IFS

C-IFS showing skill in producing fine-scale variability in several cases



Includes: 

•Summary  

•Detailed validation plots 

Available a few weeks before the end 
of the e-suite period, 
To help in the decision to replace the 
current o-suite 

Latest version: September 2014 

Upgrade from coupled system  
to C-IFS

Quick	
  verification	
  of	
  the	
  e-­‐suite

!
!
!
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MACC$III&Deliverable&D38.1&

Upgrade&verification&note:&
Evaluation&of&the&e$suite&(g4e2)&
for&the&period&
December&2013&$&August&2014&
!

Date:&September&2014&
Lead&Beneficiary:&KNMI&(#21)&
Nature:&R&
Dissemination&level:&PU&

Grant&agreement&n°633080&
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Example e-suite report 2013:  
The e-suite aerosol model quickly looses mass, and 
Angstrom exponent much larger than o-suite

Quick	
  verification	
  of	
  the	
  e-­‐suite:	
  aerosols

Analysis 96 hour forecast



Validation	
  report	
  global	
  reanalysis,	
  2003-­‐2012



Research:	
  Use	
  of	
  Ceilometer	
  and	
  MAX-­‐DOAS

Biomass Burning AOD  
over Europe  
from 6-18 July 2013 
(H. Flentje, DWD)

MAX-DOAS (Bremen) against  
the regional model LOTOS-EUROS  
(A. Blechschmidt, IUP)

File: MACCII_VAL_DEL_D_85.4_Ceilometer_20140728.pdf 
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Fig.%2:%Top%panel:%Biomass%Burning%AOD%over%Europe%from%6718.%July%2013.%Time7height%plot%of%
extinction7coefficient%above%Soltau%from%6.716.%July%2013%from%Ceilometer%(mid%panel)%and%the%
operational%MACC%o7suite%'fnyp'%(bottom%panel).%

The!complex!layering!of!smoke!plumes!comprises!much!information!about!injection!

characteristics!and!transport,!less!disturbed!by!sedimentation!due!to!the!small!size!of!the!

particles.!The!source!strength!reflects!in!the!mass/extinction.!Fig.!2!demonstrates!the!

capability!of!the!MACC!osuite!to!forecast!most!of!the!significant!structures!of!the!smoke!

plumes!over!Europe.!Looking!more!into!detail,!the!model!mostly!shows!a!correct!reproduction!

of!the!observed!aerosol!distribution!(Fig.!3,!left),!but!temporarily!misses!or!displaces!individual!

smoke!plumes!(Fig.!2,!red!arrow!08.07!and!Fig.!3,!right).!!

Largest!errors!occur!in!the!model!forecasts!for!the!aerosol*mass!and!–position.!On!the!one!

hand,!they!result!from!uncertainties!in!emission!strengths!and!heights,!which!are!inferred!from!

fire!radiative!power!measurements!onboard!satellites!and!converted!into!convective!updraft.!

On!the!other!hand,!the!smoke*mass!is!calculated!from!the!thermal!energy!via!land*cover*

dependent!conversion!factors.!The!latter!are!derived!from!studies!published!in!the!literature!

which!can!represent!local!characteristics!only!to!a!certain!degree!(Kaiser!et!al.,!2012).!!

This!event!repeatedly!switched!between!two!alternating!phases:!1.!Source!and!long*range!

transport!dominated!periods!(6.*9.7.)!which!quickly!conveyed!fresh!biomass*burning!aerosol!

towards!Europe.!Here,!the!fingerprint!of!source*related!processes/parameterisations,!namely!

the!injection!strength!and!injection!height!from!analysis+assimilation!is!most!obvious.!2.!

Successive!periods!of!dispersion!over!Europe!(e.g.!10.7.,!14.7.)!with!chemical!or!micro*physical!

transformations!and!mixing!respective!transport!processes!which!are!handled!by!the!model.!

Sources!and!transport!are!generally!reproduced!better!than!the!successive!detailed!

mixing/transformation!processes.!!

The!daily!initialisation!induces!jumps!at!00!UT!(Fig.!3),!where!aerosol!may!be!added!(e.g.!14.7.)!

or!removed!by!the!assimilation.!Also,!the!different!daily!forecasts!will!have!differences!in!their!

wind!fields!and!displacements!of!the!plumes.!The!regional!models!have!not!been!considered!

because!they!are!not!yet!designed!to!specifically!output!fields!for!specified!aerosol!fractions.!A!

present!they!forecast!the!legally!relevant!PM2.5*!and!PM10*concentrations!near!the!surface!to!

which!the!small!and!diluted!Canadian!forest!fire!particles!contribute!only!negligibly.!Neither!at!

the!southern!German!surface!stations,!nor!at!Schneefernerhaus!in!2650!m!a.s.l.,!nor!in!the!

precipitation!(which!reoccurred!only!on!23!July)!were!traces!of!the!smoke!to!be!identified.!!

!
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cover!(note!that!these!weather!conditions!may!appear!if!a!front!is!passing!over!Bremen).!In!contrast!
to!total!cloud!cover!and!wind!direction,!model!performance!does!not!seem!to!depend!on!wind!
speed.&&

!
Figure%2:%Scatterplots%showing%MAX7DOAS%against%Lotos7Euros%NO2%VCDs%[10

15%molec%cm72]%for%

Bremen%calculated%by%(left%panel)%method%1%and%(right%panel)%method%2.%Data%points%are%colored%

according%to%total%cloud%cover%from%Lotos7Euros%(0%7%no%clouds,%1%7%completely%cloudy%sky).%The%dashed%

line%is%the%reference%line%(f(x)=x).%The%other%line%is%the%regression%line%(see%top%left%of%each%plot%for%f(x)%

of%this%line).%The%root%mean%squared%error%(rms)%[1015%molec%cm72],%bias%[1015%molec%cm72]%and%

correlation%coefficient%(cor)%are%given%at%the%top%left%of%each%plot.%

&
! !

%

Figure%3:%Scatter%density%plot%showing%MAX7DOAS%against%Lotos7Euros%NO2%VCDs%from%method%2%for%

Bremen.%The%data%is%shown%for%different%bins%with%a%size%of%1015%molec%cm72)%and%is%colored%according%

to%the%number%of%data%points%per%bin%[%].%



Case	
  studies:	
  Sahara	
  desert	
  dust

Comparing MACC 
dust optical depth 
with SDS-WAS 
model median:  
good skill in 
capturing sand 
plumes 

(E. Cuevas)
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 &
Figure%3.5.8:%DOD%from%AERONET%(black%triangles),%MACC_osuite%(red%line)%and%Multi7model%Median%
(blue%line)%for%the%period%September%1st%to%November%30th,%2013%over%Western%Mediterranean,%
Eastern%Mediterranean,%the%Tropical%North%Atlantic,%the%Sahara,%the%Sahel,%and%Middle%East.%

O’Neill!et!al.,!2003)!is!equivalent!to!DOD.!Daily!mean!values!of!DOD!from!AERONET,!MACC_osuite!
and!the!Multi*model!Median!for!the!period!December!1st,!2013!to!February!28th,!2014!over!the!
study!regions!are!presented!in!Figure!3.5.8.!Mean!Bias!(MB),!Fractional!Gross!Error!(FGE),!Root!
Mean!Square!Error!(RMSE),!Person!correlation!coefficient,!(r),!and!the!number!of!data!(n),!averaged!
over!the!study!period!for!MACC_osuite!and!Multi*model!Median,!and!for!the!ten!regions!of!study!
are!given!in!Table!3.5.2.!AERONET!measurements!within!a!time!range!of!90!minutes!around!the!
times!of!model!outputs!were!used!for!the!statistical!validation.!

The!MACC_osuite!and!Multi*model!Median!behaved!fairly!well,!and!in!a!similar!way,!over!the!
Mediterranean!basin,!although!some!moderate!dust!events!in!January!and!February!were!not!
captured!by!the!models.!A!negative!bias!of!~0.05!is!found!in!the!Mediterranean!regions!explained!by!
the!presence!of!marine!aerosols!observed!by!AERONET!within!the!marine!boundary!layer.!The!
correlation!is!fairly!good!(>0.6)!for!MACC_osuite!and!Multi*model!Median!in!the!Western!
Mediterranean,!and!poor!(≤0.22)!in!the!rest!of!the!Mediterranean.!In!the!subtropical!and!tropical!
North!Atlantic,!where!some!strong!dust!episodes!were!recorded,!the!correlation!is!especially!good!
for!MACC_osuite!(up!to!0.82),!and!a!low!bias!is!found!in!both!MACC_osuite!and!the!Multi*model!!
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Figure%3.5.7:%Map%of%AERONET%level71.5%stations%used%in%this%analysis.%

first!day!of!+5%!in!winter!one!can!conclude!that!the!MACC_osuite!forecast!has!now!a!negative!bias!

in!AOD!(see!figure!S3).!

3.5.2 Dust%forecast%model%intercomparison:%Validation%of%AOD%and%dust%optical%depth%
against%AERONET,%and%comparisons%with%MODIS,%MISR%and%OMI%

Daily!dust!aerosol!optical!depth!–AOD*!(DOD)!from!MACC_osuite!experiment!(Morcrette!et!al.,!

2009;!Benedetti!et!al.,!2009)!was!validated!against!30!AERONET!level*1.5!stations!grouped!in!10!

regions!(Western!Mediterranean,!Central!Mediterranean,!Eastern!Mediterranean,!North!Western!

Maghreb,!Sahara,!Sahel,!Middle!East,!Subtropical!North!Atlantic,!Tropical!North!Atlantic!and!Middle!

North!Atlantic)!for!the!period!December!1st,!2013!to!February!28th,!2014!(Figure!3.5.7).!!

The!main!aim!is!to!evaluate!the!DOD!from!MACC_osuite!over!dust!source!and!transport!regions!in!

the!winter!season.!In!this!report,!we!validate!MACC_osuite!using!AERONET!(Holben!et!al.,!1998)!as!

reference,!and!compare!with!daily!Multi*model!DOD!at!550!nm!Median!from!five!dust!prediction!

models!(NMMB/BSC*Dust,!DREAM8b!v2.0,!DREAM*NMME*MACC,!NASA*GEOS*5,!NCEP*NGAC).!The!

Multi*model!product!is!processed!at!the!Sand!and!Dust!Storm!Warning!Advisory!and!Assessment!

System!(SDS*WAS)!Regional!Center!for!Northern!Africa,!Middle!East!and!Europe.!We!assumed!that!

coarse!mode!AOD!from!AERONET!obtained!by!means!of!a!Spectral!Deconvolution!Algorithm!(SDA,!!

Table%3.5.2:%statistics%scores%(MB,%FGE,%RMSE%and%r)%for%MACC_osuite%and%Multi7model%Median%for%
the%study%period,%and%the%number%of%data%(n)%used.%Coarse%mode%AOD%(DOD)%from%AERONET%is%the%
reference.%

&& MACC_osuite4DOD&&& & &Multi4model&Median4DOD&& &&

Region& MB& FGE& RMSE& r& & MB& FGE& RMSE& r& n&

Western&Mediterranean& *0.04! 1.39! 0.13! 0.61! ! *0.04! 1.33! 0.12! 0.64! 832!

Central&Mediterranean& *0.08! 1.61! 0.28! 0.22! ! *0.08! 1.35! 0.28! 0.21! 194!

Eastern&Mediterranean& *0.03! 0.91! 0.16! 0.19! ! *0.02! 0.76! 0.16! 0.18! 883!

Middle&North&Atlantic& *0.09! 1.63! 0.17! 0.16! ! *0.08! 1.54! 0.16! 0.09! 414!

Subtropical&North&Atlantic& *0.01! 1.43! 0.14! 0.72! ! *0.01! 1.42! 0.14! 0.63! 220!

Tropical&North&Atlantic& 0.03! 0.48! 0.14! 0.82! ! *0.04! 0.50! 0.16! 0.65! 195!

North&Western&Maghreb& *0.03! 1.16! 0.17! 0.17! ! *0.03! 1.05! 0.17! 0.14! 327!

Sahara& 0.08! 0.90! 0.12! 0.77! ! 0.05! 0.70! 0.11! 0.81! 314!

Sahel& 0.02! 0.50! 0.20! 0.63! ! 0.07! 0.55! 0.25! 0.54! 944!

Middle&East& 0.03! 0.46! 0.10! 0.65! ! *0.01! 0.55! 0.11! 0.42! 830!



User	
  involvement

Reports are meant first of all to serve users. 

Summaries reports ordered by user areas of interest:  
• Climate forcing 
• Regional air quality 
• Stratospheric composition & UV 
• Extreme events 

Interaction with users 
- Examples: AQMEII group of modellers, UK Met Office 
- Interaction facilitated by interface subproject (INT): 
       MACC-II / GMES-PURE user workshop June 2013 

Scoring approach 
Develop „headline scores” with meaning relevant to user groups



The steps of the proposed user-oriented approach are:  

• Choose a Copernicus-atmosphere application area  

• Identify user knowledge requirements for this application area   

• Identify species involved and available reliable observational data sets   

• Identify the perfect skill / no skill reference  

• Identify relevant accuracy measures  

• Translate the accuracy measures into skill scores:  
a quantity without dimension, between 0 (no skill) and 1 (perfect skill), 
based on the references.   

Work in progress ...

Research:	
  Development	
  of	
  (mulOple)	
  skill	
  scores



Future:	
  MACC-­‐III	
  and	
  CAMS

▪ Continue	
  3-­‐monthly	
  updates	
  of	
  validation	
  reports	
  and	
  E-­‐suite	
  
evaluation	
  reports	
  

▪ Extend	
  sources	
  of	
  validation	
  data,	
  e.g.	
  NORS	
  
▪ Extend	
  number	
  of	
  services	
  with	
  validation	
  report,	
  e.g.	
  BASCOE	
  
▪ Homogeneous	
  presentation	
  of	
  validation	
  results	
  project-­‐wide:	
   
web	
  site,	
  content	
  reports,	
  scores,	
  user	
  feedback	
  

▪ Error	
  characterization	
  
▪ Headline	
  scores,	
  use-­‐motivated	
  skill	
  scores
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Figure%3.6.10:%As%previous%figures%but%for%MACC_fcnrt_MOZ%and%MACC_CIFS_TM5%above%Ny%Alesund.%

%

Figure%3.6.11:%Comparison%of%the%average%O3%mixing%ratios%of%MACC_osuite%(red),%MACC_fcnrt_MOZ%
(orange),%MACC_CIFS_TM5%(blue)%with%the%average%NDACC%MWR%profiles%(black)%observed%at%Ny%
Alesund%(79°N,%12°E,%left)%and%Bern%(47°N,%7°E,%right)%for%the%period%March%20137March%2014.%Left:%O3%
profiles,%right:%profiles%of%the%bias%and%standard%deviation%of%the%differences%centered%on%the%bias.%The%
number%of%available%O3%profiles%and%the%number%of%collocated%model%profiles%are%indicated%in%between%
brackets.%

for!December!to!February!show!a!prominent!underestimation!only!below!40hPa,!whereas!above!in!
the!higher!stratosphere,!ozone!mixing!ratios!are!overestimated,!see!Fig.!3.6.7.!!!

3.6.2 Validation%against%microwave%observations%from%the%NDACC%network%

In!this!section,!we!compare!the!ozone!profiles!of!the!MACC!models!with!microwave!measurements!
at!Ny!Alesund!(79°N,!12°E,!i.e.!Arctic!station)!and!Bern!(47°N,!7°E,!i.e.!northern!midlatitude!station).!
These!ground*based,!remote*sensing!instruments!are!sensitive!to!the!ozone!abundance!in!the!
stratosphere!and!lower!mesosphere,!i.e.!between!~20!km!to!~80!km!altitude.!A!description!of!the!
instruments!and!applied!methodologies!can!be!found!in!the!Annex!2!and!at!
http://nors.aeronomie.be.!

MACC_osuite*

Fig.!3.6.9!and!3.6.11!(right)!show!that!the!vertical!distribution!of!ozone!at!mid*latitudes!(e.g.!Bern)!
agrees!on!average!quite!well!with!the!observed!microwave!observations!(differences!less!than!15%).!
The!MACC_osuite!overestimates!the!stratospheric!ozone!column!at!Bern!by!~5%!in!average,!stable!

(NORS	
  example)



Conclusions

The MACC system shows a clear skill in describing and predicting the 
day-to-day variability of atmospheric composition,  
-> for tropospheric and stratosphere,  
-> aerosol and gases,  
-> related to events  
    (dust outbreaks, fires, pollution, volcanoes, ozone depletion) 

Data requirements for validation: 
   - Real-time availability within a day   
   - Availability within a month for the validation reports  
   - Long-term, high quality, coverage   
     (e.g. NDACC, IAGOS, GAW) 
     To document progress of the MACC system 

Validation reports available on the MACC website:  
     http://copernicus-atmosphere.eu 

http://copernicus-atmosphere.eu


Website: 
http://www.copernicus-­‐atmosphere.eu  
Contact: 
info@copernicus-­‐atmosphere.eu



Global	
  validation:	
  websites



Papers	
  for	
  special	
  issue

Submitted: 
Lefever, et al., Copernicus atmospheric service for stratospheric ozone: 
validation and intercomparison of four near real-time analyses, 2009–2012, 
Atmos. Chem. Phys. Discuss., 2014. 
E. Cuevas, et al., The MACC-II 2007-2008 Reanalysis: Atmospheric Dust 
Evaluation and Characterization over Northern Africa and Middle East, 
submitted to Atmos. Chem. Phys.  
In preparation 
Evaluation of the MACC operational forecast system - potential and challenges 
of global near-real-time modelling with respect to reactive gases in the 
troposphere”. Annette Wagner. 
"Validation of the near-real time MACC global system". Henk Eskes. 
"Evolution of the MACC aerosol model performance". Michael Schulz. 
Evaluation of MACCII global reanalysis surface ozone". Eleni Katragkou. 
"MOZAIC observations and MACC re-analysis in the UTLS". Audrey Gaudel. 
 



Ozone Multi-Sensor Reanalysis (MSR)  
 
Use all available UV-Vis total column 
satellite products (TOMS, SBUV, 
GOME, SCIAMACHY, OMI, GOME-2) 

Calibrated with Brewer-Dobson  

Validation report published in  
January 2013 

When MSR-2 will appear,  
the report will be updated

Validation	
  report	
  for	
  ozone	
  column	
  30jr	
  reanalysis



Role	
  of	
  VAL	
  in	
  the	
  MACC-­‐II	
  production	
  chain

▪ Principle	
  (long-­‐term	
  goal):	
   
all	
  services	
  in	
  the	
  catalogue	
  should	
  be	
  accompanied	
  by	
    
an	
  up-­‐to-­‐date	
  validation	
  report,	
  essential	
  for	
  users



Service	
  Validation	
  Protocol	
  v2	
  	
  (BIRA-­‐IASB)

J.-C. Lambert 

“High-level” validation 
requirements will be adopted 
as much as possible in the 
validation reports of MACC-II



Covering the full 10-year period 

Chapters: 

•Summary for users 

•Overview of model configurations  
and changes 

•Detailed validation results 

•Case studies 

•Validation methodology 

Update frequency:  
- 6 months during production 
- one final update at end of MACC-II 

Version 4 published in July 2014

Validation	
  report	
  global	
  reanalysis,	
  2003-­‐2012
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