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IFS-COMPO Cycles; Changes in operational system

Q2-2026 Q2-2027, tbc
T > >
CY50R1:

- Online BVOC emissions

- Weekly cycle in emissions

- Use of CAMS-GLOB-ANT MOSAIC emissions
- Update het. chem in troposphere

- Sedimentation velocity from Stokes formula
- Updated SOA/Am/Nitrate growth factors
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IFS-COMPO Cycles; Changes in operational system

Q2-2027, the 2028
D> > CY51R1 >> CY52R1
CY51R1

- HDD modulation of residential sector emissions

- 6 bin dust scheme

- New dust scheme from CAMAERA

- Updated dry deposition

- Updated aerosol optics (desert dust, black carbon)
- Updated VOC chemistry

- Update to E4C input

- Improved photolysis in stratosphere

- coupling of aerosol SAD in strato het. chem

(note: activation by Q2-2027 means that
development needs to be ready by Q2 2026,
i.e. now) 4
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IFS-COMPO Cycles; Future directions in modeling

2028

> CY51R1 >> CY52R1 >

CY52r1 & beyond: ongoing research activities

- Halogen chemistry in troposphere; unified chemistry mechanism
- Online DMS / soil NOx emissions

- (optional) Fungal spores and pollen

- Updated SOA scheme

- Fine/coarse bin for sulphate/OM/BC/SOA

- Development of modal aerosol scheme (HAMM7)
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IFS-COMPO - issues with dust bins definition
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« Dust bins are defined in IFS-COMPO
as [0.03-0.5],[0.5-0.9], 0.9 - 20]
micron radius since the 2000s

=
-—
|

« Back then, the size distribution of
dust was assumed to be evenly
distributed between these bins

Norm. volume size distr. (d V_/d In D )

0.01 =
« Brittle Fragmentation Theory (Kok et
al 2011, 2017, Meng et al 2022) i
updated the assumed size 1E-3
distribution of dust at emissions => :
much coarser than before! 92 T % T T T '1'0 96

Dust aerosol diameter, D, (um)

« Since cycle 46R1 (2019), BFT is , S ,
used for the size distribution of dust From Kok11: the normalized volume size distribution of emitted dust

emissions in IFS-COMPO aerosols used in 4 GCM studies [magenta line and circles, and blue, green,
and red lines]. The thick black line denotes the theoretical PSD of Eq. 6, and
symbols and error bars denote measurements
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IFS-COMPO - issues with dust bins definition

* Dust bins are defined in IFS-COMPO
as [0.03-0.5],[0.5-0.9], 0.9 -20]
micron radius since the 2000s - As a result, strong unbalance in the
distribution of dust emissions and

. Back then, the size distribution of mass between the three size bins since

dust was assumed to be evenly cycle 46R1!
distributed between these bins
* Brittle Fragmentation Theory (KOK et Distribution of emissions into dust bins Distribution of mass into dust bins

al 2011, 2017, Meng et al 2022)
updated the assumed size
distribution of dust at emissions =>
much coarser than before! 80%

60%

100% 100%
80%
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40% 40%

« Since cycle 46R1 (2019), BFT is
used for the size distribution of dust
emissions in IFS-COMPO o . o -
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“dust package” proposed for 51R1 - what is it?
o EAy 4 | e
. . 60°N égégi: ﬁk«f i 1/\J§%; Esféijf:” i;fif\:&\ /A_\:fjl_,ii
New dust emission scheme from CAMAERA, . Y Ty
adapted from SILAM dust emission scheme: o £ @%& E ?W ”1
- Threshold velocity for dust emissions from Ry L
remote sensing (Pu et al 2020) s \f;ﬁy @’;& ¢ o i\) .
 Use of a specific surface roughness input from s & i
remote sensing " ”
» Further tuned/optimized for high latitude dust aors =
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Threshold velocity from Pu et al (2020), gap-filled with 5 m/s ¥alue
January (top) and May (bottom).
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“dust package” proposed for 51R1 - what is it?

Distribution of emissions into dust bins

* 6 bins for dust scheme : size bins defined as (in

radius, micron) : 100%
- 0.03-0.5 80%
0.5-0.9 ”
09-25
25-5

0%

5 1 O new 3 bins new 6 bins

binl ®bin2 mbin3 bin4 ®Wbin5 Hbin6
10 - 20

* Allows for a better representation of desert dust
size distribution and processes that depend on
it (sedimentation in particular)

Distribution of mass into dust bins

new 3 bins new 6 bins

100%

80%

» Could make it easier for regional models to 0%
map the simulated desert dust mass into their a0%
own bins/modes 20%

0%

binl Wbin2 ™ bin3 bin4 ®Wbin5 Hbin6
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“dust package” proposed for 51R1 - what is it?

* Pleim et al (2022) dry deposition, following CAMAERA dry deposition intercomparison

Comparison between observations and model results.

Comparison between observations and model results.
LUC 13: water

LUC 1: evergreen needle-leaf

] GEM-AQ ' Grosch and Schmitt (1988) ‘ Gronholm et al. (2007) = GEM-AQ = IF5 Z01 . Sler\;enng (ll%l)
LOTOS-EUROS Lorenz and Murphy (1989) Gronholm et al. (2009) 3 LOTOS-EUROS == |FS_ZH14 W caffrey et al. (1998)
103 | — MINNI Waraghai and Gravenhorst (1989) Vong et al. (2010) 10 s MINNI == Irs_p2z ‘ Zufall et al. (1998)
é — S|LAM Beswick et al. (1991) case 1 Mammarella et al. (2011) = SILAM ‘ Moller and Schumann (1970) Zhang et al. (2014)
| w— MATCH ‘ Beswick et al. (1991) case 2 Gordon et al. (2011) = MATCH
4 = Fs_zo1 @ Gallagher et al. (1997) Lavi et al. (2013)
1 02 4= IFS_ZH14 Wyers and Duyzer (1997) Zhang et al. (2014) 1 02
q == FS_P22 Buzorius et al. (2000) . sun et al. (2014)
] ‘ Hofken and Gravenhorst (1982) z Ould-Dada (2002) ' Pryor et al. (2007)
: Hicks et al. (1982) Gaman et al. (2004) . Deventer et al. (2015)
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Testing of proposed IFS-COMPO 51R1 contribs

» Forecast only (without data assimilation of aerosols/chemistry) for 2017, 2019, 2023, 2025

« With data assimilation of aerosols/chemistry (much slower!) for June/July 2025, intended up to
January 2026

 Tests all use 6 desert dust bins, with the new dust emission scheme (DUST experiment), and
also the new dry deposition scheme on top (DUST_DDEP)

11



Model (CYS50R1) vs L1.5 Aeronet Any AE @ 1020nm

2 PROGRAMME OF . /AN Atmosphere T . 2 Jun 2025 - 1 Jan 2026. 64 sites in Africa.
S THE EUROPEAN UNION CO\pEernICLEJ§ @ e | 554 EC MWF Daily means using 00Z, T+3 to 24. Ver0OD 12.17.5.
2 T T T
Number of pairs: 7946
OB mean: 0.1237
FC mean: 0.1526
Carrelation: 0.7481
Impact of 51R1(fc only) changes on -
: : : g 1r ]
* Over Africa, nice improvement by DUST DDEP (desert
dust and dry deposition changes)
05~ n
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RMS error. Model against L1.5 Aeronet AOT at 1020nm. oB
64 sites in Africa. 2 Jun 2025 - 1 Jan 2026. 00Z, T+3 to 24. Ver0D 12.17.5. Model (DUST DDEP) vs L1.5 Aeronet Any AE @ 1020nm
—— CY50Rl —— E4C_INPUT —— VOC_UPD —— DUST_DDEP 2 Jun 2025 - 1 Jan 2026. 64 sites in Africa.
0.5 Daily means using 00Z, T+3 to 24. VerOD 12.17.5.
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Impact of 5S1R1(DA) changes .

« Large improvement over Africa (both 500 and

0.25 1

1020nm) in terms of bias, error and correlation
with DUST and DUST DDEP

8 10 12 14 16 18 20 22 24 26 28 30 2 4 6 B8 10 12 14 16

FC

2 4 6
Jun Jul
Model (CYS0R1) vs L1.5 Aeronet Any AE @ 1020nm Model (DUST) vs L1.5 Aeronet Any AE @ 1020nm Model (DUST_DDEP) vs L1.5 Aeronet Any AE @ 1020nm
2 Jun - 12 Jul 2025. 58 sites in Africa. 2 Jun - 12 Jul 2025. 58 sites in Africa. ~ 2Jun - 12 Jul 2025. 58 sites in Africa.
Daily means using 00Z, T+6 to 24. VerOD 12.17.5. Daily means using 00Z, T+6 to 24. Ver0OD 12.17.5. Daily means using 00Z, T+6 to 24. Ver0OD 12.17.5.
2 T T T 45 F T T T T --”-é E T T T T T T T T T -1;--%
Number of pairs: 1612 = Number of pairs; 1612 = 10 = Number of pairs: 1612 3
OB mean: 0.1359 40 3L OB mean:0.1359 7] 9 3| OB mean:0.1359 7]
FC mean: 0.1516 . FC mean: 0.1218 . - FC mean: 0.1248 .
Correlation: 0.8277 35 Correlation; 0.8945 8 . Correlation: 0.8979
15F . 1E 3 = 3
30 C 7 7 - - ]
- »8 - - .|'_ -
03 T 3 . 6 03F s -
“ i i ’ I ottt i
1+ - 20 £ o1 o “!-;.".:Er.' 3 5 § 01g - ;1_ ! E
: 3 - E T gl E
= 1L ! ] 4 C T o 1
15 003 . 0.03 T T
B i 3 B . |
10
osh ) o01f 3 2 0.01¢ 3
5 - ] - .
0.003 . 1 0.003 .
: 1 B . 0 - -
3 0.001 " u .
ol . | . ' - ' 00011 o v wwvunl vl 13
0.001 0.010 0.100 1.000 0.001 0.010 0.100 1.000
0.0 0.5 1.0 15 oB

OB



PROGRAMME OF B .
THE EUROPEAN UNION OPEIMICUS
Europe’s eyes on Earth

atmosphere.copernicus.eu

- S ECMWF

Impact of 51R1(fc only) changes on PM10

« Simulated PM10 difference in July
2019 as compared to CY50R1

* With the new desert dust emission
scheme, enhanced emissions over
some polar regions

CY50R1- DUST CY50R1- DUST-DDEP

201907 pm10 it56 - it41l 201907 pm10 ivrx - it41

S

.......

......

-20 -16 -12 -8

microg/m3 microg/m3
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Impact of 51R1(fc only) changes on PM10

« Simulated PM10 in July 2019 as compared to CY50R1
« Some local dust emission sources over Iceland

70°N

T0°N

%'y
D Sél'—DDEP ﬁ

20°W 20°W h 40°W 20°W 40°W 20°W
0 20 25 0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
migrog/m3 migrog/m3

migrog/m3



PM10 (ug/m3) Mean FC Value. Model (iu9a) versus AirBase.
1 Jan - 30 Dec 2017. Daily means using 00Z, T+3 to 24. VerOD 12.17.5.
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PM10 evaluation versus obs

« Some dust episodes are simulated
» Very partial evaluation

PM10 (ug/m3) Mean. Model versus AirBase.
12 sites in Iceland. 1 Jan - 30 Dec 2017. 00Z, T+3 to 24. Ver0D 12.17.5.
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PM10 evaluation versus obs from HILDA network

bl HiLDA measurement locations

« PM observations over several high latitude stations § T mopve e ith G y Mop, rste e .
* Provided by K. Kandler — Thanks!
« Focus on Myrar station in S. Iceland

& Myrar

Myrar

https://gomera.geo.1u-
darmstadt.de/live/hilda/MYR/

E & o Rey Tl e
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¥ i g 3
h : .d.:r__‘?_”prway |
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Myrar

Focus on Myrar station in S. Iceland — Summer 2020
Desert dust episodes are simulated with the new dust emission
scheme

« Way too many false alarms!

PM10 observed and simulated at MYR
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Conclusions

* Following work in the CAMAERA project, a simple
representation of high latitude dust is to be introduced
in cycle 51R1 of IFS-COMPQO

» Discrepancy between the model resolution (40km)
and the typical scale of high latitude dust emitting
regions

- Evaluation is very sketchy
» Feedback welcome!

19
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