TM5 In GEMS / MACC:

Inline chemistry In IFS

Vincent Huijnen

TM5 meeting December 2009



o I S S e e e N (N R O
- W I .....ll
=N VI .

- e Fo - i h
e e 7
- g T_‘i_.-. _:I:-r =i
S i i B ot o
o il e i
T aetas YY ‘& 2 ' b
| - * 4 o i ¥ ‘
| B ey e — e

1. Forecast experiments of the
2008 ozone hole

(macc:

2. Implementation of TM5
chemistry modules in IFS
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The 2008 ozone hole
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Ozone profile

Average of all 10 profiles of GO3
mPa) over Neumayer
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e The C-IFS-system
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MacCC

Chemistry-related modules in IFS

TM5 module: IFS. IES:
Chemistry / Photolysis Surface fluxes > cpnveption/
(Stratospheric) BC diffusion

TM5 /
deposition TM5 emissions Wet deposition
velocities scheme
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Trace gases from TMb5-gas phase

e modified CBMA4:

O3, NOx, HNO3, PAN, CO, CH4, CH20, H202, CH302H, PAR,
ETH, OLE, ALD2, MGLY, ROOH, ORGNTR, ISOP, OH, HOZ2,
CH302, NO, NO2, NO3, HNO4, N205, C203, ROR, RXPAR,

X02, XO2N

e aerosols / precursors:

NH2, NH3, NH4, SO2, SO4, DMS, MSA, (H20PART )

e 2 radioactive tracers:

Rn222, Pb210
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Current status:

TM5 photolysis/chemistry implemented

Cariolle mplemented based on IFS
scheme

Emissions / TM5 dry deposition fields
provided and implemented

Wet deposition implemented based on IFS
routine for aerosol scavenging

First output generated and verified
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C - IFS experiments
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First results: Rn222 @ surface

C-IFS (T159) TM5-Offline (glb3x2

Rn] bOv4 surface 2004 June 30, 12h [1e-21] Rnl surface 2004 june 30, 12h
N T e e e
0 9 30 90 150

TM5 meeting December 2009
o000



Rn222 @ 500 hPa

C-IFS (T159) TM5-Offline (glb3x2)
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Rn222 time series

Hohenpeissenberg, June 2004

~ De Bilt, June 2004
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Area-averaged profiles

[Rn], 2004 june 15, 12h UTC

15 June 2004

[Rn], 2004 june 15, 24h UTC
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First results: CO after 30 days run

C-IFS (T159) TM5-Offline (glb3x2)
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Pressure [hPa]

Profiles after 29 days

[OH], 2004 june 29, 12h UTC

[O3], 2004 june 29, 12h UTC
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Pressure [hPa]

Profiles after 29 days

[PAN], 2004 june 29, 12h UTC

[NO2], 2004 june 29, 12h UTC
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To be done:

est version with transported NOx
Implement NOx from lightning

Verify wet deposition scheme

Update emissions and deposition velocities
Validate system
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Stratospheric ozone
M5: Fortuin & Kelder

e C-IFS: Cariolle & Teysedre
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Wet deposition

e C-IFS: Simple scheme using available rain
water for uptake
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