Q= 25 6) i Climatology of middle atmosphere to support studies
Eesa of future satellite middle atmospheric missions

Sharing is
ﬂ(IT Irnc Q. Erreral (quentin@aeronomie.be), M. Op de beeck?, J. Flunger?, B. Funke3, A. Hoffmann?, M. Hopfner?, P. Raspollini>, J. Ungermann®and B.-M. Sinnhuber? SCAN ME encouraged

Karlsruhe Institute of Technology

BIRA-IASB

1. Introduction 3. Input datasets and processes used to create CLIMAC 5. Validation against ACE-FTS

This poster presents the CLImatology of the Middle Atmosphere temperature and e . .
POSTENp 05y shib P e TP G G, O 0, o oA P e Fig. 5: Comparison between ERS v8 and ACE-FTS for the mean of 12 parameters.
Composition (CLIMAC) used during the Phase O/A of the Changing Atmosphere Infra-Red [Bonm oS | daniee otk 5o e FieeR e e e e e 20 ey 05 ooy
. . Exitaci specias. ko ¥ _ L . Downicad daly Dessrdoad a5 [1/sposies) 115 ! . T . : :V - . : I:TW
Tomography explorer (CAIRT), proposed to ESA Earth Explorer 11 (EE11). This climatology S T Ok 1565201 Ty | [ N
provides the mean and standard deviation of 37 atmospheric parameters between 0 and i T T =T Eobapate G54 o 23 - ]
200 km in several latitude bands, four seasons and several local times, " A i : R .
background/enhanced volcanic conditions and MIN/MAX of the solar cycle (see 4). Gampun sty e . o - ong o ﬁ-"-i'-ff-“i”ﬂ'-ﬂ- < 5.
. . . . . Inificla e e sl brrs | + EL.::F.I l + | 0.
Since no single atmospheric model or instrument provides all relevant trace gases across L T ‘ B e — 0 .~ S e
. . . . . . —— T | E:m:ﬁ:':iﬁ - E:?r:_m . “‘::::_—.;:r.:-.mm ;:_.;_; 100 150 200 250 300 350 400 450 500 10 10 10 10 10 10
the required vertical domalnf this climatology was created by blending outputs of TR : | e J— v j + N e ooy | 6 Lootv]
different models or observations (see 3). . : el — o N | | ‘ | R
e Hous, Lt Low i ope “'T.:E:':":i“" “LﬂL‘iF:“' st Mo, Lo v = sl .
2 . M Otivatio nS Em.m.?dﬁml | RS, WACCH-ANSP. BF. S g 50 '";L‘ """""""""""""""""""""""""""""
This kind of climatology are necessary to: “Fr — — o TN | ——
* provide initial guesses for the analysis of middle-atmosphere measurements e e 0 ¢ &
. . Almoaphers WASEE- X
* simulate middle-atmosphere measurements * S e COlppby N2 [ppby]
» define requirements for future missions ot et | | \ R T T ' O R
For example, CLIMAC was used to adjust CAIRT measurement objectives (see Fig. 1) and o S | Ui T T E ™
instrumental requirements (see Fig. 2) . ' - F...Lm-...m.,] 2 50
L:::'::E.-: ::::':;n ENS WA LS pra_shkm .;ﬂ:mu:mﬁhurh ﬁn;::;‘::_r&h:rﬁ IE;.-.LT = 30 +--=
e g e e L o ol e — — ol
. S —— 0 -+ T -+ T t t i f 1 f i i
Flg. 1: . 1076 107* 10~ 10° 102 10* 10 0 5 10 15 20
Distributions Of fg s : PAN [ppbv] | 502 [:pptv]
selected trace N il R P < ; ) | | . | I 2\:: FTS
gases targeted b_y — T N i 0_90 - ::t(?tude([)degrezg] S 10;;5H20\1/?41R2020-;g;2 [ppm\ll]o5 4 CLI IVIAC doma i n g 75 1--- “-““""'%" ] ACE'FTSH(min'maX) .
CA/RTfor WACCM-X simulated H20 VMRtS:va] on 2019-02-18 00:00 UTC min:ﬁ:ﬁ:;?a);nz:ﬂxér;fN+30) : -I:I:dia: Id : g : o 'ERS " ('mm’ma?()
midnight UTC _ Vertical 0-200 km :
First four E Seasons Four months (January, April, July and October)
/'Cnos{tL“IcZ;?c;sheous —t | | Latitudes Five latitude bands ([-20°,20°], #[35°,50°], £[70°,90°]) in vO7, vO7b, vO8
horizontal and — | . =SOSETE O ORGSO Local times  9:30 and 21:30in v07, vO7b, vO8
' ' ' ' : i ' ' BB min(MEAN-30);max(MEAN+30) —— Median
PN 1 © " min(MEAN);max(MEAN) —— Threshold . . . °1;
gfg’g’zncf’ slices Volcanism  Yes, for SO,, OCS and H,50,c 6. Versions, code and data availability
WACC(%J-X : Solar cycle  Yes, for CO,, NO, O('D), O, O,, pT Veriioh  Cosisnst
simulation (data: o arameters  BrO, Br , C,H,, C,Hg, CCl,, CF,, CFC11, , CH,, CO,, CO, CIO, . it - - -
/ (d : P t BrO, BrONO,, C,H,, C,H,, CCl,, CF,, CFC11, CFC12, CH,, CO,, CO, CIO v [nrizal verasoms used dunng CATRT Phase OFA
HAO/NCAR). | A T T CIONO,, H,0, H,S0,c, HCFC22, HCN, HCI, HDO, HNO,, HO,NO,, N,O¢, N,0, viiTh A version using the consalidated code presents in this paper without significant change w.rt, W7
Fourth CO/Umn: © WACCM-Xsimu::-abtled NO\I/MR [lppblv] ;)n12;)]l.95:?)22-18 00:00 UTC . ; 2:::&523;3;22:&(245?N+30) : -I\::,ii:r?old N H3I NOZI NOI O(lD)’ OZI 03’ OCSI OI DANI SF6) SOZI Surfa Ce Pressure’ pT .Illm LI!.:inE 'I.b: I:unsl-.llillju.tcd I:l:Ill: and ml:llliJ.lE slm i!lislxs:
profile statistics - o | - - Solving a minar bug in ime selection in WACTM- AMIP and WACCM-X
based on CLIMAC. 2 N T _ - WS- 100 SO2 from WACCM AMIP between 20S-20N Lo - Bug fixed in vertical merging of WACCM-ACOM and WACCM-X for OO, NO&ET
| : | . . . = o - CF rly exi led Lo 2030
with CAIRT e Fig. 3: Time series of SO, and g 08 4 mow properly eximpotale |
threshold e ——————] | 2 2 P 0.6 - Using ACE-FTS v3.3 agaanst vd.1.2 in v07
uncertainty o o 6 B wu at i w0 /I.qwd H.ZSO4 from WA.C CM-AMIP 7 107 04 oy - Utanyg ACTALEE Ciisbne: froihn (LR raniuda, TR/ AN
requirement. = iMEAN SohmIMEAN+ 30— Medan simulation as a function of £ 02 ® - Include BRO and HC1 from BASCOE
pressure and zonaly averaged in o0 - Better vertical decrease of HaS0c above the highest ohserve aliitude
20°S-20°N. In CLIMAC . H2504M_C from WACCM AMIP between 205-20N - [n additiom bo w0E, v9:
: . .y ’ . _ 2 0 ; : EEe =] ; WP 95"
o[ %%nzsfgf/c\%gevf background/enhanced volcanic & 105 | :,’ﬂ.“.ﬂ'i"iﬂ“;ﬂ“;:ﬁ:ﬁ‘ﬁﬂ"jﬂ:]"ﬁl;’; E;E':'W] ﬂrllm W)
5T = iculati limb conditions are identified at v 0.6 9
EA calculations of lim low/hich val ; , 7 04 Z o |
£5 o Q) spectral radiances ow/high values of these species. g 02 Q CLIMAC vO07 (initialy named Extended Reference Scenario — ERS) can be download here:
. at 100 km (row 1), W @ S g g M0 T doi.org/10.5281/zen0d0.10022129
;53103 50 km —c —aw  —s —w | 50 km (row 2) and . Other versions will be made publicly available.
571 T | 10 km (rows 3 and Code will be made publicly available.
§§ 101 oo h { Hll r | | H | | | i | |' 4) tangentpOInt 110 - . . |
»—100 R ] ISR ki it | il UL ptitudles, for . Fig. 4: Vertical merging of WACCM-
E 10 km — C02 — CH4 —— HCFC-22 —— NO HNO3 IndIVIdua/ trace ACOM Gnd WACCM'XfOr COZ, NO ) cpe e
o | J m opy20 — Mo . — ggﬁ —— No2  — 205 ases and a CLIMAC 90 - J T at North Pole duri Author’s Affiliations
%;10 (1) ﬂw ““ \ W‘W & . € an a or Ol€ urmg 'Royal Belgian Institute for Space Aeronomy (BIRA-IASB), Brussels, Belgium
'I% 10! | ] A u O LA - TN 1 el 1 da)/f’me atmosphere % 80 - january at SOLMAX. Vertical ’European Space Research and Technology Centre, European Space Agency (ESA/ESTEC), Noordwijk, The Netherlands
0 800 1000 100 e 1600 1800 2000 2200 (45 N/ Ap”/) - 70 trans,tlon from WACCM_ACOM and 3Instituto de Astrofisica de Andalucia (CSIC), Granada, Spain
£ —— CIOND2 H2SO4liq  —— C2H6 Radiometric WACCM-X is d bet 90 d 4Karlsruhe Institute of Technology, Institute of Meteorology and Climate Research (IMKASF), Karlsruhe, Germany
g o hon — s sensitivity 60 - A IS aone petween an ’Instituto di Fisica Applicata “N. Carrara” (IFAC) del Consiglio Nazionale delle Ricerche (CNR), Firenze, Italy
Sk -:;;;M “mm ........... _::2 ............. e o requirements are I — 110 km fOI’ COZ and T, between 50 °Institute of Climate and Energy Systems: Stratosphere (ICE-4), Forschungszentrum lJilich, Julich, German
E l W ” ::::32::::::::' \ff\\:::::::::'~':::::::::::::::::::::::::::::::::13::: | —— UA SOLMAX | |
H%M“M " e H & - y also shown. . | = esessounnx | | e and 70 km f or NO.
Hevenumberfam ™) 0  2e4 de4 1010 10® 106 180 200 220 240 260 Poster presented at EGU 2026 with ID EGU26-19902.

CO2 mean [mol mol-1] NO mean [mol/mol] T mean [K]

This poster can be download here: strato.aeronomie.be -> Presentations



http://strato.aeronomie.be/
mailto:quentin.errera@aeronomie.be
http://doi.org/10.5281/zenodo.10022129

	Slide 1

