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Introduction

The overall aim of the study Is to provide input on the following

questionS' Tab. 1: y2 as computed for the respective trace gas in GOME-2
. . level 2 products. - -
+ What is the effect of GOME-2 degradation on the accuracy p ;”u:fa\ge; 2 figtua-SThLi ed'ﬁggee”rf
(2bsolute values) of evel 2 products? osen. Gron ocaan Parte,  orbi oun-synchronous
+ What is the effect of GOME-2 degradation on the precision = 25°5-15°S,  150°W-110°W), 820 km

desert (Sahara, 20°N-30°N,
0°E-30°E), and ice & show
(Greenland, 70°N-75°N, 50°W-  viewing geometry nadir
30°W and Antarctica, 70°S-

(scatter) of level 2 products? BrO, NO,, and HCHO  y2 = 1 Z(Xi — u)?
* |Is the degradation dominated by throughput loss or are there n—1:

also systematic spectral structures linked to instrument

changes or degradation related calibration deficiencies? O, 2 = lZ(Xi — )2 75°S, 130°E-150°E). Boxes

» Are there possibilities to correct for degradation effects on ni ?g’iebreri Zorzr?('j' Aalf‘ni Zorr?)'”fﬁ;evsé pixel size 80 x 40 km?
GOME-2 level 2 products? been discarded due to high

) . _ . , cov(p 1 Di) X, — 1) 5 5 : _ ‘ g
What happened with GOME-2 level 2 products during the H,O Y = Z( — i) Antarctiea alrjfju:\zlttlspasl’). (anthropogenic 41 o on Jan 2007 - today

throughput test (Sep 2009), and what can we learn from these
results?

400 500 600 HCHO

Formaldehyde (HCHO) Vertical Column Bromine Monoxide (BrO) Vertical Column Nitrogen Dioxide (NO2) Vertical Column Ozone (03) Water Vapour

?:2 :g E 6x10" e 'gsxlo" E::g "gs
gfg :2 4 10% T P g — Ezno" 8 260 §2
éxz ;o : S o : o 3
3 £ 1.0x10' e Ve ‘;‘15 :g:
Fig. 2: Fit windows for the retrieval of trace gases from GOME-2 measurements. gxgE i oﬁm{ 3 E j E j E , 3
@ 0.0004 s & 0.0003 PR . el % ”'\. . » ol nglo !‘5_:;0010 o ) ) 1:-_‘ ':?‘ ._
GOME-2 vs. SCIAMACHY Foow v GG 0T —— (GO 20200 Tome ] T v S g —— o2 2000 ] T om0 e T ;33 o GUSY R —— 2o ool Famg) | SR —— ot -0 o]
. R o | - 1.5x10°2 Z 15x10%F [ =X ek RO ' ' & ", g N . /NS o= A a0, =" . Bl 9, =" el g,
%‘2"'0' ~~ S 2 Z N . o, \ . : 9 ___ 2 z 20 ' AN "v‘:\-- "' o — 6x10°2 £ 20x10% 4 \\(]b\e 6x102 %‘29 10’ 4 V O\\(]b\e o102
- - - - § T e L, A LD e, | U000 1oxIONE- [ eI O T G NN i e oo b LT S I E T o EA i N g e MONGE T I, e s OO R i 29 § §1.5 x10' . QJ[ on ava § §1.5 x10" ; QJ[ on G 8
In order to assess the magnitude of degradation In vertical E = 32 E S 3 :E e 1::; E no [inform wel 10 no finform e
- - ¢ 2007 2008 2009 2010 o 3 4 2007 2008 2009 2010 : - 2007 0 3 ~‘§5° “El 2007 2008 2009 2010 0o § 1 '°o 2007 2008 2009 2010 :
columns, RMS, and XZ we compare GOME-2 time series from £ (03 (oo o) o) ! E (00 (00 (o0 (o) § ? (002 (oo (a0 (o) P (003 (oo () (a0 P (003 (oo () (0o §
] ] ] ] Legend:Sahara,Pacific Legend:Sahara,Pacific Legend:Sahara,Pacific Legend:Sahara,Pacific Legend:Sahara,Pacific
2007-2010 Wlth the respeCtlve tlme Serles from SCIAMACHY‘ In e Formoldehyd:e (HCHO) Vertical Colurr:m e Bromine Monoxide (Br0) Vertical Column, Descending Mode _ . Nitrogen Dioxide (NO2) Vertical Column, Descending Mode o | Total Ozone, Descending Mode ” Total Column Water Vapour, Descending Mode
addition, SCIAMACHY time series from 2003-2006 were used to § sonon R Y= VY 2, T it 1 T S o | N ““o@§ yo
] : 2.0%10'® \ § a0 < E ; 6x10 \ ‘K- il N~ 3 300E- | . = _\.\}‘-r"' //.,.,,. /M/\M /‘) % 0.6 £ 8,
assess the degradation within the first four years of operation. ot |1 E L N g T g B ;o @ b Nand A
. . 5.0 100 > 3 = > - ' ' ' 4 " i ™ o | N o 26 S iy
Results can be seen In Figs. 3-7 for HCHO, BrO, NO,, O, and o £ e |
- - - <.f§l§w 1o iy - 3 i 3 o B 4R
H,O, respectively. Due to differences in the level 2 output for O, E j :gg;gEJ ,,,,,,, i \J , Vj el \ // /\ o A - .
. . . ., ;50 10" _,“ - soxi0”E-| e N Es.oxlo“ /d‘, ) ;‘:‘:& 75'."‘:‘3 'l : 20 -~ ' e %) " ‘ 7 , : ’ 30.1 , | :
and H,O fit window intensities as shown for HCHO, BrO, and NO, £, O [t e £ Al - ' bl R -
. . . 0.0007 0.0006 1 ; ::::g: ‘ } 2.0x10° _‘ : ‘ : 0.0014 %
could not be retrieved. All time series are based upon monthly ﬁom 23;2’ | . J \ oo | NUR | \ ot g ke s -
0.0004 i ' 3 3 : - : % X, : % 1.0x10° ' £ | 4 ¢ A 0.0008 o N AN
means of all values for the given box of geolocations. Results for it : \Pre A o A ;- i1 I 1 /A S s W S AN A I W PN Al T S S M o]
the Sahara and the Pacific boxes are shown In the upper panels gwo" %8!&%&85@88%:%8?8;'5°ME'2?°°7'2°‘° sonc § E;g L UL Somacm) 2007200 | | ;g;3 g;::g: i és:zmsm 20073010 | 2 20072010 ;: :g:% g;'g;;g:: I SCawaGm) 20072010 °°ME‘\2 2072010, 3s0n03 g;;g ;g’ T 28!2328% 2007-2010 °°ME‘\2 20072010, s0nc§
and for the Greenland and Antarctica boxes in the lower panels, Y \ f\ AN vt o \ \ L AN AN E v YA ;’”\ A ~ A ot T e ~ol information ovaloble  |Twes o olinformation ovaifoble £
. £ 1x10” “é g e L NEy 1.0x10* € -EIO 10 ' 3 %o 27 | Shox 10‘ imoﬂ % g 3 110 £ 1.0010 1.0x10* € ﬁw 1o 1.0x10* €
respectively. T P! ¥ gl (Y g T o o 5 F s | ¥ e N oo [t e N AT XA [X w/ Y 2 T A D T I T D B I
Legen(dzs)Antorctico,' (_ ,) o ! » Legend: Greenland, Antarctica 8 Legend: Gre Antarctica 9 Legend: Greenland, Antarctica . Legend: Greenland, Antarctica .
Selected references Fig. 3 (above): Time series (2007-2010) of Fig. 4 (above): Same as Fig. 3, Fig. 5 (above): Same as Fig. 3, Fig. 6 (above): Same as Fig. 3, Fig. 7 (above): Same as Fig. 3,
_ _ _ | _ monthly means of GOME-2 HCHO vertical but for BrO. but for NO... but for O,. but for H,O.
Begoin, M., Richter, A., Kaleschke, L., Tlan—l_<unze, X.,_Stohl, A., Burrows, JP SaFelllte observations columns over Sahara (red), Pacific (dark
of long range transport of a large BrO cloud in the Arctic, accepted for publication in ACPD, 2009 ol G land d A . 0 somo YRR T Y s0 om0t Fig. 8 Intensity dependent PRI i T Su mmeair
Noél, S., S. Mieruch, H. Bovensmann and J. P. Burrows, Preliminary results of GOME-2 water I'uﬁ)’bl reen Ian égreen), an ”t?‘rc“fca PP R mboue-z T ‘g;t;m};o """ - I?f .I ” ?/ ZI?C BrO e mBoNE T Greenidnd ] y
i i ications i i _ . -  SHAMAE oeftic 1 retrieval residuals or Br i Sohoro ] - : :
va_tpour retrievals qnd first a_ppllcatlons In polar regions, Atmos. Chem_. Phys., 8, 1519_1529, 2008 ( Ight ZUG) A_SO S .OWI'] are _tlme SEres 10r I ok f 1 X _ e Pacific INn general, the Slgns of degradathn are less obvious for Strong
Richter, A., Begoin, M., Hilboll, A., Burrows, J. P., Improvements in GOME-2 retrievals of NO2, RMS, ¢4, and intensity. RMS is calculatedas "~ = 1 (lefty and NO, (right). ***} . O’L - H . i th <ib| | he inf d. lik ith h
Proceedings of the 2nd EPS/Metop RAO Workshop, Barcelona, 2009 the standard deviation of all data within the . O | Abnormally increased y2 from - B W\ | absorbers In the visible close to the Inirared, like H,O. Althoug
: : : : 0.0006| = . 1.5x107*|- _ . . . - .
Vrﬁkousss, l\/l.l, W|tt2cock, FH’ Richter, A., Burrows, J. P., GOME-IZ Islolservc';\tlons I;)f oxxggenatgd VOCs: given box of geolocation (precision). y%?g [ =~ 6( |  GOME-2 BrO over g . T P 1 fit residuals (XZ) strongly increase for O,, vertical columns are
What can we learn from the ratio CHOCHO to HCHO on a global scale, to be submitted to GRL, 5 . : - 5 L e “x s : . . :
2009 J resembles the accuracy of measurements. oooosf "+ . , { Greenland In 2010 can be  ioxio-f % PR T 1 not effected. Unlike for BrO and HCHO, where fit residuals
Weber, M., L.N. Lamsal, and J.P. Burrows, Improved SCIAMACHY WFDOAS total ozone retrieval: ~ AS Can be seen, the intensity decreases | ‘%3 =~ . | seen as also visible m Fig. 4. N T { highly increase and an effect in the vertical columns is visible.
Steps towards homogenising long-term total ozone datasets from GOME, SCIAMACHY, and over the years which Is due to the loss of - T ; SCIAMACHY NO, x* have a ; e g : __
GOMEZ2, Proc. 'Envisat Symposium 2007', Montreux, Switzerland, 23-27 April 2007, ESA SP-636, throughput. SCIAMACHY data is plotted In .t . sy B systematic disagreement to R D e iy kL ] |Acknowledgements: We thank Eumetsat for providing funds and the SCIAMACHY
July 2007 dashed (2007-2010) and dotted lines (2003-  ° s ey vy " the 1/(INT)? dependency. S o Pt e 110 |SCIORCE team AL IUP Bremen for providing SCIAMALHY data sets for comparisons with

2006).

Dikty_EGU2011_GOME-2.ppt presented at the EGU General Assembly, Vienna, Austria, April 3-8, 2011



