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Outline

* Tropospheric products (overview)

* LIMONADE (LIMb Ozone NADir mEthod) for

retrieval of tropospheric column.

“* Comparison of V1 & V2

* Improvements



Limb Nadir Matching
Method

LIMONADE

Nadir
30 km x 60 km, UV (326-334 nm),
WE-DOAS
Limb
240 km x 400 km, UV-Vis (214-314
nm, 392-605, 598-790), Triplet
ECMWF
Tropopause Height
Thermal+Dynamical




Schematic of LIMb Ozone NADir matching of troposphEric columns
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Determination of
tropopause height

Integration from tropo-
pause to top of profile ®

Stratospheric vertical column

Tropospheric column = Total Column — Stratospheric column

Tropospheric column

Felix Ebojie



Determination of stratospheric column

Ozone (Z_i) % =80 N o + N Z
Ozone (Z_i-1) £ C = ( ( = 1) ( )(Z o5 Zl 1)




Total ozone column retrieval

Observation with model as 1st guess by applying the Taylor
method. Unknown fitting parameters derived by minimization

Ry = Rood + TOZ (TOZ 4y — TOZ i) + T (T4t — Tetim )+ . +Polynomial
:
S Weighting Weighting
s function for temperature
= total ozone

7 = Coldewey-Egbers et al,
R r — ln[— ] normalized
F nadir radiance 200 5




Determination of Total column for cloudy

Scernes.

Cloud fractuon

he = Cf' CTH + (1 — Cf) : hsurf
TOZ =T04 retrieved T GhOStcol‘umn

h_eff: Effective height
h_surf: Surface height
cf: Cloud fraction (0.3 used here)
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WMO & PV

Determination of

Tropopause height
(TPH)

» Combination of thermal (WMO criterion) and dynamical
(PV) TPH

= WMO criterion: Lapse rate < -2 K/km
+ PV at1.5PVU

« Tropics: Thermal TPH (0°-20°)
+ High latitudes: Dynamic TPH (>30°)

« Extratropic: Thermal+Dynamic (20°-30°)

Thermal lapse
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Potential
Vorticity
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Absolute vorticity normal to isentropic surface

Potential temperature

PVe

High latitude

Thermal lapse rate —> infinity

at poles

Potential Vorticity —> zero

at equator

Equator High latitude




LIMONADE V1 & V2

- Old method | New method
V2

Cloud free 2 Cloud free

Data base: SCODA* Data base: SCODA*

Cloud top height (CTH) + 3.3 km. " Exact cloud top height CTH.

Time and location : Time and location

Closest time and location 3 Interpolated time, closest location
TPL f R

Minimum TPH out of 4 corner pixels i Mean TPH out of 4 corner pixels

Ebojie et al. Jia et al.
2013 2015

SCODA: Sciamachy Cloud Detection Algorithm, Eichmann et al. 2011




Schematic for determination of cloud freeness
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Ebojie 2013 Jia 2015

Tropospheric Column




Schematic for determination of TPH

; Time selection V 2

Interpolated TPH to exact time (]

Closest TPH info selected

SCIA time 10:25 SCIA time 10:25
TPHOO | |TPH 06 TPH 12 TPH 18 TPH 00 el TPH 12 TPH 18 TPH 00
TPH: 12.9 km TPH selection TPH: 12.9 km
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Two different methods

Comparison...

*

Difference in TPH distribution
Higher TP with new method
dTPH= (0.84+0.5) km

+ 50% more data available
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Histogram of Tropopause Height, Year: 2008
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Latitude

SCIAMACHY LNM Tropospheric O3 2004-10

Comparison V1 & V2
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Values in the northern high
latitudes are highly improved.
50% more data

Biomass burning pattern is
properly observed (low ozone
values)

Global annual mean difference
toward sonde is < 10 DU

Jia 2015




Nadir view

LIMONADE flavours

Limb view

ESA

Limb/Nadir | SCIAMACHY. SCIAMACEHY MIPAS IMK
combinations [UP V2.9 [UP V2.9 SCIAB\//[?CHY IAA V220R
SCIAMACHY
IUP WEDOAS | CHY CHY V1 CHY CHY V2 MICHY V1
V6
ESA
SCIAMACHY S L
(tbd)
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LIMONADE_CHYCHY V1
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Full reprocessing within 3 weeks (24
(LIMONADE sciamaCHYsciamaCHY)
Full time series 2002-2012 available

Algorithm speed boost up
weeks prior) 8 x faster

Reprocessed V1 & V2

LIMONADE
Algorithm
developments...



LIMONADE_CHYCHY VI
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Example: Timeseries 30°N-40°N

+ MIPAS (2005-2012)
+ (LIMONADE_MlIpas_sciamaCHY)

Data set available for the end user:
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Tropospheric Ozone (DU)

LIMONADE_CHYCHY V2
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Summary

» Scientific product from IUP based on Level 1V 7.02 and Level 2 V 2.9 IUP

+ (LIMONADE CHYCHY V1 & V2)

» Improvements of V2 in data quality (mean TPH) quantity (exact CTH).

+ Improvements in speed and consistency of output format (ASCII & NetCDF)

+ User data base within the O3 CCI

+ Processing of MIPAS and SCIAMACHY combination completed (MICHY V1)

+ (LIMONADE_MICHY V1)

Next step: Application of the improved algorithm on ESA SCIAMACHY Level 2 V 6.x
(LIMONADE_CHECHE)

» Investigate possible operational implementation



