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The NASA MEaSUREs GOZCARDS project: progress and plans
- GOZCARDS: Global OZone Chemistry And Related trace gas

Data records for the Stratosphere

- MEaSUREs: Making Earth Science data records for

Use in Research Environments

- NASA HQ officials: Martha Maiden, Ken Jucks

A

GOZCARDS focus: long-term satellite stratospheric data record (1979 to present)
> to compile and characterize the changing stratospheric state (binned time series)
> to merge datasets from different instruments

A ESDRs (Earth System Data Records - or Earth Science Data Records)

Philosophy/Goals: (behind MEaSURES - this is one of several such projects)
> Use well-validated datasets
> Not a nNresearch projecto (different NA

> Community feedback isimportant A needs public avail abi |l |

> Similar/ parall el efforts for ACII mate

Notes:

> |n realityeée some issues/ subtleties ar.
-Some Nndata researcho needed to Aopti mi z
- We keep learning A moreclean-up, vali dation (+ outoput

> Further improvement / iteration of ESDRs (e.g., via community feedback) may occur
- also, how to deal with ending data versions (and new versions)
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Long-term data records: MEaSUREs GOZCARDS products (& investigators)

Stratospheric Products

Planned Satellite Datasets / Main investigators

O3 (zonal mean time series)

SAGE I, SAGE Il, SAGE Ill, HALOE, UARS MLS,
ACE-FTS, Aura MLS (+ POAM as a check) [RW, JA, LF]

HCI (zonal mean series)

HALOE,ACE-FTS, Aura MLS [LF, RF,JA]

CIO (zonal mean series)

UARS & Aura MLS [MSa, LF, RF]

ClOy (emphasize polar regions)

UARS MLS, Aura MLS [RS/TC + LF, MSa, RF]

HNO;3 (zonal mean series)

UARS MLS,ACE-FTS,Aura MLS (Odin/SMR as check)
[LF/MSa, Fiorucci/Muscari]

H>O (zonal mean series)

SAGE Il, HALOE, ACE-FTS, Aura MLS
[JA, RW, LF, RF] (+ POAM data as a check)

N,O (zonal mean series)

ACE-FTS, Aura MLS [LF]

NO, (zonal mean series)

SAGE I, HALOE, POAM lll, ACE-FTS
[RW, JA, LF]

NO (zonal mean series)

HALOE, ACE-FTS [JA, LF]

NO, (zonal mean series)

SAGE I, HALOE, POAM lll, ACE-FTS
[RS/TC, RW, JA, LF]

CH, (zonal mean series)

HALOE, ACE-FTS [JA, LF]

HF (zonal mean series)

HALOE, ACE-FTS[JA,L F , ]

T (zonal mean series)

GMAO MERRA reanalysis [MSc, VP, GM, LF]

EqL/ binned products

Hoping for most of the above

Lucien Froidevaux
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Satellite/Instrument Timelines and coverage

SAGE1

1980 1985 1990 1995 2000 2005 2010 2015

Timeline of satellite missions and instruments
considered for the GOZCARDS project and the
creation of a stratospheric composition ESDR.
Dotted lines indicate some degradation in coverage
during the ending phase of some missions (SAGE I,
UARS MLS); note that HALOE also suffered from
poorer coverage in the 2nd half of the UARS mission.
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Yearly coverage provided by some of the
satellite sensors. Shading shows the UARS
MLS coverage for 1994, green open circles
are the HALOE (1994) coverage, red dots
represent the (1994) SAGE Il occultation
locations, while blue symbols in polar regions
represent SAGE Ill occultation locations (2003).

Reminder:
MLS observes in emission
Others shown here are solar occultation
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Satellite data sampling issues

A One needs to be aware of significant sampling differences
between occultation and emission data [latitude/time-dependent]

(e.g., when viewing strong seasonal variations 1 for any species)
- This is sampling, typically not an inaccurate data issue
- Fits to the datasets would be a recommended method for investigators
wishing to use these (e.g. vs models)
[No fits are to be prowded In the (first) GOZCARDS data files]
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] 2) Constant offsets from each individual
]AMLS dataset are obtained with respect to the
] reference (here chosen as the average
of the overlapping zonal averages).
{Reference [DUL for O,, choose SAGE Il as ref.]

|

HALOE

3) Each time-series is then adjusted by
the appropriate offset.
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] 4) Obtain a merged time-series by
1Merged | averaging available adjusted data sets.

A We have been ref

] approach

] > basically, use MLS
] standar do,

- merge MLS and ACE-FTS (say) first

- then, add HALOE (but keep equal
weighting for each of the 3 datasets)

A increases overlap possibilities for

[ 1 [ B
90 1995
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|
2000

Year

|
2005

GOZCARDS Project

2010 adjusting datasets

[probably less of an issue for ENVISAT and
SAGE Il or HALOE]
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lllustration of poor monthly coverage overlap (tropics mainly)
between some stratospheric sounders (for HCI)

Hydrogen Chloride at 22 hPa for Lat=5°S
Cyan=ACE-FTS, Red=AMLS, Blue=HALOE
Direct Merge=Green, Iterative Merge=Brown
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HCI: merging datasets, offset values
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Additive Offsets for Merged Hydrogen Chloride
over September 1, 2004 - November 30, 2005 (2004d245-2005d334)
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HCI: merging datasets

HALOE,

32

Hydrogen Chloride Data at 32 hPa for Lat=65"N
Cyan=ACEFTS, Red=AMLS, Blue=HALOE, Brown=Merged
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, Aura MLS, Merged
hPa, 65eN

We have investigated both additive
and multiplicative offsets
- generally, only small differences
> multiplicative case can lead to
undesirable results when
VMRs are close to zero
> for additive case, need to ensure
that no negative merged values
occur (e.g., place a limit on the
max. offset value)

Besides the 1 ssue
to use, averaging datasets (before or
after an overlap period) will blend the
trends from each dataset

[e.g., an MLS trend problem (HCI
upper strat.) should not be averaged
withthe ACE-F TS trendé]
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GOZCARDS Ozone SAGE Il VMR (lat,p) sensitivity to T (Feb. 2000)

D ebruary 200

For our merged ozone data record: anoez o2 enr _
A Adjust and merge Aura MLS (AMLS), UARS-MLS  —— H
(UMLS), HALOE, and SAGE lll using SAGE 1l as "L IR |
reference O l
A Then, for increased coverage at high lats., bring - cm— :
in ACE-FTS data versus this reference T & 5 o4 o5 oa o0& o oW
(check avg. offsets and adjust/merge) i S s W S .
A Some issues can arise when converting SAGE I S S S S — N
from density/z grid to VMR/p grid 0.0LhPa oot v e m
> Temperature sensitivity (e.g., anomalous T trend) U — —_— - 3
[McLinden et al., 2009] 100hPa  —mmmm ]
A See Ray Wangds presenta ! e ——— [
for more details (results/plans) - —— L

T sensitivity example for SAGE Il Og4
(if use SAGE/NCEP or MERRAT)

<>
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Example of merged O, data (brown color)

Monthly zonal average ozone from between 0 and 10° S at 46 hPa. Individual
SAGE-I/I, HALOE, UMLS/AOMLS’ and data (after adjusting for offsets) are indicated
between 0 and 10° S at 46 hPa. by different colors (as in Figure at left).
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Data validation and robustness for trend detection?
- | g n o(for how /dodbrevity)t he MfHNpast o dataset s
what about the newer ones, Aura MLS and ACE-FTS?
Past Validation: A wevlall i datedo (mostly Asna
but ér e qui rtexns validaiiondoagoing)

+ new data versions require further scrutiny
MLS
- Froidevaux et al. (2006, 2008) [vs other satellites, large balloon, aircraft lidar]
- Jiang et al. (2007) [vs sondes, lidars]
- Livesey et al. (2008) [UT focus, in situ aircraft]
- Other ground-based work for upper strat. / mesosphere
(e.g., Boyd et al, 2007; Hocke et al.)
+ other refs. (e.g., Stajner et al., etc.. assimilation work)
A Typically <5 to 10% agreement,
with some larger diffs. for p > 100-150 hPa (MLS high bias)
ACE-FTS
- Dupuy et al., 2009
For 16-44km, 1-8% agreement
Forz>~45km high ACE-FTS bias (~20% on average)
ALongemr mo validation (wedekit i &r @ingeurbgi shhg d
- Some examples of interannual change from MLS (and ACE-FTS) follow
[needs more detailed study i preliminary data/results]
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Examples of temporal correlation between MLS and ACE-FTS

Ozone Data at 2.2 hPa for Over Latitude Range 60°S-40°S

Ozone Data at 22 hPa for Over Latitude Range 20°N-40°N
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Improved results are being sought (some ACE-FTS data de-spiking and clean-up needed)
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MLS (v2.2 an@3.3) vssondesat high N. lats: Alert, Eureka, Ny Alesund, Sodankyla

Aura MLS (blue: v2, red: v3) and sondes at alert [82 5 62 ?] ( 166 profiles) Aura MLS (blue v2, red: v3) and sondes at eureka [80. 0 85 9] (306 profiles)
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MLS and sonde ozone time series for Sodankyla (68N)

Aura MLS O3 and sondes at sodankyla [67.5,27. 3] for 10.00 hPa: 1 Aug-2004 to 21 Dec 2010 Aura MLS O3 and sondes at sodankyla [67.5, 27.3] for 146.78 hPa: 1-Aug-2004 to 21-Dec-2010
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Tropical sites/data: more difficult for UTLS [and for (small) trends...]
MLS vs sondes: v3.3 1 mi

sbehaveso

Aura MLS (blue: v2, red: v3) and sondes at ascension. 1sland [-8.0,-14.4]1 (176 proﬁ]es)
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MLS & sonde series for Ascension Island (8S)

Aura MLS 03 and sondes at ascension.island [-8.0, -14. 4] for 68.13 hPa: 1-Aug-2004 to 23-Jul-2008 Aura MLS O3 and sondes at ascension.island [-8.0, -14.4] for 146.78 hPa: 1-Aug-2004 to 23-Jul-2008
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Il n summary, there 1 s uvarationsl(seeklih Sonde tdatap c k
appears down to 147 hPa (even in tropics; ~13 km)

[and down to 215 hPa at higher latitudes T ~10 km]

> Aniceo, but wil/ need more quantifioc
See similar (MLS vs sonde) material from J. Logan et al. at this workshop...

> But poorer behavior is observed in MLS v3.3 vertical oscillations (UTLS, tropics)
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MLS and sonde series for Hohenpeissenberg and Payerne
10 hPa

Aura MLS O3 and sondcs at hohenpeissenberg [47 8, 11 0] for 10 00 hPa 1-Aug-2004 to 29-Apr- 2010 ‘ Aura MLS. O3 and sondes at payerne [46.8, 7.0] for 10.00 hPa: 1-Aug-2004 to 30-Dec-2010

10
8
6 r.
4
2
0

S
O [ % 4

Trend differences between S|tes are seen | rellmlnary) comparlsons (at low p)

Differences / ppmv Differences / ppmv
)

=)

i
ol
yoy

T
e

"3 PRl
= 2 : e = -1E i N K
£ 5P . d | o |3 £ : 3 : o 1%
2005 2006 2007 2008 2009 2010 2005 2006 2007 2008 2009 2010
Differences / % Differences / %

MLS and sonde series: 147 hPa Hohenpeissenberg 215 hPa

Aura MLS 03 and sondes at hohenpeissenberg [47.8, 11.0] for 146.78 hPa: 1-Aug-2004 to 29-Apr-2010 Aura MLS O3 and sondes at hohenpeissenberg [47 8, 11.0] for 215.44 hPa 1-Aug-2004 to 29-Apr- 2010
‘ ‘ ‘ 0.8

Differences / ppmv

‘\IIHII‘IIHIIHI

LG

: : ‘ : 2 . .
2005 2006 2007 2008 2009 2010 2005 2006 2007 2008 2009 2010
Lucien Froidevaux GOZCARDS Project O3 Trends Workshop, Jan. 25-27, 2011, WMO, Geneva 17



MLS vs sondes at midlatitudeBayerne, Hohenpeissenberg, Uccle, Egbert
Legionowo (similar lat.) shows very similar results

Small
oscillations
are observed
(more
obvious

in v3.3)
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