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IZITh_e Earth System: a coupled, non-linear system

lZIThe need for an integrated science strategy for
Earth Observations, including the Atmosphere

ot MWorld initiatives

i .
! L

s M Exploitation of observing synergies: -

examples of scientific studies

Atmospheric Observations: synergy between ground, airborne and space-based observations _ @

- ASA 99 N _ _ M. De Maziére




4w - - e ks R e Y. e £ gl b
B %mﬁ%&ﬁgﬁmﬁeﬁ?&%
¥ S i v

et A
: CE i RSN N PRt pedig 2 ; ) . o
2 "rz-»q:brf _“i_-‘__p_-:._‘_‘-_:p_'. P T b TR & . 55 ArAa e
oy .. - 4 SFLLN : )
3 - - . - - 1] .
Ay A gos P T e ST LN ey, S = e P a5 B il -
2 % it G AR A L& MR e T g S ke 2 Y T N T 5 3 e
3, & < e} e Y AR L b i bak B ™ v & -

q R e T P T Rl B ok Ir (TP et Ll P 3 My i '

Mvariability
- » natural

s anthropdge_nic |
> different scales

e in time: years (climate), months-days (chemistry,
dynamics), minutes (H,O, clouds)

* in space: regional to global, UT/LS region

A‘-?.'. GLOBAL CHANGE"

-

Atmospheric Observations: synergy between ground, airborne and space-based observations
ASA 99 - M. De Maziére




> integration of science studies, interdisciplinary
- approach

> integration of observing systems, international
approach

* synergy between ground, airborne and space-based
systems - multi-platform missions

* synergy between remote sensing and in-situ
- measurements

- »synergy with modelling activities, data assimilation
» synergy with laboratory measurements
€.g., spectroscopy, physico-chemistry of aerosols, ...
> ihtegrétion of data archives

- Atmospheric Observations: svnergy between ground, airborne and space-based observations , @

ASA 99 . _ M. De Maziere
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e Space-based (remote sensing)
-« global scale, long-term

o ¢ low time/space (vert/horiz) resolution, integrated
~ quantities

* high cost, large effort

* low flexibility, advance planning

* bad access to low atmosphere (clouds...), particular
timing requests (cf. choice of orbit)

i

Atntospheric Observations: synergy between grour

ASA 99

id, airborne and space-based observations
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o > Space-based

* Multi-instrument, multi-platform missions
* Different orbits needed to get the global perspective

IR Atmospheric Observations: synergy between ground, airborne and space-based observations

“ASA 99

M. De Maziére
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MOZAIC (EC 1994)
Measurement of Ozone and Water Vapour by AIRBUS In- Serv1ce Aircraft
Jocus on UT/LS region

MOZAIC

Database at METEO France

numbers = % of total number of flights (8500), per route
Atmospheric Observations: synergy between ground, airborne and space-based observations . @
ASA 99 - . M. De Maziére
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> Airborne (balloon aircraft, sonde; in-situ, remote
- sensing)

* fast turn around = may address upcoming questions

* typically for studies of diurnal variations, processes
| e.g., O, vs. ClO in Antarctic, tracer correlations

* single measurements, few occasions
- BUT: MOZAIC
> Ground-based (remote sensing, in-situ)

- typically for long-term continuity (0perat10na1 stations)
- at relatively low cost

e quasi- global coverage in network operatlon e.g. NDSC
-+ QC/QA efforts '

A!mosphenc Observations: synergy between ground, airborne and space-based observations ,
ASA 99 _ M. De Muziére
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- Fé.integra'tion of data archives
* NDSC/GAW/
 EOSDIS: distributed, open system architecture
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‘M IGOS - Integrated Global Observing Strategy,
“builds on
- G30S - Global Observing Systems
- »GTOS - Global Terrestrial Observing System
> GCOS - Global Climate Observing System
hH‘F 153.I3S'.2l(.2/\od,/ co.s/ o.sllome-fhuf
» GOOS - Global Ocean ébserzcing System
| - initiative started in 1992 (UK) -

- focus on the observing system -

- focus'on (US) earth science from space -

Atmospheric Observations: synergy between ground, airborne and space-based observations
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- » Terra (EOS-AM ), EOS-PM, EOS-AERO, EOS-
- ALT, EOS-CHEM...: Multi-instrument platforms,
in VaI'IOUS Ol‘bltS launched at dlfferent tlmes
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“Europe (ENV ISAT, METOP, ...) and Japan
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- . THESEO - Stratospheric BrO
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Figure 1. Schematic of atmospheric bromine photochemistry.
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Ground-based BrO vs. SLIMCAT | i
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" THESEO - Stratospheric BrO

Zenith-sky and GOME BrO: HARESTUA (60°N)

BrO VCD [10™ molec/cm?]
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BrO Vertical Columns (xlOl2 moleculcslcmz)
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GOME AND TOMS TOTAL OZONE VALIDATION
-WITH NDSC OBSERVATIONS
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N Fig. 3. Percent relative difference between the TOMS-EP and ground-based total ozone in the southem hemisphare.
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Fig. 4. Percent relative difference between the ERS-2 GOME and ground-based total ozone in the southern hemisphere.

Lambert et al., Adv. Space res., 1999
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. Antarctica '(Aug-Nov 1995-1997). Ny-Alesund (Winter 1997)
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 Fig. 6. Difference of sensitivity to total ozone of GOME compared to ground-based sensors at high latitudes. Left

panel: column dependence of the relative difference with the five SAOZ and Dobson data records In Antarctica,

- during springtime ozone depletion. ‘Right panel: column-resolved SZA dependence at Ny-Alesund during Arctic

winter 1997, with polynomial fits.
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N, vertical column (10™ molec.cm )

* NO, vertical cohumn 10°* molec.cm?)
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+', Seasonal and latitudinal variation of total NO, as derived from ERS-2 GOME satellite measurements and as observed with ground-based UV-visible
tion techniques and platforms at various locations allows to discriminate
g.. most of outlying satellite data — observed especially over the Alps where ground-based
are indicative of enhanced tropospheric NO;, to which the GOME measurement is highly sensitive.

' .and FTIR spectrometers. The synergistic use of different observa
~'; measurement ariifacts from real geophysical features. E.
-~ UV-visible data have been filtered out -

" Data _c.our_t'e.sy.' AWI, BIM—[ASB, CNRS/FMI, IFE/DLR/ESA, NILU, and ULG (From COSE Brochure)






