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Overview
esAlrcraft and validation payload
& The September 2002 campaign

& The March 2003 campaign

e Summary of campaign activities

SCIA-VALUE
Airborne Validation Campaigns

2002 - 2003

2Conclusion
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Satellite Validation from Aircraft

Advantages

» Extended 2-dim cross-sections in different climates
» Optimum spatial and temporal coincidence with ENVISAT overpasses
» Atmospheric snhapshot

» Complements ground-based and balloon-borne validation efforts

» Not affected by weather conditions
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DLR Falcon 20 aircraft
DLR Falcon 20 ;Ersssuiead g

« cruising time 4 h

Meteorological Research

Aircraft

Overall length 17.2m

Wingspan 16.3m

Maximum takeoff weight (MTOW) 13.2t

Engines Garret TFE 731-5BR-2C

Maximum Altitude 45000 ft (13.7km)

Maximum Range 3700 km (2000 nm) Falcon -
Maximum Endurance 5:30 h _

Maximum Payload (with max fuel) 1.1t <+ TeChnlcaI Data
Maximum Speed (TAS) 917 km/h (0.865 Mach)
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Falcon Validation Payload
Advantage ASUR AMAXDOAS OLEX
o : Airborne MultiAxis
address large number of A.'Fbo”‘e Differential Optical Ozone Lidar
SCIA d d SUbmillimeter wave Ab i e . -
ata products Radiometer Lomapin xperimen
- pl’OVISIOﬂ of complementary U of Bremen Ul 68 Bramer LR
information U of Heidelberg
, stratospheric and profiles of O,,
: : : O, H,0,N,O, CIO, and | of 0., NO., BrO, and extinction,
pI'EVIOUS airborne campalgns BrO 3 O(EIO aerosol/molecular
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Layout of Validation Payload on
Falcon 20 Aircraft

7/ /
| RGO | e e e e e

<mmmm Aircraft flight direction
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ASUR,
OLEX,

AMAXDOAS
on the Falcon

AMAXDOAS

viewing ports
on the Falcon
aircraft
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Instrument Viewing Geometry

AMAXDOAS Four wavelength
viewing angles LIDAR

ASUR

AMAXDOAS
viewing angles
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The Flight Pattern: September 2002
R «Northern Part (03-07/09/2002)

e Munich -Spitsbergen -Kiruna -
Greenland - Munich

GREENLAND I

RIS S A AT AR

~~~~~~~

SAUDI ARABRLN

&Southern Part (15-28/09/2002)

Munich -Yaoundé -Nairobi —-Mahé
and back
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SCIA VALUE 02/09/03 Orbit 2667 Index 10/11/12 Limb +MIPAS
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SCIA VALUE 02/09/06 Orbit 2712/2713 Index 10/11 Limb +MIPAS
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SCIA VALUE 02/09/07 Orbit 2730 Occultation 19:14UT +MIPAS
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SCIA VALUE 02/09/18 Orbit 2880/2881 Index 17/18 Limb +MIPAS
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Flight Schedule September 2002:
30 SCIA states, + 1 Occultation

Date Orbit Crossed Orbit Index Flight Leg

Northern Route
02/09/03 2667 10, 11,12 Munich - Kiruna
02/09/04 2685, 2686 7,5 Kiruna - Kiruna via Longyear
02/09/05 2696,2697 10, 11 Kiruna - Keflavik
02/09/06 2712, 2713 10, 11 Keflavik - 65W - Kangerlussuaq
02/09/07 2726, 2727 10 Kangerlussuaq - Keflavik
02/09/07 2730 Occultation, 61.8° N 351.9°E Keflavik - Munich

Southern Route

02/09/15 2839 12 Munich - Palma de Mallorca
02/09/17 2867 Palma de Mallorca —Yaoundé
02/09/18 2880, 2881 Yaoundé - Nairobi
02/09/19 2894 Nairobi - Seychelles
02/09/24 2966 Seychelles - Nairobi
02/09/25 2981 Nairobi — Yaoundé
02/09/26 2996 Yaoundé - Palma de Mallorca
02/09/28 3025 Palma de Mallorca - Munich
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The Flight Pattern: February-March 2003
R «Northern Part (10-19/03/2003)

e Munich -Spitsbergen -Kiruna -
Greenland - Munich

GREENLAND I

DERAINE ; RT'fSﬁT-\

lpman e -_"': : Y
‘ N EAANER i A
."I o lil'H.lJ* Anlara W ke T i 2
ErAIN v =~ 1 1
g ; o 'II.-ILE!.(" L TrnEe T v L TURIIAENTS
L i k .

+Tehran

.-
;4__ A

Ml Dear ol Bayd a TR aat) ph !F“:Iu:.ml
e ! . Handarigah L
ALCERTAYL A l'I..-1I:||| G,
W . L : . At
- LIBYA mEwrT % A Higradty )
g P S AT AR AR B

~Southern Part (19/02-03/03/2002) i

Munich -Yaounde -Nairobi —-Mahé : S
e eI O P M i
and back L,

= 3rd German SCIAMACHY Validation Team Meeting 7 - 8 July 2003 Page20 =—



‘@
ENVISAT

FAdRTHN

SCIA VALUE 03/02/19 Orbit 5086 MIPAS 9:58UT
ﬂ T - T T L] ]
- ! f 1 SCIAVALUE 03/02/28 Orbit 5214 Index 16 +MIPAS

ol it ] — —

M““‘-ﬁ‘m : . ] 16 | y ] S -

-
|}
i

42 1 g O T
T 4
: i 1 - W
Bl o ‘| ab { g 3 ol i = o e | 4
l h B T
- ¥ ] B 3 {
u aph |
x . 3 Ly

ul i R

b ’ : _..“ - - \ | 1. (
. - Bade- Tozeur ! Y aoundé Nairobi

17 . I . 1 A L . Fi = . [ I i i I . i [, | r
0 L] 0 ] o) 5 10 15 25 30 35 40 a5 50

Longitude Longitude

e ¥

P
L=J
L]

L1

SCIA VALUE 03/02/28 Orbit 5184 Index 17 +MIPAS SCIA VALUE 03/03/01 Orbit 5228 Index 13-16 +MIPAS

. i : ; . —rrTT T T T T T T T S T T LT e T
al [ ] | ;__\ A L e T, T—
35 | ‘_.'\ i1 . “ = L = e
; %-“-,-,H:._-_::; ki Sy LY
, 30 AP i ; ."lqn CRLa t: '.. 4_
ol 4 ] : 25 |- TR S iy
o] e i
.s e E ; R D ]
E i _— b 1 ﬁ 20 .". B o ]
5 . . - L | 4 ::iﬁ'h“f - 1
— 16 k= ! L -
e : T P i TR ]
- ol 75 Bl L ias L
. = "“Tozeur- Y aoundé |

: ] 43

. . 5| ke .
.| Nairobi- Seychelles L, | VI s T et L £ T SO T
I L 1 M L 1 " i -2 18 10 -5 Q -] 10 15 20 il 30 a8

40 45 50 ' L1 a0
Longitude

= 3rd German SCIAMACHY Validation Team Meeting 7 - 8 July 2003 Page21 =—

Longitude




‘@

PLR ENVISAIT
CARING FOR THNF FARTHN
SCIA VALUE 0310312 Orbit 5386/5387 Indax 07-08 +MIPAS
SCIA VALUE 03/03M0 Orbit 2358 Index 09110 Limb +MIPAS P R PR g :
7o r r T .—u T P T — .-l_ | == Faicon track i
gl A ] ol & g - — M55 track |
¥
6 : ‘5 ¥, ¥ '”-._‘ . 5 -1| ml ]
84 - [] 3 P e [ ] 3
A e wl -
B2 .F.f' . "{ﬂ 7 i i ,.’
. e B - ul @ 1
%m_rm & AR r'a 4 ﬁ 4
'E' 58 =4 'IP“- ' . 4 ﬁ 72
3 § by & g - - ke
= S5 £ . b \ - e e
i - A [ ] - = il T
] AN [ ] I%M:_F:"L Fed L] ] ™ .... b ; ‘i‘....;,:.h T .
‘. ¥ - - ] H ks S, -
= " -H i , | = : '_
wE . L - o . E A . L o A
ol i OP-Kiruna » .. KirunaKirunavia Spitsbergen .
b Y B LNl ! ¥t | i B 4 a 5 0 1% 20 25 30 35 40 45
5 0 5 10 15 20 25 30 35 Longitude
Longitude
SCIA VALUE 03/03/17 Orbat 5458 Index 10 (ENVISAT not operatonal)
SCI1A VALUE 0303/13 Orbit 54015402 Index 09 +MIPAS e e —_——— e ————
— T | L P | { KN O B S | L} -_,r_.'f_ - 1 J ' -1
5 [ ] | o ‘ .-|qu ’." E
B8 - = -~ A.-,_..- 7
F - |1_u___
L - &2 ¥ i e ,:4 . 4 £
i ¥ (-« '] 7 - 4
™ -_ : L I - . o AL = %, -
] B4 | ; F -
o I ol L - by
- R ; " f“ fom ] 2wl 9 5 b R .
§lnc i : Sl AV ]
= 5 \ 5 E_\" y ,n-.-.- - | | - F J\LQII ]
g FEY] e L = o = ]
o2 s ¢ . §y = R
Y Eﬂ = . = e . —
L3 - 4 L al i : H
® 2 ™ ™ s o ;r o o o] I i S S S I WS o TN ey
) ’ . ’ - Y 25 -20 A% 10 -4 o 5 10 15 20
Longitude Longitude

3rd German SCIAMACHY Validation Team Meeting 7 - 8 July 2003 Page 22 =—



A

ENVISAT

Flight Schedule Feb-March 2003 : 19 SCIA states

Date

Crossed Orbit Index

Flight Leg

Southern Route

19/02/03

Basel — Tozeur

20/02/03

Tozeur —Niamey-Yaoundé

23/02/03

Yaoundé — Entebbe-Nairobi

24/02/03

Nairobi -Mombasa-Seychelles

26/02/03

Seychelles - Nairobi

28/02/03

Nairobi — Douala

01/03/03

Douala — Niamey - Tozeur

03/03/03

Tozeur - Oberpfaffenhofen

Northern Route

10/03/03

Oberpfaffenhofen - Kiruna

12/03/03

Kiruna - Ny-Alesund - Kiruna

13/03/03

Kiruna — Keflavik

14/03/03

Keflavik - Kangerlussuaq

15/03/03

Kangerlussuaq - Keflavik

17/03/03

19/03/03
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Falcon crew and scientists are
waiting for spare parts ?

Refill of liquid nitrogen and helium for
the ASUR instrument at various
places was a big challenge

_ Mombasa FEB 2¢ 2003
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Conclusion

& pboth campaigns: 113 flight hours, 49 SCIA states, 1
occultation

&5 synergistic payload; attractive candidate also for the
long term validation activities of SCIAMACHY

& high latitudes to equator
=z excellent measurements under various conditions

& unprecedented data set for validation
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