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contrail coverage (%) from
AATSR data 2004
mean: 0.11 £ 0.04%

air traffic density
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before ENVISAT overpass
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MSG CIRRUS AIR TRAFFIC DENSITY
flight levels: 200 hfeet - 450 hfeet

equidistant cyllindrical co-ordinates, 15W - 20E, 30N - 60N, 0.25° x 0.25°
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cirrus coverage vs. air traffic density
Feb - Dec 2004
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cirrus coverage vs. air traffic density
Feb - Dec 2004

30% of global air traffic
8% of global area
global estimate:

}
0.17% contrall cirrus /—”* —

—F T W
26  additional cirrus: 0.62+0.15% L8
G.0 0.2 0.4 0.6 0.8
air traffic density [km/(km?2h)]
E DLR ﬁﬁ“ﬁ:}‘{!“:ﬂﬁegﬁ,ﬁ‘n’:}am eV Institut fir Physik der Atmosphare

in der Helmholtz-Gemeinschaft

Folie 13



MSG/SEVIRI terrestrial
outgoing flux density
Top of atmosphere

MSG/SEVIRI reflected
outgoing flux density
Top of atmosphere
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MSG/SEVIRI terrestrial outgoing flux density [W/m2]
Top of atmosphere
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MSG/SEVIRI reflected outgoing flux density [W/m2]
Top of atmosphere
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MSG/SEVIRI total outgoing flux density [W/m2]
Top of atmosphere
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Outgoing flux density Feb-Dec 2004 vs. air traffic density
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Aircraft RF

1&] L 1 i 1 1

100 | B 1992 (IPCC, 1999) 0 2000 linearly scaled from IPCC, 999,7
§ 1992 (Minnis et al., 2004) B 2000 (TRADEOFF, 2003, mean)|  #

80

L))
L=

estimate from global
additional cirrus coverage 0.1

RF [mW/m?]
S

i i

20..
0- g == = th =
-20 4
-40 i
GO, 0, CH, H,0 Direct  Direct Contrails  Girrus Total
e Sulphate  Soot (w/o Cirrus)
from NO,
Level of scientific understanding

Good Fair Fair Fair Fair Fair Fair Poor

# Deutsches Zent . : "
DLR fﬁ?-uL::t-e:n; :a::'n':}ah,-t eV, Institut fir Physik der Atmosphare

in der Helmholtz-Gemeinschaft

Folie 20



mMWm-—2—

400
300
200

total difference
w/o air traffic

0.3+ 0.3Wm-=>

Muarocratt R

LW
0.4 +£ 0.1 Wm-2
warming

=
e SO (1RO, 1S9O 3 2000 linearly scalked fromm IRC/fs . 1 oo
B voo= (Miinmes et ol SO0 - OO0 (T FRAID O, 2O S, e
=so
= so ]
=
= -
= - °
o i . -
— — S — e — T — j
-=20
-0 l —
PN (=" i, o Direct Direct ormuraifps TS Tota
e =l Sulpnate Soon S T LS
fromm P,
) Lewvel of Sclhemntific wrmcler sta rwed irmc
— SEooc Fair e —aar [T = =i =z i e

-200 —
-300 —

ﬂ) Deutschles Zentrum
DLR fiir Luft- und Raumfahrt e\

in der Helmholtz-Gemeinschaft

bias due to correlation of air traffic and latitude

large error bars: not enough data

V

SW
-0.1 £ 0.3 Wm-2
cooling

Institut fur Physik der Atmosphére

Folie 21



NATURE| Vol 44115 June 2006 LETTERS

- a 08:00-12:00 —— (2.5 1.00
12%1&_6-6 —
t‘:n:un-umm — Longwave
- o 1 M B dop E - _
[ - =
— [ £
= - X 0.50| ]
L o 115 B g
S s A HL g 2 | Net |
il 11”8 i ...
Shortwave
E é 0,00 |—-—-— S_—_—_— —
I o5 8 g
0.0
. rhk § -0.50f .
gl _
E L 06:00-12:00 — |
= - 12:00~18:00 =
3 18:00=-24:00 ==
§ 00:00-06:00 m—
w5 0 . -1.00
L - Figure 2 | Annual mean longwave, shortwave, and net radiative forcing due
to persistent contrails over Herstmonceux. The contributions of flights
20 . occurring during different time periods to the diumal mean values are
E indicated by differently shaded bars.
D 1 1 1 1 1 1 1 1 1 1 1 1
oJan Feb Mor Apr ey "'” ‘"I Aug Sep Oct Nov Dee 06:00 GMT, even though these night flights are responsible for only
25% of the air traffic.
Figure 1| Air traffic and contrail occurrence over Herstmonceux. a, Annual The annual cycle of forcings (Fig. 3) reveals the complex inter-
cycle of total column air traffic over Herstmonceux. Contributions ofthe  action and competition of different effects: Time-averaged shortwave

four individual six-hour time periods are indicated by differently shaded forcings are affected by daylength and solar zenith angle. With all
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The missing dimension: Time
Width: linear b(t) =s - (t-t,)
Probability of existence:  exponential decay p(t) = p(0) exp [-(t-t)/ t.]

Effective width: Yo(t) = b(t) - p(t)
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Do we estimate the cirrus coverage produced by air-traffic?
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Linear contrails approximately 10% of the total
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MetOp RAO 3030, Life Cycle of Aircraft Contrails by Synergetic
Use of MetOp and MSG Observations

1. Detect linear contrails in MetOp/AVHRR images
2. Map results onto MSG/SEVIRI images

3. Study the time evolution in the MSG image to determine life-time,
width, and radiative impact of contrail cirrus

4. Consider the time component in the correlation between air-traffic
and cirrus cloud cover

7 These numbers are urgently required to quantify the impact of contralil
cirrus on the climate system.
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