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Talk Outline

» General description: POLARCAT-France objectives

> |ASI
- Satellite instrument (METOP), retrievals, ...
- CO observations: long-range transport

» Aircraft measurements vs satellite observations
- IASI CO compared to flight CO

- Validation of IASI vertical CO profiles

- Quantitative comparisons of total columns

» Conclusions & Perspectives

¢
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General Description: POLARCAT-France

2 campaigns in 2008: April (Sweden) & July (Greenland)
Objectives:

« Satellite validation in Arctic: IASI and CALIPSO

* Transport of pollutant plumes into/out of Arctic : anthrop and BB =
comparison between in-situ and satellite measurements (IASI) + global
model (LMDz-INCA)

* Impact of boreal forest fires in Arctic tropospheric chemistry = O,
budget

* Aerosol properties in pollutant-naze layers

* Plume processing - photochemistry and aerosols - Lagrangian analysis,
plume dispersion, radiative impacts of aerosol layers

* Deposition of pollutants over Greenland (wet / dry) — link with Summit
In-situ observations = impact on Arctic climate
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Infrared Atmospheric Sounding Interferometer (IASI)

« spectral range = 645 to 2760 cm™* — CO~2143-2181cm™

« spectral resolution = 0.5 cm™*

* FORLI-CO software [Turquety et al., 2009, George et al., 2009]
=» 2 CO products: profile, total column - see poster of J. Hadji-
Lazaro

» based on Optimal Estimation Method [Rodgers, 2000]

IASI L1 & L2 on ether database: http://ether.ipsl.jussieu.fr

Clerbaux et al.,
DOFs=1.6859 ACP, 2009
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Arctic sampling area
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number of profiles collocated with IASI used for each aircratft:

ATR-42: 15 ARAzeE

DC-8: 32 Falcon: 16 collocation: +/- 0.2° 1h
P3-B: 5 DC-8: 19

WP-3D: 20 P3-B:14

. Antonov-30: 22
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Observation of vertical plume structure: Siberian BB

collocation: +/- 0.2° 1h
Antonov-30 flight July 11 2008

Antonov-30 20080711 - Flight: 17
300

50
plume ¢

‘-
| 0
3.5

14 T
12 250
10
F =200
£ 3
g » - 1150 §
£ / 3
= [&]
)’ L {100
J )
|

2
1 | | | ‘\
£

0
L 05 i L 15 2 , 25

70.624z 70.1106 69.1545 68.284 67.3915 66.3923 65.4294 64.4157 63.2668 62.4218 62.0919
L 1 1 1 1 1 1 1 1 1 |

147.909 146549 143743 141.023 138.906 136.837 134.974 133537 13219 130.352 129.776
hours along flight {(UTC) - Lat-Lon (Deg)

YAK CO data: P. Nédélec, J-D. Paris

LATM@#S p Matthieu Pomr

latitude

Antonov-30 20080711 - Flight: 17

IASI CO (1e18 molecules/cmz)

%

wias

w
S
o3

NG B SR,

';‘.:Ev_ : .

enits LAl Y (

e A

f as i RO AR YAl TG

115 120 125 130 135 140 155 160

lonaitude
flight tracks (sum

POLARCAT-ATR42
POLARCAT-Falcon
ARCTAS-D[C8

ARCTAS-PBB
YAK-Anton

Il
0 02040808 1 121418618 2 22242628 3 32 34
Tatal Column CO {1.e18 mnlecules[cmz\




ACE-FTS CO climatology (2004-2009

Altitude (km)

Altitude (km)

30-45N

30-45N
80 T T T
= spr
70- sum
60
50F 4 .
—— Spring Feb -> May
401 ]
:%o'wwo'w'zow 90W 60W 30W 0 30E 60E 90E 120E 150 E 180 E
301
75'N J" o Vo S ..- m
w8557 W, =-«--';-r-v-
201 sn | A 5
10- 30N
15N
0 I 1 1 0
0 100 200 300 400 500 600
CO (ppbv)
- w:ﬁowwow‘zow 90W 60W 30W 0 30E 60E 90E 120E 150 E 180 E
60-75N _s s d? '-':‘ T T
. e -
80 T T T P &f& ‘l ,.“.:.,s-n&\,‘,
s 45'N \
70/ UM el
15N
60 ;
0
50+ b
401 7
301 b
201 7
10f &w’\
0 | I
0 100 200 300 400 500 600
CO (ppb o
PPV _ ACE data: P. Bernath ¢ 1AL,

b=/ \ 1 IVI’J

45-60N

45-60N

80

60

(41
(=]
T

Altitude (km)
3

T T

100

200 300 400 500 600

CO (ppbv)

75-90N

75-90N

80

70

60

(41
(=]

Altitude (km)
3

T T

100

UGl Cl vy, Julluuly —\v

200 300 500 600

CO (ppbv)

400

—\vaiv



Example of in-situ observations compared with IASI

Antonov-30 July 11 2008

Lat=62.293 - Lon=130.2099
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Mean IASI and in-situ smoothed CO profiles for each aircraft

spring - ATR-42 (n obs= 15)

spring - DC-8 (n obs= 32)
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Mean IASI and in-situ smoothed CO profiles for each aircraft

summer - DC-8 (n obs= 19)
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Mean IASI and in-situ smoothed CO profiles by type of surface

land sea
a) spring land (n obs= 36) . b) spring sea (n obs= 36)
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Comparison of CO total column: IASI vs smoothed in-situ

sprin summer
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Total Column CO IASI (1.e18 moleculesfcmz)

Total Column CO IASI (1.e18 moleculeslcmz)
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Comparison of CO total column: IASI vs smoothed in-situ
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Conclusions and perspectives

* IASI observed long-range transport + CO plumes in boundary layer ->
observation on vertical structure: interesting for Lagrangian cases ?

* Mixing ratio: Spring: smoothed in-situ measurements > IASI (diff<10ppbv)
Summer: IASI > smoothed in-situ measurements below 8 km (always
in polluted events)

 Total column: correlation between IASI and smoothed in-situ CO :
spring=0.151t0 0.74 — summer=0.26 to 0.84 (comparison by aircraft)
spring sea-summer land ~ 70% - spring land=0.16 summer sea=0.34

* DOFS of IASI measurements used in this study: ~1.0 in spring, 1.3-1.6 in summer

study in paper in prep. [Pommier et al., ACP]
next step :

* Assimilate IASI CO (and O,) in LMDz-INCA

*
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