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Why IAGOS-GHG observations?

® Vertical profiles for better constrained
inverse modeling

Verma et al., ACP 2017a

® Improvement of transport models
(Convection, Mixing, Strat-Trop Exch.)

® Validation of remote sensing Verma et al., ACP 2017b

® Emission inventory validation




> |IAGOS-Core

® continuous deployment, 15-20 aircraft
(STC for Airbus A340 and A330)

® |imited to key species

Both equipped with
GHG measurements!

> IAGOS-CARIBIC

® once - twice monthly, single aircraft
(Airbus A340)

® |arge suite of species; air samples




IAGOS-core GHG integration

- Filges et al.,
e Simultaneous measurements of CO,, CH,, CO and H,O LTellus-B 2015

* repackaged picarro G2301-m components + calibration system

- L
* no drying (measured H20 to correct for broadening and dilution) Filges et al., &

2018
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Deployment on HALO research alrcraft
within the CoMet campaign May-June 2018
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IAGOS-core GHG integration

STC (supplemental T oees

type certification) 10060508
fo r A340/A3 3 O This Supplemental Type Certificate is issued by EASA, acting in accordance with Regulation (EC) No. 216/2008

on behalf of the European Community, its Member States and of the European third countries that participate
in the activities of EASA under Article 66 of that Regulation and in accordance with Commission Regulation (EU)

o Since then: No. 748/2012 to:
. . GOMOLZIG FLUGZEUG- UND MASCHINENBAU
Integration, first

GmbH

: EISENWERKSTRASSE 9
I g t S 58332 SCHWELM

GERMANY

SUPPLEMENTAL TYPE CERTIFICATE

and certifies that the change in the type design for the product listed below with the limitations and conditions
specified meets the applicable Type Certification Basis and environmental protection requirements when
operated within the conditions and limitations specified below:

Original Type Certificate Number: EASA A.004 and EASA.A.015

Type Certificate Holder: AIRBUS 5.A.S.
Type: A330 and A340
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|JAGOS core GHG Operatlon

sEam
6 month deployment cycle Mamtenance af;tmenr each deployment:
e fully automated e full functional test
e calibrations during flight and ¢ pump membrane replacement
on ground e water correction check
 data transfer via GSM e Calibration gas refill

e Calibration against laboratory
standards (reference to WMO
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IAGOS core GHG deployments
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|JAGOS core GHG Temperatures
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JAGOS core GHG 15t data

IAGOS P2d SN01 on D—-AIKO (Lufthansa)
Boston — Frankfurt Takeoff 2018-09-12 02:25:47
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JAGOS core GHG 15t data

IAGOS P2d SN01 on D—-AIKO (Lufthansa)
Dubai - Frankfurt Takeoff 2018-10-12 21:15:09
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IJAGOS CARIBIC GHG deployment

* First deployment 29 July 2018
e 14 successful flights since

IAGOS CARIBIC flight tracks with GHGs
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JAGOS CARIBIC GHG data

IAGOS CARIBIC 2018-07-30 00:48 — 2018-07-30 01:45

IAGOS Caribic 550 MUC_HND 2018-07-30 01:12:30
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JAGOS CARIBIC GHG data

IAGOS CARIBIC 2018-07-31 06:48 — 2018-07-31 07:44

IAGOS Caribic 552 MUC PVG 2018-07-31 07:12:10
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JAGOS core GHG future deployments

60209 Flights from 19940801 to 20190520

Airlines
— AIR FRANCE CHINA AIRLINES - LTU
—— AIR NAMIBIA — HAWAIIAN AIRLINES LUFTHANSA

= AUSTRIAN = |BERIA =~ SABENA
—— CATHAY PACIFIC

g~ {, | o, 4 W\
i 4 . N S : M y I AL
A 1 /] W, N i
= = - 1 i/ o r ! A /
B . 5 ol / AW
> ] ' 4 A
) : X " [/
l‘ 1AcilBs

e P2d-SNO1: waiting for Form One
e P2d-SN02, SNO3, SNO4: final assembly
e P2d-SNO5, SNO6: assembly 2019
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JAGOS core GHG future deployments

60209 Flights from 19940801 to 20190520

Airlines
— AIR FRANCE CHINA AIRLINES - LTU
—— AIR NAMIBIA — HAWAIIAN AIRLINES LUFTHANSA

= AUSTRIAN = |BERIA =~ SABENA
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e P2d-SNO1: waiting for Form One
e P2d-SN02, SNO3, SNO4: final assembly
e P2d-SNO5, SNO6: assembly 2019
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JAGOS core GHG future deployments

60209 Flights from 19940801 to 20190520

= AIR FRANCE

~  AIR NAMIBIA
= AUSTRIAN

= CATHAY PACIFIC

Airlines

CHINA AIRLINES - LTU
— HAWAIIAN AIRLINES LUFTHANSA
— IBERIA ——  SABENA

4
< Airlines e

e P2d-SNO1: waiting for Form One
e P2d-SN02, SNO3, SNO4: final assembly
e P2d-SNO5, SNO6: assembly 2019
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JAGOS core GHG future deployments

60209 Flights from 19940801 to 20190520

Airlines
— AIR FRANCE CHINA AIRLINES - LTU
—— AIR NAMIBIA — HAWAIIAN AIRLINES LUFTHANSA

= AUSTRIAN = |BERIA =~ SABENA
—— CATHAY PACIFIC

e P2d-SN02, SNO3, SNO4: final assembly
e P2d-SNO5, SNO6: assembly 2019
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Summary

e JAGOS-Core GHG system “P2d” SNO1 successfully
installed

e 15t lessons learned

* Traceability to WMO scales for CO2, CH4, CO
e Five more P2d’s will follow to equip 4 aircraft
* NRT capability (GSM transfer after landing)

e Two flights per day per aircraft expected
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