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Two layers of communication

- Engineers = Technology solutions & innovations
- Project & Line Managers =»Tailoring project and resources
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TROPOMI, mission

TROPOMI = Troposhere and Ozone Monitoring Instrument
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TROPOMI, mission ojec Vi
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TROPOMI, mission

eSsa

Spatial & Temporal Evolution of Trace Gases & aerosols
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TROPOMI, mission obj

Spatial & Temporal Evolution of Trace Gases & aerosols

Alir quality: Air quality forecasts & enforcement of international
protocols
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TROPOMI, mission o

Spatial & Temporal Evolution of Trace Gases & aerosols

Alir quality: Air quality forecasts & enforcement of international
protocols

Climate: Heat forcing generated by green houses gases
(among which methane)
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TROPOMI, mission objec

eSd

Spatial & Temporal Evolution of Trace Gases & aerosols

Alr quality: Air quality forecasts & enforcement of international
protocols

Climate: Heat forcing generated by green houses gases
(among which methane)

2casts:
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TROPOMI, mission objec

Spatial & Temporal Evolution of Trace Gases & aerosols

Argon enforcement of international
Carbon dioxide All others

Dy green houses gases

Nitrogen: 78%

Oxigen: 29%

Argon: 1%

All others’, i.e. Trace Gases” < 2%
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TROPOMI, mission objectives

Sulphur Dioxide (SO2)
Nitrogen Dioxide (NO2)
Carbon Monoxide (CO)
Methane (CH4)
Glyoxal (CHOCHO)
Formaldehyde (HCHO)

Bromine Monoxide (BrO)
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1 ppm: 1 Gallon in an Olympic swimming pool
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TROPOMI, mission ob_jecti'ves —

Sulphur Dioxide (SO2)
Nitrogen Dioxide (NO2)
Carbon Monoxide (CO)
Methane (CH4)
Glyoxal (CHOCHO)
Formaldehyde (HCHO)

Bromine Monoxide (BrO)
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Slide 18



Zandvoort

N206

Noordwijkerhout
N206
Sass el
aaq oA enheim
A44 |
Warmond

st .
Wiikpark

TerKleef en
Te Zaanen

Haarlem

Haarlemmerhoutkwartier
N20} X
Aerdenhout

Schalkwijk

N208

Vijffhuizen

Heemstede

N206

vageienzang

Bec

Halfweq

Zwanenburg

Badhoe

Zwaanshe

)

Hillegom Toolenburg

Nieuwebrug

Hoofddorp

Rijsenhout
m

Aalsmeer

muic;

AdA
RilkeWes Ad4
)

Westeir

Leimuiden

Roelofarendsveen
Rijpwetering
N4ds| [EEN

| A4 |

Braassemerme

or

N231

nderplassen

/ E35
Westpoort Buiksloteriser
irijventerrein
Sloterdijk

- Amsterdam-Noord
Geuzenveld & Qi
Lommer
Amsterdam
Amsterdam TR s U e
Nielw-West, . e Weteringschans
Frankendael

Amsterdam-Zuid

RingweaZu,, E231 |

Veaorp
Duivendrecht
Zuideramstel 30

Bijimer-Oost

Amstelveen Zuidoost

(A2 ]
Ouderkerk

aande Amstel
CAMPING HET
AMSTERDAMSE

BOS
Abcoude
N521

Uithoorn

De Kwakel

Kudelstaart

Nieu

N462

L. Maresi - TROPOMI, a stepping stone

Uithoorn

Mijdrecht

Wilnis

N212

Zevenhoven

Logan, August 15t

Waterland

+ . Diemerpark

Al
A1
Muiden

Weesp

Nederhorst
den Berg

Overmeer

Loosdrecht

N201




TROPOMI, instrume

Measurement Method: Differential Optical Absorption Spectroradiometry
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TROPOMI, instrument over

Measurement Method: Differential Optical Absorption Spectroradiometry

Instrument Configuration:

* Four grating spectrometers ranging from UV to SWIR
~» A common telescope with a Field of view 108 degrees

= el 4

//V

£ \ Detector BN
nie ~

Module

Sun
calibration
FOV
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TROPOMI, instrumentbveri/iew

Measurement Method: Differential Optical Absorption Spectroradiometry

Instrument Configuration:
» Four grating spectrometers ranging from UV to SWIR
« A common telescope with a Field of view 108 degrees

Spectrometer | Band
N
T2 w05 | oos | [SEASEN | o

s [ | om | o2
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calibration
FOV
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TROPOMI, instrument overview
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TROPOMI, instrument overview
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TROPOMI, instrument overview -
European Spac
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TROPOMI, on Sentin

The Astrium AstroBus 250 on a 820 Km Polar Orbit
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ESA / NSO, Joi

PROTFLIGHT Approach
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ESA / NSO, Join

\esa

S,

May 2014

July 2013
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| Scientific Objectives | IS e

L. Maresi - TROPOMI, a stepping stone Logan, August 15th, 2013



ESA / NSO, Joint Pr

| Scientific Objectives | IYIES T ARl laiTole

| Payload |
Thermal Control & Str.
| Telescope |

' Electronics ‘laﬁm
I/F Control Unit
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ESA / NSO, Joint Pro
| Scientific Objectives | IS e

Satellite \ Payload |
Thermal Control & Str.

\ Telescope |
Ground Segment SWIR w’

Infrastructure ‘ Electronics Im
‘ Ground Processing | I/E Control Unit




ESA / NSO, Joint Prdj‘éét

Universal Gantt Chart

;gfm Universal Gantt Chart

=-. Execute
Y

. Re-baseline

é. Execute

‘. Re-baseline
%. Execute

‘. Cold Slap of Reality

%. Switch to "Agile” Method

‘. Finizh Project Very, Yery Late

é Pretend You Can Avoid This Hext Time
rashmnull. com




ESA/ NSO,‘Joint

Project Jumpstarting: lessons learned from
TROPOMbrhe NTCP Reference Frame

Technology

Pace Novelty

Complexity
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ESA/ NSO,‘Joint

Project Jumpstarting: lessons learned from
TROPOMbrhe NTCP Reference Frame

Technology

Pace Novelty
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@S3 ESA / NSO, Joint Pro

Project Jumpstarting: lessons learned from
TROPOMbrhe NTCP Reference Frame

§ Technology

' 4 ‘(‘-ﬂ'

Pace L AMERRRIWIS Novelty

MmaTM.tn-
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éSa ESA / NSO, Joint Project

Project Jumpstarting: lessons learned from
TROPOMbrhe NTCP Reference Frame
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ESA / NSO, Joint Proj

Project Jumpstarting: lessons learned from
TROPOMbrhe NTCP Reference Frame

§ Technology

5
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esa ESA / NSO, Join

“Life is really simple, but we insist on making it complicated.” — Confucius
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http://www.goodreads.com/author/show/15321.Confucius

ESA / NSO, Joint

eSa

“Life is really simple, but we insist on making it complicated.” — Confucius

7

“‘Atmospheric Chemistry is really complicated, but we insist in making it simple
- Harry Foerster
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ESA / NSO, Joint Pro

eSd

“Life is really simple, but we insist on making it complicated.” —

7

“Atmospheric Chemistry is really complicated, but we insist in making it simple
- Harry Foerster

“This project has only two speed.: forward and fast forward” — Kevin McMullan
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TROPOMI, atechno

Technology Platform & Technology Evolution.
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TROPOMI, a technoloay plat

eSd

Technology Platform & Technology Evolution.
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TROPOMI, a technology

eSd

Technology Platform & Technology Evolution.

Dinosaurs went extinct 31,000 years after a
meteorites impacted the Earth 65 million
years ago.

D.DAVIS
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TROPOMI, a technology pla

eSd

Technology Platform & Technology Evolution.

Dinosaurs went extinct 31,000 years after a
meteorites impacted the Earth 65 million
years ago.
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TROPOMI, a technology pla

eSd

Technology Platform & Technology Evolution.

Dinosaurs went extinct 31,000 years after a
meteorites impacted the Earth 65 million
years ago.
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-
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Palm went out of business
31 months after its peak
market success.
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TROPOMI, atechnolo

Q#1: What is our competitive advantage?
Q#2: What can we reuse for the next generation?
Q#3: What technologies may will make the design obsolete?

=>What is our Technology Platform?
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TROPOMI, a step

The Technology Platform of TROPOMI is a stepping
stone for future atmospheric chemistry missions
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TROPOMI, a stepp

eSsa

The Technology Platform of TROPOMI is a stepping
stone for future atmospheric chemistry missions

OMI was launched on 2004, first data on SO2 were released
in 2008.

= Atmospheric Chemistry is still in his infancy
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TROPOMI, ne

Which direction to go?
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TROPOMI, next step

Which direction to go?

Bigger & Better

Smaller & Smarter
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@Sa TROPOMI, next step ~

Which direction to go?

Bigger & Better

Smaller & Smarter
“It’'s too complicated, too different, you won't have any users.

Come back with something standard” - comment of an app
developer to the new Palm OS
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@Sa TROPOMI, next step =~

Which direction to go?

Bigger & Better

Smaller & Smarter

A simplified ‘entry level’ version of TROPOMI will have a
larger user base and will to ensure continuity to the cluster
of expertise.
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TROPOMl, nex

Stakeholder analysis

Industry will have less margin Engineers don'’t see it challenging
o _©

National Agencies & ESA The Scientist not interested
won't break the news with in an instrument with
a simpler instrument. similar performance.

=» nobody is interested in supporting a more affordable instrument:
L. Maresi - TROPOMI, a stepping stone Logan, August 15th, 2013 Slide 53



@Sa TROPOMI, ne

Smaller and simpler?

Convincing arguments WANTED!!

L. Maresi - TROPOMI,
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QUEST!

“If you're not confused, you were not paying attention.” — Tom Pelers,
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http://www.goodreads.com/author/show/3119590.Tom_Peters

QUESTIONS

eSa

“If you're not confused, you were not paying attention.” —

'\"('gg N

Netherlands

§£§a/ca TROPOMI

“The real discovery is not in finding
DutCh Space S RON new lands but in seeing with new
eyes.” — Marcel Proust
m innovation
for life I

L. Maresi - TROPOMI, a stepping stone Logan, August 15th, 2013 Slide 56



http://www.goodreads.com/author/show/3119590.Tom_Peters

esa ESA / NSO, Joint

Technology

Novelty

Complexity
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ESA / NSO, Joint

Freeform Telescope
Immerse Grating (SWIR)
Detectors (UV/VIS & SWIR)

Technology

Pace Novelty

Complexity
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ESA/ NSO,‘Joint

Freeform Telescope
Immerse Grating (SWIR)
Detectors (UV/VIS & SWIR)

Technology

Pace Novelty

Novel product retrieval, not yet
used in NWP, first instrument to
retrieve CH4

Complexity
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ESA / NSO, Joint

Freeform Telescope
Immerse Grating (SWIR)
Detectors (UV/VIS & SWIR)

Technology

Pace Novelty

Novel product retrieval, not yet
used in NWP, first instrument to
retrieve CH4

Procurement Constraints

Complexity
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ESA / NSO, Joint

Technology Freeform Telescope
Immerse Grating (SWIR)

Detectors (UV/VIS & SWIR)

Precursor Mission

Novelty

Novel product retrieval, not yet
used in NWP, first instrument to
retrieve CH4

Procurement Constraints

Complexity
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ESA / NSO, Joint

Technology

“Skunk works”
full team — full time

Define overall objectives,

Delegation, Operative autonomy check and re-assess

Pace Novelty

Complexity
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