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Vision
“New Space Powered by Traditional Space Heritage”
4 Mission )
“To create an environment where “New Space” enterprises and entrepreneurs can have
access to a community of seasoned Space science and technology experts and project

opportunities that include international cooperation and collaboration focusing on
\_ terrestrial applications.” )

Objectives \

Blend “New Space” agility with “Traditional Space” resilience maintaining the advantages of
fast Space missions’ lead times and low cost while ensuring high reliability and availability.
Promote collaboration at an international level to develop innovative Space projects, with a
focus on helping solve environmental issues.

Encouraging innovative practical applications by utilizing data generated by Space missions,
with a focus on supporting a healthy green sustainable environment.

Identify international funding opportunities and assist its members in accessing them.

/DDDDD\

Arrange preferential rates access to world class Space facilities such as ground station, MAIT,
environmental and radiation testing facilities offered by its Partners. /
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Services

[ Facilitate the exchanging knowhow and Expert Advice - “Interlink”. A virtual platform for its

members to exchange knowledge on specific needs.

J Support “New Space” enterprises and entrepreneurs to succeed and grow by promoting them,

providing them with advice and assisting them in identifying suitable partners.

 Setting up Collaborative Innovative International Projects and providing the required expertise

through its “Expert Members”.
1 Organising thematic calls for project proposals that its members can participate in.

[ Facilitate access to facilities across the globe that are offered through its “Partners”.

] Facilitate access to software tools offered through its “Partners” e.g. for modelling and

simulation

(] Set up a one stop virtual shop for developing Space missions from payload requirements to

satellite and CONOPS concepts.

[ Organising workshops, seminars, and conferences as well as various outreach activities.
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Board of Trusteed >
Legal Council

INTOSPASS CEO

Advisory Board

Membership and
Partners Manager

INTOSPASS CTO
|
Projects’ Technical
Management Management

List of Partners

Administrative Manager

Outreach manager

TBC

Projects and Access to Pool of Experts

List of Partners

IT - Website portal
management.

TBC

Experts who are willing to consider joining the Associationas an
“Expert Member”, pending formal agreement and approval
(Listed in Alphabetical order):

Avelino Adalid, Adriano Camps, Aquib Moin, Andrés Gomez Paz,
Diogo Rodrigues, Chris Castelli, Chris Lee, Jose F. Moreno-Alvarez,
Khaled Al Hashmi, Khaled Alawadhi, Martin Gee, Petr Bares,
Richard Holdaway, Richard Peckham, Rafael Ponce, Raid M
Suleiman, Ingemar Soéderguist, Mohamed Amara, Mohamed
Ibrahim, Mohamed Zayan, Satishchandra Wani, Wael El Dali.

Software Tools
management

Financial Controller |—

INTOSPASS Organisation Chart

Conferences
and Events

News Letter —

Social Media

Educational

Outreach— [

Supporting
STEM
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The MEASMA Observatory Projects

“Middle East & Africa Space-based Monitoring of Atmospheric-pollution”
LAMQ.A” M\J @qu

Ly il g o W1 5oall (368 (5 el glil) A1 el Ailiadll aal "

1 MISO-IOD and MISO-XL LEO Constellation: An RAL-Space unique and innovative remote
sensing payload for measuring and monitoring constituents of atmospheric layers from 6km up
to 80km in Altitude, with vertical spatial resolution <3km. INTOSPASS to provide support by
identifying partners that can provide CubeSAT platform(s) and support mission(s) through
bilateral agreements.

 MEASMA Observatory GEO Instrument: Is an INTOSPASS initiative that aims to deploy a UV/VIS
hyperspectral monitoring instrument developed by Ball Aerospace (being acquired by BAE),
based on NASA’s TEMPO and KARI/NIER’s GEMS. It will measure the principal elements of
tropospheric air pollution over the Middle East and Africa.
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MISO 10D and XL LEO Satellite

Projects

“The Monitoring of atmospheric constituents and their Isotopologues by Solar Occultation™

MISO Science Overview:

A High-resolution Atmospheric transmittance spectroscopy.

dMonitoring composition of both the Upper Troposphere (UTS)
and Stratosphere: radiatively active gases, stratosphere-
troposphere Exchanges tracers, ozone chemistry gases, aerosols
and clouds, as well as their precursors.

A The UTS being the most sensitive to climate change. F

dHigh Spectral resolution: O, 02, 03, N2, N20, NNO, H20, HDO,
CH3D, CH4, and COC

dVertical spatial resolution <3km over an altitude of 6km to 80km.;:

(JCapable of measuring rapid vertical and horizontal variations in
the abundances of trace gases and aerosol around the
tropopause
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MISO 10D and XL LEO Satellite Projects

“The Monitoring of atmospheric constituents and their Isotopologues by Solar Occultation™

MISO Applications Overview:

JAtmospheric composition used as a strong indicator of anthropogenic emissions of
greenhouse gases and pollution precursors.

O Will help resolve challenges in trend detection with a knock-on effect on estimates
of their climate impact.

dMISO Will help answer:
o How does water vapor in the UTS responding to climate change and impact on climate?
o How does climate change affect stratospheric ozone and its recovery?

o How can surface emission estimates of GHG and surface ozone be improved by
improving their UTS representation?

o How does the composition of the tropical UTS and its response to increasing
anthropogenic and natural emissions change?
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MISO 10D and XL LEO Satellite Projects

“The Monitoring of atmospheric constituents and their Isotopologues by Solar Occultation”

MISO Mission Overview:

dPrimary Instrument: TIR (8-12 um) laser heterodyne spectro-radiometry.
dSecondary Instrument: VIS/NIR (588 — 870 nm) hyperspectral imager.
dHighly miniaturization optical system and electronics.

AMISO 10D and XL constellation are respectively compatible with typical LEO 6U and
12U CubeSat platform’s volume, mass and power (with deployable solar panels).

solar panel
MISO
Instrument 2

UHF
deployable
antenna

s o g o
S-band
antenna

\{IJHF radio
\[Gps

Star tracker
and altitude

b o A and control )
Electrical power
MISO-XL 12U example may be based on: system system
https://www.spiedigitallibrary.org/conference-proceedings-of- On board _ Balleries
R f N - B N computer
spie/11530/115300U/Cubesats-for-monitoring-atmospheric-processes-Cube MAP MISO 10D 6U example may be based on:-

a-constellation-mission/10.1117/12.2573727.short https://www.mdpi.com/journal/remotesensing
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MEASMA Observatory GEO Project

“Middle East & Africa Space-based Monitoring of Atmospheric-pollution”
TROPOMI NO, in 201805 over TEMPO-ME FOR

L MEASMA Observatory GEO Instrument: ﬁ T a0 \‘Q o] % ~
Is an INTOSPASS initiative, inspired and | Y
based on a scientific paper written by
Dr. Raid Suleiman, Atomic and
Molecular Physics Division - Center for
Astrophysics at Harvard & Smithsonian,
that was published by ArSCO, in their
Arabian Journal of Scientific Research -
Volume 2021, Issue 2 in October 2021. It
is a geostationary orbit (GEO-belt)
hosted instrument is based on GEMS
and TEMPO developed by Ball
Aerospace.

1.0 1.6 20 25 3.0 35 40 45 50 55 60 65 70 75 B0 85 90

x 10" molecules em™®
O Its aim is to deploy a UV/VIS hyperspectral monitoring instrument developed by Ball

Aerospace (being acquired by BAE), based on NASA’s TEMPO and KARI/NIER’s GEMS. It will
measure the principal elements of tropospheric air pollution over the Middle East and Africa.
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MEASMA Observatory GEO Project

“Middle East & Africa Space-based Monitoring of Atmospheric-pollution™

MEASMA Observatory GEO Instrument

TEMPO Middle East East/West Pixel Size

Footprint (GEO at 512 E): DR b S
Location N/S | E/lW | GSA
(km) | (km) | (km?)
25°N, 51°E 1.74 | 452 | 7.87
Mecca 1.75 1452 | 791
Doha 1.74 | 452 | 7.87
Riyadh 1.74 | 460 | 10.2
Jerusalem 1.99 | 5.05 | 9.73
Cairo 1.97 | 5.26 | 9.90
Istanbul 2.52 | 5.57 | 12.77
New Delhi 1.91 | 5.15| 9.48
Assumes 2000 N/S pixels

Images on left curtesy of: https://iopscience.iop.org/article/10.1088/1742-6596/869/1/012085
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MEASWIA Observatory GEO Project

“Middle East & Africa Space-based Monitoring of Atmospheric-pollution™

MEASMA Observatory GEO Instrument Baseline and

Threshold Data Products:

Species/Products Required Precision Temporal Revisit

0-2 km O,
(Selected Scenes) Baseline only

10 ppbv

1.0 x 10> molecules cm
1.0 x 10 molecules cm™
1.0 x 10'® molecules cm2
4.0 x 104 molecules cm2

2 hour

1 hour
1 hour
1 hour
3 hour
3 hour
3 hour

1 hour

Reflectance (= x radiance / p x irradiance)

1.2

1.0

04

0.2

TEMPO wavelength range shown with GOME reflectances

T

v T v T - T v T L T

H,CO, SO, |
Fully clpudy, -
——— Sahara,Desért

Vegetation fed edge
Clear, ar al

Wavelength (nm)

Images on left curtesy of: https://iopscience.iop.org/article/10.1088/1742-6596/869/1/012085
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MEASWIA Observatory GEO Project

“Middle East & Africa Space-based Monitoring of Atmospheric-pollution™

MEASMA Observatory GEO Instrument Science

OMI NO, in April (

2005-2008)

over TEMPO FOR

Overview:

1 What are the temporal and spatial variations of emissions of gases
and aerosols important for air quality and climate?

O How do physical, chemical, and dynamical processes determine
tropospheric composition and air quality over scales ranging from
urban to continental, diurnally to seasonally?

O How does air pollution drive climate forcing and how does climate
change affect air quality on a continental scale?

O How can observations from space improve air quality forecasts and |

assessments for societal benefit?

1 How does intercontinental transport affect air quality?

.......................

..........................

[ How do episodic events, such as wild fires, dust outbreaks, and
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volcanic eruptions, affect atmospheric composition and air quality?

Images on left curtesy of:
https://iopscience.iop.org/article/10.1088/1742-6596/869/1/012085
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MEASMA Observatory GEO Project

“Middle East & Africa Space-based Monitoring of Atmospheric-pollution™

MEASMA Observatory GEO Instrument Applications:

dMapping NO, and SO, dry deposition at high resolution L Air quality and health
(JHalogen oxide studies in coastal and lake regions dUltraviolet exposure
Tidal effects on estuarine circulation and outflow plumes dWater vapor studies
I Night light measurements resolving lighting type (Sea breeze studies
JSocio-economic studies and National pollution inventories (A Dust transport

JAir pollution from oil and gas fields

dShip tracks, drilling platform plumes, and other concentrated sources

JSoil NOx after fertilizer application and after rainfall dBiomass burning
JCrop and forest damage from ground-level ozone dFoliage studies

dSolar-induced fluorescence from chlorophyll
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MEASMA Observatory GEO Project

“Middle East & Africa Space-based Monitoring of Atmospheric-pollution”™

MEASMA Observatory GEO Instrument Misson Overview: ..

dinstrument based on Ball Aerospace’s TEMPO and GEMS
proven teChnOIOgy (https://www.ball.com/aerospace/programs/earth-science-weather/gems-tempo) «

(JHosted on a Geo-Stationary Orbit (GEO) satellite.
A High Reliability and Cost Effective.

dIndependent Pointing system from hosting platform.

dIndependent command and control.
A Mass 150kg
A Dimensions ~ 1m3

dPower 100 — 200 W depending on mode of operation.

Images on left curtesy of:
TEMPO Instrument Project and

Intelsat 1IS40e (TEMPO Hosting Satellite Platform)
https://g.co/kgs/QeYVmL

25t of October 2023 INTOSPASS® ©2023 — We-12_Emam_MEASMA_V2 Slide 13 of 17


https://www.ball.com/aerospace/programs/earth-science-weather/gems-tempo
https://g.co/kgs/QeYVmL

MEASMA Observatory GEO Project

“Middle East & Africa Space-based Monitoring of Atmospheric-pollution”™

MEASMA Observatory GEO Project Organisation Chart

The MEASMA Project Trustees

Project Funding and MEASMA Project Lead Science Advisory Group
Steering Committee INTOSPASS - UK (SAG)
|
Space Segment Lead Ground Segment Lead Science Lead User Groups &
| Outreach Lead
|
Hosting Service | Mission || Suencg Science Data | |
Instrument Lead — Provider Lead — Operation Observation «--+ Users Incl.
Ball - USA e.g. EI'ShailSat - Qatar Centre “ """ Planning e.g. UK, EAD
e.g. MBRSC Sci D
. t
Support to Payload Payload to - UAE Science uinci &a :
— to Platform - > Platform — Data : pp ]
, ) visualisation
Integration Integration LO Data —  Products |---¢ Incl. e.g
| .. === » . . C.5e
Archiving GeLrleraElon UK EAD
| DefinitionPayload | _| Platform o o 2
to Platform ICD Development : Educational
Sc[|)ence Science |
— ata -
Instrument Launch Service ivi Outreac!n
| | Archiving Subportin
Development Provider PP g
STEMe.g. UK
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MEASMA Observatory GEO Project

“Middle East & Africa Space-based Monitoring of Atmospheric-pollution”™

MEASMA Observatory GEO Instrument Filling the Gap in

Global Atmospheric Prolusion Monitoring

The MEASMA Observatory will compliment NASA’s TEMPO that covers North America, and KARI/NIER’s
GEMS that covers the Far-East, and ESA’s Sentinel-4. The aim is to be part of a global virtual network that

Sentinel-4 (hourly)
TEMPO (hourly) ' -

= GEMSYhourly)

.
‘ : :"‘1.’
o
|

)‘J‘. ‘.j‘\" = *
/257 7\.< ﬂ‘ % -

EMI GaoFen-5
(once per day)

OMPS
(once per day)

Sentinel-5
(once per day)

Sentinel-5P
(once per day)

https://ceos.org/document _management/Virtual Constellations/ACC/Documents/GEO%20A0%20Co
nstellation%20Geophysical%20Validation%20Needs%201.1%2020ct2019.pdf

will provide atmospheric pollution data
across the globe that can be shared freely
for the benefit of all mankind as outlined by
the whitepaper published by CEOS.

This project and the data it will generate
will be of great value to support the efforts
of the United Nation/UNOOSA, CEOS, GEO
and Eye on earth, as well as all
environmental and meteorological
agencies/orgainsations including academic

and research organizations across the globe.
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MEASMA Observatory Projects

Letters of Support

RAL Space™

Ball Aerospace
1600 Commerce Street

ball.com/aerospace

October 6, 2023
CS.23.CLC.01-MEASMA

Dr. Omar Emam - Director / CEO

INTOSPASS - International Outer Space Association Ltd
27 Angotts Mead

Stevenage, SG1 2NJ

England - UK

Re: Letter of support for the Middle East & Afvica Space-based-camera for Monitoring Atmospheric
Pollution (MEASMA Observatory)

Dear Dr. Emam_

We have discussed intemally the options to work with you on INTOSPASS’s proposal to develop,
launch, and operate an instrument similar to TEMPO to cover the Middle East / North Africa (MENA)
region. We think there are several areas where we could partner. Upon receipt of appropriate funding,
Ball Aerospace is committed to providing a re-build of the TEMPO sensor for the MEASMA
Observatory. However, we are also keen to explore other roles and ways Ball Aerospace can further
contribute.

At Ball Aerospace we have a fu

1 belief that you can’t manage what you don’t measure. We

have a strong interest in developing satellite pts to a:f qualny in new and valuable ways.
This has led to deploy of the G ionary Envi M ,}.n (GEMS) sensor
for the South Korean G and the T heric Emissions: M ing of Poltution (TEMPO)

sensor for NASA. These satellites collect mfmmanon on Ozone, NOX, SOX PM2.5 and PM10
(inferred from aerosol optical depth) and other greenhouse gases.

Combined with the Senmnel—4 satellite, many parts of the globe have — or will soon have — excellent air
quality data and & But significant gaps remain, particularly over the Middle East and Africa.
Solutions like TEMPO are fundamental tools in helping combat air poliution, and we are 1y
excited to support INTOSPASS’s vision to develop an integrated an' quality observation system for this
region, which can form part of the atmospheric monitoring virtual space-based network, along the lines
proposed by CEOS.

We recognize the unique role that INTOSPASS can play in leading this initiative. This project would
enable better knowledge of air quality information but also support regional Science, Technology.
Engineering, and Math (STEM) development in the region and Ball Aerospace is excited to support such
activities.

Sincerely,
f_ 2 r
IC‘, oo
Alberto Conti

Vice President and General Manager, Civil Space
Ball Aerospace & Technologies Corp.

Environment Agf.‘ Ncy - ABU DHABI

Date 15082023
Ref EADEISOM2023/1048

To whom i may concem
Salutation
: Middlle East & Africa Space-based-camera for Monitoring Atmos)

Recognising:

1. The transh dary nature of atmospheri
2. The requirement for high temporal reso\uhun monnnrlng
3. The potential of UVVIS h p for itori ic conditions
4. Thep tn \ml\ make significant toward closing this scientific
kncvwledge gaps identified in the Environmental Research Needs Register for the emirate of
Abu Dhabi, infer-alia:
21-1B.3-05  How fo forecast sand and dust storms for the next days?
21-18.3-06 How to forecast air quality to effectively inform population? .
21-1B3-0B8  Howioi igate the crigin of emissi in cases of i pli
Then:

The Environment Agency - Abu Dhabi (EAD), in its capacity as the designated competent authority for the
nvironment within the government of the Emirate of Abu Dhabi, is pleased o express its support to the

MEASMA Observatory EmclaEm& Africa Space-based for ric- pollution)
led by Dr Omar Emam of cmerm ion Lid.
EAD further its. willi to il atits d ion, regional subject matter expertise and

data to the inffistive

This letter is issued without cbligation on the part of EAD. Specifically, this letter does not commit to or imply any
financial contribution.

9 o
Ermaronment Agency - b DAl

Ahmed Abdulmuttaleb Abdulla Baharoon
Executive Director - Environmental Information, Science, and Quireach Management Sector

danioll dnyell ciljloll - pabogul. 45553 e 9344dh customerhappiness@ead gov.ae
PO Box 45553 - Abu Dhabi - United Arab Emirates T 4571-24 - www_gad gov.ae

23" October 2023

To Whom it may concern,

This is to confirm that Dr Omar Al-Emam has been working as a contracted employes within the Space Engineering
and Technology division of the Rutherford Appleton Laboratory for Space (RAL Space] since the beginning of October
2021.

Dir Omar Al-Emam provided technical expertise to deliver critical design and development activities for a European
Space Agency (ESA] funded scientific mission as part of the ESA Scout framework. Scout is a new component of E3A's
Earth O ion FutureEQ p focused on small sahellm delwenng walue-added scdence, either by
miniaturising existing space tech or by 2 new g technigues. Dr Omar Al-Emam was also
the payload electronics team leader for this project.

Dr Omar Al-Emann continues his consultancy rele by providing technical support to the project team in the next
phase of the scientific payload development. He is also in disoussions to identify potential partner organisations in
the MEMA region that can potentially be engaged with RAL-Space to jointly develop a Space mission and satellite to
launch the payload on a medium sized cubesat.

RAL Space is a UK Gowvernment national laboratory with over 50 years of experience and expertise in spacs
programimes with significant involvement in more than 210 space missions. RAL Space is part of the United Kingdom
Science and Technology Fadlities Council, 2 United Kingdom government agency that carries out researnch in science
and engineering and funds UK research in areas induding particle physics, nuclear physics, space science and
astronomy.

‘Your sincerely,
Digitally signed by
David Morthfield
Date: 2023.10.23
10:43:05 +01'00°

David Morthfield

Senior Project Manager | RAL Space

Science and Technology Facilities Councdl
To+44(0) 1235 395235 | M: +44 (0) 7887 891 275
Javid Northfield@STEC ac.uk

RAL Space™

wwawralspace. stic ac uk
Rutherford Appleton Laboratory | Herwell Campus | Dideot | Oxfordshire | 0011 00X

RAL Space 5 3 department of the Scienge and Technolomy Fadlities Councl which 5 2 part of United Kingdom Research and innavatian.

E e,
Techrology
Facilities Council
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THANK YOU FOR YOUR PARTICIPATION

You are invited to join the MEASMA Observatory GEO Instrument

1t Working Group Meeting

Hybrid meeting planned for 30" November 2023 to consider with
COP28 in Dubai - UAE

For further details please contact

Dr Omar Emam
Email: omar.emam@intospass.org
M: +44 756 1234 155

INTOSPASS - International Outer Space Association Ltd is a not-for-profit company limited by guarantee registered in England and Wales, company registration number: 1482868.

The INTOSPASS article of association ensures that it is not established or conducted for private gain: any surplus funds are used primarily for the benefit of the worldwide Space community through

INTOSPASS organised projects as well as funding proposals that get selected as part of INTOSPASS competitive calls for project proposals.
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