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The AMADEE-24 Mission Patch Heraldic

The mission emblem was designed by Sarah Feilmayr/OeWF
media team (visuals). It symbolizes the flag colors of Armenia
as the AMADEE-24 host country in red-blue-gold, forming a
spacesuit helmet with its visor and a human silhouette.

The central symbol of the spur gear stands for the engineering
heritage of Armenia, particularly the first Mars rover as well as
the missionsd many robotics exp orbits re
Earth and Mars with their respective Moons.
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1. Mission key personnel

Do not share this contact information outside the project i especially do NOT pass on this
information to media representatives, private individuals, or other organizations without

prior consulting the leadership.

We kindly request to channel any inquiry between Armenia and Austria via the OeWF leadership

team to ensure a single point of contact.

Important postal addresses

1 OeWF (Austrian Space Forum) Suitlab: Etrichgasse 18, 6020 Innsbruck, Austria

1 OeWF Mission Support Center: Stachegasse 16, 1120 Vienna, Austria

1 A-24 National Steering Ctte: c/o National Center for Innovation and Entrepreneurship, 49,

3 Komitas Ave, Yerevan, Armenia, Tel. +374 10 236774

Mission website: amadee24.oewf.org

1. A-24 leadership

Name Affiliation Email

Gernot Groemer OeWF Gernot.groemer@oewf.org

Reinhard Tlustos OeWF Reinhard.tlustos@oewf.org

Sophie Gruber (Logistics) OeWF Sophie.gruber@oewf.org
2. OeWF key personnel

Name Position Email

Willibald Stumptner (tbc)
Reinhard Tlustos (tbc)

Lead Flight Directors

willibald.stumptner
Reinhard.tlustos@oewf.org

Anika Mehlis CDR Flight Crew
Dpty: Robert Wild
Gal Yoffe CDR GOST Gal.yoffe@oewf.org

Dpty: Eleonore Poli, Lukas
Plazovnik, Judith Kuemmel

eleonorepoli27@gmail.com

Nina Sams
Dpty: Laura Bettiol

MSC/Flight Plan Lead

Seda Oezdemir
Dpty: Julia Knie

MSC/RSS Team lead

Dpty: Lucas Rehnberg
Sec: Andreas Zoller

BME Team lead

Alexandra De Carvalho
Dpty: Sylwia Kaduk

Human Factors Lead

Monika Fischer
Dpty: Reinhard Tlustos

Media Team Lead

Olivia Haider

Social Media Lead

Lukas Gradl

OeWF IT Teamlead
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3. Armenian National Steering Ctte Key personnel (contact via A-24 leadership)

Name

Affiliation

contact

Hayk Aslanyan

Coordinator Nat. Steering Ctte

hayk.aslan@gmail.com,

Mher Mehrabyan

Armenian Aerospace Agency

Hayk Margarian

CEO NCIE

Arman Darbinyan

Russian-Armenian University,
Head of Dep. Mathematical
Modeling

Gaiane Hakobian

Project manager A-24 | Armenia

Ani Grigoryan

A-24 Coordinator in Armenia |
ArmSpaceForum

4. Diplomatic representations

Austria

1 Austrian Ambassador to Armenia and Georgia (based in Tiflis/Georgia): Thomas

Mihimann

=A =8 =8 -8 -4

Mr. Rudolf LUKAVSKY, Commercial Counsellor, Austrian Embassy
Mr. Aram Marutyan - Honorary Consul of Austria in Yerevan
Colonel Thomas Ahammer, Austrian Ministry of Defense

Markus Ritter: Head of European Union Mission to Armenia (EUM)
Ambassador Franziska Honsowitz, Austrian Ministry for Foreign and European Affairs,

Department for Science Diplomacy and Dialogue of Cultures:

Armenia

1 Armenian Embassy to Austria:
0 Armen Papykian

o Tigran Zakaryan, 3" Secretary and Attaché for Science and Technology at the

Armenian Embassy
1 Hayk Chobanyan, Ex-officio Minister for High Tech Industries
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2. AMADEE- 24 Organizational Chart

@ : BSTERREICHISCHES WELTRAUM FORUM ProjeCt Owner: AUStrian Space Forum
Moo st Represented by the OeWF Board of Directors

A' 24 LeaderShlp G. Groemer, R. Tlustos & S. Gruber

LEGAL: F. Griebaum, SAF. OFF.: M. Klicker, LOGISTICS: GW Shipping

Mission Support Center ARMENIAN
R. Tlustos + W. Stumptner AEROSPACE

AGENCY
FP: N. Sams / L. Bettiol % 4 c@
RSS: S. Oezdemir / J. Knie Armenian
BME: L. Rehnberg /D. Raju/A.Zoller ;& Space Forum
HF A De Carva|h0 every dream is possible

OeWF Service Units

Experiment Teams IT: L. Grad

I Media: M. Fischer

. Accounting: O. Haider / T.
9 Junior Researchers Programs Crepuljarevic

1 Industrial testing projects — Strat.Com: P. Groll
1 Professional Observers Program

Field Crew
CDR A. Mehlis / R. Wild
GOST Lead: G. Yoffe/

Industrial Parthers E.Poli/L.Plazovnik/L.Kuemmel

LANCOM FORTIS Primary + Back-up Flight Crew
X-Technology GW Shipping AA-S: C. Kobald / C. Schwarz
Thomas Krenn Backaldrin
Afrocoffee EasySkinMotion
Land Tirol Land Oberosterreich
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3. AMADEE-24 aims

i A MA D-EBvas a Mars analog simulation in Armenia, managed by the Austrian
Space Forum hosted by the Armenian Aerospace Agency, Republic of Armeniad

Simulating Mars Human-robotic surface activities in terrestrial analogs had evolved into an
efficient tool for developing exploration mission architectures. They facilitate to understand
the advantages and limitations of future Human planetary missions, becoming an added
value for the development of remote science operations, helping to understand the
constraints and opportunities of the technology and workflows.

The test site was selected for its geological and topographic similarity to Mars. The AMADEE-24
mission presented an opportunity to:

1 Study equipment behavior involving the simultaneous usage of instruments with the option of
humans-in-the-loop (via two high-fidelity spacesuit simulators, portable system, etc.)

1 The development of platforms for testing life-detection or geoscience technigues, robotic support
tools for human missions and concepts for high situational awareness of remote support teams.

1 Studying the analog as a model region for their Martian counterparts.

1 Serving as a catalyst to increase the visibility of planetary sciences and human exploration.

1 Evolving the know-how of managing human mission to Mars deploying a realistic model for

Mission Support center T Astronaut actions and the encompassing decision-making framework.

fittttieean
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4. The AMADEE- 24 test site

The test site was located near a water dam in the Armenian province of Ararat. The location was >50
km from Iran, Turkey and Azerbaijan enclave border (across the mountain). The border to Turkey
was along the river Aras. Elevation was about 1100 m.
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DEM Model of the test site

The elevation of the surrounding hills was typically a few dozen to 100 meters.

4.1. Geography of the primary site  (waterdam Armash)

Climate

The climate in the region of Ararat was generally semi-arid with hot summers (June-August) and cold
winters (December-Febuary). Most precipitation falls around May, with an average annual
precipitation of about 550 mm. In March the average precipitation was 34mm. Snowfall was to be
expected during the winter period. Temperature and sunshine hours per day increased towards the
end of the mission. The average minimum temperature in March was around 5-10 °C, the average
maximum temperature around 20° C towards early April; with sunshine for up to 8 hrs/d.

Logistics

Armash was the nearest village with 2500+ inhabitants and was located south of the test site. The
nearest village with a medical center open 24/7 was Ararat (20 km northwest). Ararat can be reached
in about 30 minutes by car via route E117, which passes through Armash. Route E177 also leads to
Yerevan where the Erebuni Medical Center was located (60 km northwest). Along the E177 to
Yerevan, there are some accommodation options, cafés and fast food options in the villages of the
region. From Armash the nearest supermarket was 5 km south on the E177.

Medical safety

The Astghik Medical Center in Yerevan is the first in Armenia to receive the gold standard of
international certification of medical centers - JCI qualification. Its emergency ambulance service
operates according to European protocols. The distance to Armash was about one hour by
ambulance.

OWF 8
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4.2. Geology of the primary test site (Waterdam Armash)

Note: Research teams were reminded, that we maintain an artificial blinding of the
geoscience teams. That means, that we discouraged studying the literature about the test
site and only use materials that would be available in an equivalent form on Mars.

Geological genesis

The site was located in the Ararat Basin of the Lesser Caucasus mountains where the Eurasian

tectonic plate collides with the AhareaMeretavm t ectonic pl at
geological important plate collisions: The first one in late Cretaceous to early Eocene where the

South Armenian Block collided with the Eurasian continental margin. The second during Paleogene

when the Arabian plate collided with the South Armenian Block, which caused a long-lasting period

of magmatic activity. The South Armenian Block was now part of the Eurasian margin.

Rock composition

The rocks at the test site consisted of limestone, sandstone, slate and quartzite. They were formed
in the Devonian period; their age can be dated back to 354 to 417 million years. The rocks directly
near Armash and in the Ararat Basin in general were formed in a younger age; they consist of
alluvial deposits from the Quaternary period.
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5. Representative photos of the test site
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5.1. Grain size and basic optical ~ documentation: pre - mission overview

During the November scouting mission, a number of sand samples were taken to provide a first
insight into the surface properties. This was a summary of the analysis, conducted via laser
diffraction on a Malvern Panalytical MasterSizer 3000 at the Department of Geology, University of
Innsbruck. Grain size data were analyzed and visualized with GRADISTAT v 9.1 (Blott & Pye,
2001). Optical images were taken on sediment petrographic smear slides of the size fraction < 2
mm, using a Zeiss Axiolmager petrographic microscope (Dept. of Geology, Univ. of Innsbruck)

General notes

1 Very important: only the size fraction <2 mm was considered, i.e. no data regarding
gravel-sized particles and larger were generated

1 Both grain size and optical analyses were conducted on a single sample for each site. It could
not be tested whether they are representative of the general sediment cover of the respective
location.

Grain size summary

Sample #9, collected at site 6 (designated backup site), was composed of sandy mud, with a
unimodal, fine skewed distribution (Fig. 1). Sorting was poor. Grain sizes range from clay to sand;
the mode lies in the medium silt size range (24 um). Note that, although the sample was sieved to
remove gravel before measurement, a very low gravel content was measured. This observation
should be discarded as an artefact.

Sample #11, site 7 (designated primary site), consists of sandy mud. The distribution was unimodal

and symmetrical, sorting was very poor. Measured grain sizes range from clay to coarse sand, with

amodewasi n the coarse silt range (52 Ompsdisplajedinsampl ebds gr
Fig. 2.

Both samples are dominated by fine grained (i.e., clay and silt) material, making up 91 % of
sample 9 (site 6, backup) and 61.9 % of sample 11 (site 7, primary). In accordance with the general
grain size trend, sample 9 (backup site) exhibits a significantly higher clay content than sample 11
(primary), with 7.2 % and 2.2 %, respectively.
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Optical description summary

Sample #9 (site 6, backup) was of light brown color and was largely composed of gravel-sized
pieces of loosely agglomerated finer sediment (i.e., it can be easily broken into smaller pieces
manually). Organic material (roots) can be found with the unaided eye (Fig. 3).

Sample #11 (site 7, primary) exhibits a light brown color. Agglomerates are present (but less and
smaller than in sample #9). Likewise, organic material was readily found mixed in with the sediment

(Fig. 4).

Optical petrography of smear slides was of limited use, due to the mostly agglomerated fine
particles of clay and silt. This results in largely opaque grains, which cannot be further
characterized optically. The differences in the degree of agglomeration also lead to the seemingly
larger grain sizes of sample #9 compared to sample #11 (see Fig. 3 vs Fig. 4, bottom), although
grain size measurements show the opposite (see grain size distributions Fig. 1 and 2).

Sample #11, site 7 (primary). Optical image of bulk
sediment (top) and petrographic smear slide (bottom)

Preliminary assessment

Samples from both sites exhibit properties
consistent with a sediment cover largely
composed of in-situ weathering (in combination
with incipient soil formation, as evidenced by
plant roots and other, unidentified organic
material). Based on the high content of fine
grained material, aeolian transport was possible,
although this also depends on local conditions
such as vegetation cover and the formation of
aggregates. Protective measures of equipment
against the infiltration of sediment grains should
therefore be taken, especially in windy conditions
and/or if the sediment cover was expected to be
disturbed. Depending on sedi m
thickness and degree of agglomeration, vehicles
might be at risk of getting stuck. Likewise, gt ste7{primary)
moisture might affect traction considerably.

Based on the preliminary data presented here,

conditions on site are unlikely to be excessively aggressive (e.g. because of the amount of fine
grained sediment, excessively small particle sizes, or highly abrasive grain shapes and minerals).
However, further investigation of the mineralogical composition and geotechnical properties was
necessary to make truly reliable predictions of the expected sediment cover properties.

Reference GRADISTAT:

Blott, S.J. and Pye, K. (2001) GRADISTAT: a grain size distribution and statistics package for the
analysis of unconsolidated sediments. Earth Surface Processes and Landforms 26, 1237-1248.
(https://doi.org/10.1002/esp.261)
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5.2. Visual similarities to Mars

A noteworthy similarity lies in the convergence patterns of the slopes, indicating a consistent
geomorphic process at play in both locations. Additionally, the comparable steepness of the
hillsides suggests uniform geological influences shaping these features, which offer insights into
the dynamic forces shaping landscapes on Mars and Earth.

(Mars photo: NASA/Perserverance Rover, Image taken west to Belva Crater, Mars Region Jezero
Crater Longitude: 77.36869069° Latitude:18.48280163° (Sol 784)

s 2 >

The displayed resemblances, particularly in the rugged characteristics of certain areas and
layering, suggests potential similarities in the geological processes contributing to the formation
and erosion of these rock features.

(Mars photo: NASA Perserverance Rover, Mars Region Jezero Crater, Longitude: 77.40600745°
Latitude: 18.45879835° (Sol 466))
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The shared features suggest a comparable geological context, which implies the similar underlying
processes shaping these mountainous terrains.

(Mars photo: NASA Curiosity Rover, Mars Region Gale Crater, Base of Mount Sharp, Longitude:
137.36913767° Latitude: ":-4.673087126129127 ° (Sol 1144))
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6. Dress Rehearsal 1 V Peuerbach, Austria

The DR 1 was scheduled from 31Aug2023, 14:00 CEST to 03Sep2023, 16:00 CEST in the
community of Peuerbach, Upper Austria (about 1 hour driving west of Linz). It was the first
out of two Dress Rehearsals allowing for team-specific training, procedure rehearsals,
integrated sim-sims.
DR 1 Location:

1 Registration & Mission Support Center: Bruck-Waasen (BW) Fire Department -

Bruck an der Aschach 50, 4722 Bruck an der Aschach
1 AFi el duaszisane pit ASandgrube Fa. EckimairiiNiederweiding 7, 4722 Peuerbach

The DR 1 was preceded by a 5-day build-up periode and the AMAT 2023 course for OeWF AMBT-
graduates. Shipments from Innsbruck to and from Peuerbach were organized via the A-24 logistics.
The OeWF arranged accommodation for all participants. Lunches were a simple cold buffet (bread

& spreads, cheese/sausages, drinks, vegetables & fruits etc

Experiment staging area & Infrastructure
The field test area was a ca 100 x 200 m sand quarry, offering a range of sandy and rocky terrains.

The range was a 2min walk from the fire department. Large hardware items (rovers etc) were
stored indoor in a hall at the field site, where 230 V AC and freshwater was available.
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