FARO Annual Meeting 2024

Greenland / Denmark

- Input from annual Logistics Workshop in Denmark, February 2024

Major logistics operations 2024
Campaigns, stations, vessels

- Logistics sharing platforms
- ICARP IV

- Green transition

By Elmer Topp-Jargensen on behalf of NPOC Morten Rasch



2024 GNET Twin-Otter - gravity =~ = GNET plans 2024
- August (St Nord - NE Greenland - SCO - Tasiilaq area) e Circumnavigating Greenland with
I e WO r AS350-B3 helicopter visiting all
stations.

* Deployment of materials and fuel
with Norlandair Twin Otter prior to
helicopter campaign.

e Filling depots in:

- Hjgrnedal

- Sgndre Mellemlgb
- Centrum Sg

- Kap Harald Molkte
- Kap Morris Jessup
- Nares Land

- Hall Land

- Cass Fjord

- Hiawatha Gletscher

* Precision navigation ¢ Climate research  Timeframe

e Meteorology ® Space weather - Twin Otter 1.- 8. August

- Helicopter 2. august - 31. august

2 DTU Space, Technical University of Denmark

plans
2024

DTU
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2024 HE|iCOpter' = |a kes on icecap = Survey of GPS network in Northeast Greenland using AS350 =
» Melt lake bathymetry using drone 20 May 2024 e
e One day in August - in coordination with CNP -> Daneborg -> Danmarkshavn jap

GNET activities
e Qut of Kangerlussuaq

e Will also be measuring (off-ice) lakes in the
area close to Kangerlussuaq.

Technical University
of Denmark

4 DTU Space, Technical University of Denmark

6 DTU Space, Technical University of Denmark
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Aarhus
niversity
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Systematic Surveys on fnarine |

- Field tions: Nuuk, Disko, Qaqot

AARHUS
/ N UNIVERSITY

AARHUS
/ N UNIVERSITY

'DEPARTMENT OF BIOLOGY

sm—tm

LOGISTIWORKSHOP DTU | EGON RANDA FRANDSEN

9. FEERUARY 2024

LOGISTIKWORKSHOF DTU
9 FERRUARY 2024

LDGISTCS CODRDNATOR

o Frandsen

EGON RANDA FRANDSEN
LOGISTICS COORDNATOR

/ AARHUS LOGISTIGWORKSHOP OTU | EGON RANDA FRANDSEN
N UNIVERSITY G.FEBRUARY20M | LDGISTICS COORDINATOR.

Test of Rover in Nuuk

Field Location: Nuuk

Period: 22. February—7. March
PI: Claus Melvad

Logistic: ARC/GNI

Contact info: cme@ase.au.dk
Isaaffi

LOGISTIKWORKSHOP DTU | EGON RANDA FRANDSEN
9.FEBRUARY2024 | LOGISTICS COORDINATOR
"DEPARTHENT OF SI0LOGY




Fieldwork
plans
2024

GEUS

¢

GEUS

Geological Survey of
Denmark and Greenland

Fieldwork 2024

GEUS FIELD ACTIVITIES 2024

1.
2:
3
4.
5.
6.
7
8.
9.

PROMICE maintenance

GC-NET

PROMICE, Watson River

Glaciobasis Zackenberg

Glaciobasis Disko

Thawing mountains

Seismic stations upgrade/maintenance
Bjernbo Gletcher intrusion

Geological mapping, llulissat area

Greenland Ice Sheet . i§%
GC L NET Westher ﬁ@&%\ 3 Twin Otter campaigns Programme for monitoring of the
ccoly,  BuefiEntines Greenland ice sheet (PROMICE)

Stations \

PAB/NAQ 14/5 - 28/5: William Colgan + 4
SFJ 20/5- 2/6: Andreas Ahlstrgm + 6 Automatic weather stations

ZKB/DNB 10/6 — 18/6: Nanna Karlsson + 3

Fieldwork collaboration with:
KU-PICE, DTU Space, FMI, ECCC, BAS

Norlandair Twin Otters

X Contact: Andreas P. Ahlstrgm
apa@geus.dk)

Helicopter campaign
Red oval

llulissat ~ Aug 16 — 18: Jason Box + 2

Air Greenland AS350

“ - When: spring and summer -

Maintenance 2024

- Where: red dots on map (Thule,
Kangerlussuaq, Nuuk,
Narsarssuaq, Tasiilag, Kronprins
Christian land (KPC))

- How: Helicopter, Twin Otter, dog
sledge or car. -~ -

s»Contact:.Robert S. Fausto
(rsf@geus.dk)

PROMICE

™



Fieldwork
plans
AV

University of
Copenhagen

UNIVERSITY OF
COPENHAGEN

o EGRIP 2023 statistics EGRIP 2024 plans:
EGRIP logistics 2023 and 2024 plans. f’l | |Jr T"r ) o /I‘f; > ‘J‘ ,‘;)f:r,rr B
M.Kirk, 1.Koldtoft and J.P.Steffensen - Bo Vinther presenting! 10(11) LC-130(Hercules) flights, } LC-130(Hercules,
Ice and Climate group, K.U. Niels Bohr Inst. 100 peoplein and out of: EGRIP! 35 people inand out of EGRIP
gl e 1680 mantaaysiat EGRIR 700iman-days at EGRIP
L :EQ & 550iman=aays atkISS, IKangerussuag: 250iman=days atKISS, Kangerlussuag.

Future plans:

2024: Final sampling of basal material. Test of replicate
coring. Mounting solar panels for 11 kW. Packing down
EGRIP and making traverse train ready.

2025: Move entire camp from EGRIP to the true
summit of ice sheet, some 32 km East of U.S. Summit
camp (the old GRIP site)

2026: Replicate coring of the bottom 200 m in the old
GRIP borehole and sampling of basal material.

2027 - ?: Construction of Greenland Telescope ?
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Villum Research‘ Station

EastGRIP




Research Ships - Greenland Institute k

VeSSGlS of Natural Resources w

Greenland Institute
of Natural Resources

esearc

Cruise plans 2024
Tarajoqg: 18 May - 16 Nov. 2024
Sanna: 27 Apl’ll -23 Sept. 2024 (external chartering 7 July - 5 August).

Ships open for chartering
Cruise period can vary between years

Tajaroq charter costs pr day (2024): 220 000 kr. (c. 30.000 €)
Sanna charter costs pr day (2024): 75 000 kr. (c. 10.000€)

Address Contact

Pinngortitaleriffik T:+29936 12 00 . . .
Greenland Institute of Natural Resources F 4209361212 CO nta Ct: Helle Slegstad: heSI@mall.gl
Kiviog 2 =
PO Box 570 E: info@natur.gl
3900 Nuuk

Greenland -~



mailto:hesi@mail.gl
https://natur.gl/facilities/skibe/?lang=en
https://natur.gl/facilities/skibe/?lang=en

VeSSGlS a nd Danish Defence JOINT ARCTIC COMMAND

. Joint Arctic Command
S h I p S DEFENCE COMMAND DENMARK ARCTIC COMMAND

J:IDJAL'LCLREQLLESI SUPPORT

Danish defence — Uinskly

and

. o NSOGNING OM SKIBSTID SKIBE UDSTYR AKTIVITETER INSTITUTIONER
Joint Arctic

Command

About Danish Centre for Marine
Research

Danish Centre for Manne Research s infiated by the Danish academic

COMMunity
The overall asm of the cenler is

Administration of the funds to cover ship chartering

The Research and Innovalion Agency allocales a sum W0 support ship chares
for the Damish marine research groups

Chck here to find application forms (in Englsh)

Coordinate and cooperate with the Navy about the use of naval ships
to research cruises

vy shaps have on many occasions, including Galathea 3 expedition, baen

weasiully used for resaarch However there (s no lormal agreement on the
‘ese ships Damsh Centre for Manine Research will together with the Nawy
guidelines for the use of ships and serve as the contact posnt bebween

arcn anc get overview of Arctic research infrastructure, includir

ALhRICOy 5 h navy and SCientists

(. : ) nanSH DEFENCE . == ) === _ and facilitate rental of equipment between institutions

research s dependent on specalized and often expensve

Cl-

Ater cearch Wy exist in a few nshtubons. Access to borow or rent
ter sea :
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ISAAFFIK: A gateway to Arctic scientific overview and collaboration across boarders

ISAAFFIK Arctic Gateway ver. 1 was launched in April 2015

Primary focus area: Greenland

User driven - independent - organic growth - open to all in Arctic

Research

Danish Meterological Institute (DMI)

Geological Survey of Denmark and Greenland (GEUS)
Government of Greenland

Greenland Institute of Natural Resources (GINR)
llisimatusarfik - University of Greenland

International Arctic Hub (IAH)

Joint Arctic Command (JACO)

Ministry of Higher Education and Science

National Museum of Denmark

Technical University of Denmark (DTU)

University of Copenhagen (KU)

University of Southern Denmark (SDU)

Aarhus University (AU)

AWI - Alfred Wegener Institute (Germany)

CEOS - Centre of Earth Observation Sciences (Canada)
NSF / ARMAP - National Science Foundation (USA)

UiT - The Arctic University of Norway

Svalbard Integrated Arctic Earth Observing System (SIOS)

ISAAFFIK - a gateway to Arctic scientific overview and
collaboration across borders

Users: 830

Lists (who) E

mik.org

Maps (where)

WWW.ISad

Timelines (when)

Details (what)

e

& .
Link to Government of Greenland Expedition Website J& I
https://exp.gl/ (New website on its way — prefer e-mail contact) f“s.ffm gﬁffﬁ


https://exp.gl/

T
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ARCTIC
HUB

Making Arctic research [r-mmG—G—

ACCGSS|ble NorwayDenmark l?r:i::r(mgdom
- We connect people, institutions, and G reen | an d

countries within Greenlandic research # Finland
switzerland USA UK united states

United States , New York 'Netherlands

Oceans

Mediaarchives 2
Groundwats Commmuni T

education internationalconnections

Communltyhealth a level dessimination

D
t eanograph
i I t Vulnerability
mantme
c I m a e aaaaaaaa ity Aerosols

fISheS Welfarelandscape
q ooooo «» geology Glaciology

Halibut

Communication ==

Cryosphere

Connecting

09-02-2024 FIELD WORK LOGISTICS WORKSHOP 2024 | ARCTIC HUB
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ARCTIC ..to a broader |
HLFE Nalunaarsugaq takuuk: Nunatsinni

audience e

2000000020000

From an online workshop with
researchers & research

stakehBldars ... to www.isaaffik.org - the gateway

for researchers in Greenland

ISAAFFIK ==

P
’ N : - -
— ... to videos and articles on www.arctichub.gl
and social media

Rma;hers are flocking to South

g - Greenland: It costs working hours

\ and resources
.

09-02-2024 FIELD WORK LOGISTICS WORKSHOP 2024 | ARCTIC HUB
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- Input from annual Logistics workshop in Denmark, February 2024

== ICARP |V

INTERNATIONAL CONFERENCE ON & Danish participation
ARCTIC RESEARCH PLANNING = e :
= Topic Area 7: Technology, Infrastructure,
Logistics, and Services:

& _ Marie Frost Arndal (FARO)
- Morten Rasch (INTERACT)
- Elmer Topp-Jargensen (INTERACT)
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e
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- Green transition

- Sustainable energy solutions
- Remote Access
- New technologies —_——



Zackenberg Research Station
Solar power T 3
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2023

Weekly kWh production

200.0
180.0
160.0
140.0
120.0
100.0

80.0

kWh

60.0

* From 06.22 to 08.31.:
* Total output of all panels:

* 5300 kWh
* Panel outputs (% of total):
 East 26.3%
ot « South45° 24.7%
e e * West 23.8%
Toun® e South90° 20.5%
* South90°Il 4.7%

* Generator use down by 80%
* June 14%

el S e R R R B I S I~ = = B EPL- TP, Pt S T S S R 2 ° 0
rbEﬂ:bEfl;b&::;&.%&1&2&1&2&1&1&1&1&1Eﬂﬁg.%i.%gzﬁﬁlgzgzﬁbEig.rﬁa July 20%
o e e L g e e E N s E P £
DS S Sl S S S S S S S Sl Sl S S S S S S S S 'AUgUSt:Z:Z%

Compiled by Eero Koskinen

* On average, generatorisin use
4.5 hours each day



New or updated Kobbefjord Research Station X
solar power systems |

Accommodation building (2019)
* 4 rooms with 2 beds in each
* Toilet

* Technical room

Storage building (2019)
* To rooms for storage and

snowmobile
UNIVERSITY OF

COPENHAGEN Solar power facility/plant 15x300W

with 12X120Amp battery bank

0Old cabin rebuild in 2021
* New kitchen

Future plans:

2024: Final sampling of basal material. Test of replicate
coring. Mounting solar panels for 11 kW. Packing down
EGRIP and making traverse train ready.

2025: Move entire camp from EGRIP to the true
summit of ice sheet, some 32 km East of U.S. Summit
camp (the old GRIP site)

2026: Replicate coring of the bottom 200 m in the old
GRIP borehole and sampling of basal material.

2027 - ?: Construction of Greenland Telescope ?



Villum, EGRIP and Zackenberg online

Starlink connection brought Zackenberg to the Internet

e Transmitted .+ Received

Broadband Comes to Station Nord RadiOLal?(%w

Starlink Standard Terminal installed 2023-08-06
at the welfare building at Station Nord

81.60086°N 16.65879°W First powered up on August 5, 2023

Time from power ON to viable link: <15 min.
100-150 Mbit/s downlink, 10-20 Mbit/s uplink.
World’s first video conferences from Station
Nord were conducted yvithout a hitch

2024-02-10




Zackenbergonline

Long-range Wi-Fi connections to Daneborg and over the Zackenberg valley
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RadioLalgﬂ%

ear signal

What’s Next in Satellite Communications ???

What does the next generation satellite terminals look like ???

Our Technology

lllustration: AST SpaceMobile

Direct Broadband Delivery to a Standard 5G Smartphone !!!

2024-02-10 16



Radiolab&Aa

a clear signal

AST SpaceMobile

aunched Séptei(l;er?o, 2022

Launch mass: 1500kg |

- / Orbit: 530 km, Iﬁdlnaﬁlon 53:

I (taunched together with Starlink satelli
] 3 ; 2

What'’s next from AST SpaceMobile ???

3248 mm

Operational satellites: “BlueBirds”
Full constellation: 243 satellites
Orbit Height: 725 — 740 km
Anticipated lifetime: 7 — 10 years

BlueBird 1, 2, 3, 4, 5 will launch during 2024 and will be
similar to BlueWalker-3

The BlueBirds will allow both 4G/LTE and 5G handsets to
access the services

First two-way voice call via BlueWalker-3: April 25, 2023.

First 4G Internet connection June 21, 2023, from an
unmodified Samsung Galaxy $22 smartphone located
near Maui, Hawaii, in a wireless dead zone.

First 5G Internet and video connection September 8, 2023
Download speed: =10 Mbit/s. Later tests: =14 Mbit/s

2024-02-10 18
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