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Introduction

Greenland is one of the most dynamic natural laboratories on Earth, a place where the
cryosphere, ocean, atmosphere, geology, and human communities intersect in ways
that both challenge and advance scientific understanding. Conducting research here
demands more than disciplinary expertise—it requires careful planning, deep respect
for local knowledge, and the ability to adapt methods to harsh, variable conditions.
This fieldbook was written to meet those demands. It is a practical manual aimed at
researchers and graduate students preparing for Arctic fieldwork in Greenland, with a
focus on scientific rigor, logistical realism, and ethical collaboration.

The guide is intentionally multidisciplinary. While many handbooks specialize in a
single domain—glaciology, marine science, ecology, or social research—work in
Greenland often spans them all. Ocean conditions can shape glacier dynamics;
permafrost thaw can transform river chemistry and carbon fluxes; community
priorities can refine research questions and sampling designs. By placing methods and
logistics side by side, and by highlighting the connections among disciplines, this book
helps teams design integrated studies that are safer, more efficient, and scientifically
robust.

Ethics and partnership are central throughout. Research in Greenland succeeds when
it is done with, not merely in, communities. That begins with early, transparent
communication about goals and methods; continues through co-developed research
questions, hiring and training local collaborators, and committing to data stewardship
and accessible results; and extends to long-term relationships that recognize
Greenlandic expertise. We emphasize respectful engagement, culturally informed
practices, and the responsibilities that come with collecting samples and data in
places that are both scientifically important and socially meaningful.

The realities of working in the Arctic demand meticulous preparation. Weather
windows are short, logistics are complex, and safety is nonnegotiable. This fieldbook
translates hard-won lessons into checklists, decision frameworks, and step-by-step
protocols: how to select a field site, ship hazardous materials, manage risk from
wildlife and storms, establish reliable communications, power instruments, and keep
people healthy in remote camps. Throughout, we prioritize approaches that minimize
environmental impact and uphold Greenland’s regulatory requirements.

Strong science is reproducible science. From sampling design and metadata standards
to sensor calibration, field notes, and version-controlled analysis, the book provides
concrete guidance for making your work auditable and reusable. We advocate for FAIR
data principles—findable, accessible, interoperable, and reusable—and show how to
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implement them in practice, from file naming and backups to community data portals,
code notebooks, and provenance tracking. The goal is not only to publish results, but
also to enable others to build upon them.

Because no two projects—or field seasons—are alike, the chapters are modular. Early
chapters help you scope objectives, assemble teams, and engage partners. Method
chapters detail protocols for glaciology, oceanography, permafrost, ecology, geology,
archaeology, and social science, with notes on instrument hardening and cold-weather
maintenance. Logistics chapters cover camp systems, communications, and transport.
Later chapters focus on data management, analysis, and publishing, including how to
present findings in ways that are meaningful to both scientific and local audiences.

Finally, this is a living approach to polar research. Conditions change, tools evolve, and
partnerships deepen over time. The practices described here are designed to be
adapted, combined, and improved through reflection and feedback. Use this book as a
scaffold for planning and decision-making, a repository of proven methods, and a
reminder that excellence in Greenland research is measured not only by novel
findings, but also by safety, stewardship, reciprocity, and the clarity with which your
work can be understood and reused.
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CHAPTER ONE: Greenland Research Landscape:
Geography, Climate, and Infrastructure

Greenland is a land of extremes and contrasts, a place where the familiar rules of
fieldwork are often rewritten by ice, ocean, and sky. For the researcher, it is both a
wonder and a challenge: the scale is vast, the weather is fickle, and the infrastructure
can be sparse or surprisingly robust depending on where you go. Understanding the
lay of the land—literally and figuratively—is the first step to planning safe, efficient,
and scientifically meaningful work. This chapter provides a grounded overview of
Greenland’s geography, climate systems, and the logistical lifelines that make
research possible. It is not a textbook on Earth systems, but a pragmatic map of the
terrain you will navigate, from coastal communities to the ice sheet’s interior.

At more than two million square kilometers, Greenland is the world’s largest island, a
continental-scale fragment of North America adrift in the North Atlantic. The island’s
dominant feature is the Greenland Ice Sheet, or Sermersuaq in Kalaallisut, which
covers roughly 80 percent of the land surface and contains enough ice to raise global
sea level by over seven meters if fully melted. Around the margins, the ice sheet
fractures into outlet glaciers that calve icebergs into fjords and coastal bays. Beyond
the ice, a narrow ring of ice-free terrain—often just a few tens of kilometers
wide—hosts tundra, mountains, valleys, and lowlands where human communities and
terrestrial ecosystems have persisted for millennia. The interplay between the ice
sheet and the ocean is the primary engine of change in the region, but the coastal
fringe is where most science and all people live.

The island stretches from 60°N to 83°N, spanning multiple climatic zones and daylight
regimes. In the south, summer brings near-endless daylight and relatively milder
temperatures, while winter storms can be fierce and persistent. In the north, the sun
disappears for months in winter and remains above the horizon for months in summer.
This latitudinal gradient shapes field seasons: most terrestrial work is concentrated
between June and September, when sea ice is navigable, temperatures are tolerable,
and access to interior sites is possible via ski planes or helicopters. The Arctic and
Polar Fronts—boundaries between warm and cold air masses—often track across the
region, producing rapid shifts in weather that can make or break a field campaign in a
single day.

Greenland’s coastline is deeply indented, a maze of fjords, islands, and sounds shaped
by past glaciation and ongoing tectonics. The west coast, facing Davis Strait and Baffin
Bay, is generally more accessible in summer due to lower sea ice concentration, while
the east coast, facing the Greenland Sea, is influenced by the East Greenland Current
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and can carry heavy multi-year ice well into the melt season. The north coast,
adjoining the Lincoln Sea and Nares Strait, is among the most challenging for maritime
operations. The southeast, with its steep mountains and remote fjords, is beautiful but
logistically demanding. The northwest, around Qaanaaq and Humboldt Glacier, sees
fewer vessels and demands robust self-sufficiency.

Three broad physiographic zones frame your thinking. First is the Ice Sheet and Ice
Caps—the high-elevation interior plateau with dry polar desert conditions, katabatic
winds, and surface elevations rising to over 3,000 meters near the center. Second is
the Proglacial Zone—the transition from ice sheet to ocean, characterized by
tidewater glaciers, meltwater rivers, proglacial lakes, and emergent landforms shaped
by ice retreat. Third is the Coastal and Lowland Tundra, where vegetation is low-
stature but biologically active, permafrost is widespread, and communities are
concentrated. Each zone requires different field skills, equipment, and safety
considerations, and many projects will span two or all three.

Settlement patterns reflect geography and history. Most of Greenland’s roughly
56,000 residents live in coastal towns and settlements, with the largest communities
clustered in the southwest (Nuuk, Sisimiut, Maniitsoq) and southeast (Narsaq,
Tasiilaqg). The capital, Nuuk, is the administrative and research hub, hosting
institutions such as the Government of Greenland (Naalakkersuisut), the University of
Greenland (llisimatusarfik), and the Greenland Institute of Natural Resources.
Longyearbyen, on Svalbard, is not part of Greenland but is sometimes used as a
logistical waypoint for northbound projects. Settlements vary from modern apartment
blocks and harbor facilities to small fishing villages with limited services, and
understanding local capacity is key to planning.

Access to Greenland is primarily by air or sea. The international gateway is
Kangerlussuaq Airport (SFJ), a former US military base now managed by Greenland
Airports (Mittarfeqarfiit) and the primary hub for Air Greenland’s internal network.
From Kangerlussuaq, Twin Otters and Dash-8s connect to Nuuk (GOH), llulissat (JAV),
Kulusuk (KUS), and other towns. Seasonal charter flights from Iceland (Keflavik, RKV)
to Kulusuk and Nerlerit Inaat provide another route to the east coast. Sea routes are
dominated by the cruise ship Sarfalik for passenger travel and Royal Arctic Line for
freight, with weekly services linking major ports like Nuuk, Sisimiut, Aasiaat, llulissat,
and Qaqortoq. Shipping logistics are critical for heavy equipment and consumables,
while passenger flights carry instruments, batteries, and expedition members.

Field access from coastal hubs relies on helicopters and ski-planes (Air Greenland’s
DHC-6 Twin Otters with wheels/skis). Helicopters (typically Bell 206/212/412 or AS350)
are the workhorses for site visits, crew changes, and light cargo, with ranges of
200-400 kilometers depending on weather and load. Twin Otters on wheels can land
on gravel airstrips, on sea ice in late winter, and on glaciers equipped with skis; in
summer, they serve ice-free airstrips and prepared glacier runways. Fuel availability
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varies: towns have diesel and aviation fuel, but remote camps require fuel caching or
resupply. For northbound projects (Thule, Qaanaaq, Alert), military air support or
specialized charters may be needed. Always confirm permissions, insurance, and
operator experience before committing to a mobilization plan.

The climate is polar maritime in the south and polar continental in the north and
interior. Annual mean temperatures range from around -5°C in the south to -20°C in
the north, but extremes are common. Summer highs can reach 15-20°C in lowland
communities, while interior stations regularly see -30°C even in July. Precipitation is
modest but highly variable; the ice sheet interior is a polar desert with less than 100
mm water equivalent per year, while coastal mountains can receive substantial
snowfall. Seasonal melt typically runs from May through September, with peak runoff
in July-August. Fog, low cloud, and katabatic winds are frequent hazards, especially
near glaciers and along the coast. Understanding the interplay of synoptic patterns,
topography, and local wind regimes is essential for safe operations.

Sea ice is a defining variable for maritime and coastal research. The west coast
generally sees seasonal ice cover, with open-water periods from late June to
September, though multi-year ice can linger in fjords. The east coast is dominated by
the East Greenland Current, which transports thick multi-year ice from the Arctic
Ocean; ice conditions can be severe even in summer, and multi-year ice requires ice-
strengthened vessels. The north coast, including the Lincoln Sea and Nares Strait, is
ice-bound for much of the year, with short windows of navigability in late summer. Ice
charts from the Danish Meteorological Institute (DMI), the Canadian Ice Service, and
the U.S. National Ice Center are critical planning tools. For fieldwork on sea ice,
standard protocols for thickness, stability assessment, and emergency equipment
apply, with conservative thresholds for travel and drilling.

On land, Greenland’s ice-free areas are characterized by permafrost, low vegetation,
and active geomorphology. The active layer—the top layer that thaws
annually—typically ranges from 30 cm to over 1 meter, depending on substrate,
moisture, and vegetation. Patterned ground, solifluction lobes, and retrogressive thaw
slumps are common features, especially in warming regions. Soils are often coarse
and nutrient-poor, but coastal valleys can support shrub tundra and peat deposits.
Rivers are snowmelt- and glacier-fed, with peak discharge in mid-summer; crossings
can be hazardous, and hydrology sampling often requires waders or small boats. Field
camps in tundra areas must account for wind exposure, drainage, and fragile
vegetation. Leave-no-trace practices are essential to minimize impact.

The ice sheet itself is a dynamic landscape. Surface elevations increase gently from

the margins to the interior dome near Summit Camp (~3,200 m). Snow accumulation
varies with elevation and proximity to storm tracks; the highest accumulation occurs
in the southeast and southwest, while the north and northeast are drier. Surface melt
is intense along the margins, creating supraglacial streams and meltwater lakes that
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can drain catastrophically through moulins. Crevasses are prevalent near fast-flowing
outlet glaciers and in the ablation zone; travel on foot or by vehicle demands glacier
safety training and appropriate ropes, harnesses, and crevasse rescue equipment.
Aviation operations benefit from prepared ski-ways and seasonal runway maintenance
on glaciers.

Research infrastructure is concentrated in coastal hubs and a handful of interior
stations. The Greenland Climate Network (GC-Net) operates automated weather
stations (AWS) across the ice sheet, providing long-term meteorological data and
potential reference points for field campaigns. PROMICE (Programme for Monitoring of
the Greenland Ice Sheet) includes AWS and mass balance sensors at the margins,
offering valuable context for glaciological work. In the south, the Katadjat field station
near Kangerlussuaq supports terrestrial ecology and permafrost studies. In the north,
Summit Camp is a high-elevation hub for atmospheric science, glaciology, and ice
coring; access is via ski-planes from Kangerlussuaq, typically in spring or late winter,
though summer operations are possible with careful planning.

Marine research benefits from two primary vessels operated by the Greenland

Institute of Natural Resources: the MV Siku (approx. 25 m, capacity for 12-15 people)
and the smaller RKH-200, both capable of coastal surveys and sampling. The RV Disko
Il (operated by Aarhus University) is another research platform for west-coast work. Ice-
strengthened vessels from international partners often collaborate with local
authorities; if your project requires a large research vessel, early coordination with the
Greenlandic permitting authority (the Agency for Mineral Resources and
Naalakkersuisut) is essential. For fjord and nearshore work, smaller boats, Zodiacs, or
unmanned surface vehicles (USVs) are common, but cold-water immersion protocols
and local knowledge are mandatory.

Power infrastructure in towns is increasingly diversified. While diesel generators
remain common, wind and solar installations are growing, and hydropower is
significant in some regions (notably near Maniitsoq and llulissat). For field camps,
power is your responsibility: small generators, solar panels, and lithium battery banks
are standard, with careful planning for low temperatures and limited daylight. Fuel is
widely available in towns but limited in remote areas; fuel caching and safe storage
are core logistics. Communications infrastructure includes 4G LTE networks in most
towns, with decreasing coverage outside populated areas. Satellite
communications—Inmarsat, Iridium, or Starlink—are essential for remote operations;
Iridium voice and text are reliable in all weather, while data rates depend on the
service and terminal.

Permits and regulatory oversight are centralized. The Government of Greenland
(Naalakkersuisut) manages permissions through several agencies: the Ministry of
Mineral Resources (for research in mineral and hydrocarbon areas), the Ministry of
Fisheries, Hunting and Agriculture (for marine sampling and wildlife interactions), and
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the Ministry of Education, Culture, and Research (for permits related to archaeology
and cultural heritage). Cross-border research near the Danish military base at Thule
requires additional coordination with Danish authorities. Detailed permitting workflows
are covered in Chapter Four, but the core principle is early, transparent engagement
with regulators and communities. Sample export and import follow international and
national rules; some materials (e.g., biological samples, geological specimens) require
specific permits.

Field seasons are dictated by sea ice, daylight, and weather. The most common
window for coastal and terrestrial work is June through September, with July-August
offering the warmest temperatures and longest daylight. Early spring (March-May) is
suitable for winter physiology studies, sea ice travel, and high-elevation ice sheet
work, where stable cold and long days aid logistics. Autumn (September-October) can
be productive but risks early storms and shortening daylight. Winter operations are
generally limited to towns or highly specialized campaigns with cold-weather expertise
and robust safety plans. Always build flexibility into schedules; storms can delay
flights by days, and sea ice can block marine access unexpectedly.

Risk profiles vary by location and season. Weather is the primary hazard: whiteouts,
katabatic winds, and sudden temperature drops can incapacitate even experienced
teams. Wildlife risks include polar bears in the north and east, and aggressive walrus
in some coastal areas; carrying appropriate deterrents and firearms (with permits and
training) is necessary where required. Travel on ice demands conservative judgment;
ice thickness guidelines vary by application (e.g., walking vs. snowmobile vs. drilling)
and should always be verified locally. Medical evacuation is possible but slow and
expensive; first aid training, trauma kits, and evacuation insurance are mandatory.
Comprehensive risk management is covered in Chapter Seven.

Environmental stewardship is embedded in Greenlandic regulations and scientific best
practices. The concept of Leave No Trace applies to tundra vegetation, archaeological
sites, and snow/ice surfaces; pack out all waste, minimize camp footprint, and avoid
disturbing sensitive habitats. Waste management includes separating recyclables,
storing human waste appropriately, and transporting hazardous materials (e.qg.,
batteries, chemicals) back to approved facilities in towns. Fuel and oil spills require
immediate containment and reporting; response plans should be part of your field
manual. In Chapter Ten, we detail waste protocols and camp hygiene that align with
local expectations and environmental regulations.

Ethical collaboration with communities is not optional; it is the foundation of legitimate
research. Most fieldwork will intersect with towns or settlements, where local
knowledge, labor, and infrastructure can significantly improve safety and outcomes.
Engaging early means sharing your goals, timelines, and methods in accessible
language; hiring local guides and crew; compensating fairly; and committing to data
sharing and capacity building. Be mindful of cultural norms: ask before photographing
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people, respect private property, and avoid disrupting daily life. In some areas,
hunting and fishing are central to livelihoods; your presence should not interfere.
Chapter Three expands on co-developed research and community engagement.

Data and logistics must be planned in tandem. Shipping hazardous materials (e.qg.,
lithium batteries, fuel, scientific chemicals) requires compliance with IATA/IMDG
regulations and Greenlandic customs, plus lead times of weeks to months. Instrument
hardening for cold includes battery heating, moisture control, and protection from
wind abrasion; maintenance windows are limited by weather and access, so
redundancy is wise. For remote stations, Iridium or VHF repeaters may be necessary
for telemetry; for UAVs, know national flight restrictions and maintain line-of-sight.
Power budgets, storage capacity, and backup systems should be designed
conservatively, with the expectation that solar input will be low and temperatures
harsh.

Reproducibility in extreme environments begins with robust protocols. Document your
methods in field notebooks and digital logs, capture metadata at the point of sampling
(time, location, instrument settings, environmental conditions), and align with
community standards (e.g., Darwin Core for biodiversity, CF Conventions for climate
data). File naming should be systematic and human-readable; version control and
backups are critical when bandwidth is limited and power is scarce. FAIR data
principles are not just an ethical ideal; they make your work usable by future teams
and local partners. Chapters on data management and reproducible analysis will
provide step-by-step workflows.

Publishing and communicating results should consider both scientific and local
audiences. Share findings with communities and stakeholders in accessible
formats—presentations, visual summaries, or plain-language reports—before or
alongside journal submissions. Acknowledge local contributions explicitly; include co-
authors where appropriate and credit collaborators in metadata. When presenting
results to policymakers, focus on actionable insights relevant to Greenlandic priorities,
such as fisheries, infrastructure, or environmental protection. Clear, respectful
communication strengthens trust and opens the door to long-term partnerships.

Planning for Greenland begins with realistic scope. While the island offers unparalleled
research opportunities, budgets, timelines, and personnel are finite. Prioritize
objectives, identify the minimal viable dataset, and design modular field campaigns
that can adapt to weather and logistics. Early coordination with a Greenlandic
counterpart—an institution, company, or community—can clarify feasibility, reduce
risks, and improve relevance. As you read this fieldbook, keep in mind that methods
are tools, not ends in themselves; the right method is the one that is safe, ethical, and
yields reliable data under local conditions. The chapters ahead will help you choose,
implement, and refine those methods.
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Geography and climate set the stage; infrastructure and logistics determine what is
possible. Greenland is not a place where plans survive contact with reality unchanged,
but with careful preparation and respectful collaboration, you can turn uncertainty into
opportunity. Use this chapter to sketch your project’s physical and operational
context: where you will go, when you will go, how you will get there, and what you will
need to stay safe and productive. Then build outward, adding layers of detail as you
read through the methods, safety, and data chapters. The landscape is vast, but the
path becomes clearer with each step.
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