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Greenlandic Fjord ecosystems in a changing climate: 

Socio-cultural and environmental interactions
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• 40 Scientists
• 1/3 ECR

• 15 institutions
• 7 countries



What are the 
consquences 
of retreating 
ice on the 
fjord 
ecosystem?

after Hopwood et al., 2018

• Marine 
productivity

• Carbon cycle
• Local climate / 

weather
• Livelihoods 



2022
scouting & 
setting up

2023 – 2024
intensive 
observation periods

2023 – 1000 person 
days in the field

2025
phase out



With the aim of getting local residents deeply 
engaged in the project, here's what was 
achieved on the field between August 2022, 
April and August 2023 : 

● 27 semi-conducted interviews with local 
residents from a variety of professions

● 1 commented path on the ice cap with a 
local resident

● 1 photo exhibition in the community 
centre of Narsaq

● 1 photo book with the exhibition’s 
pictures is in preparation for the local 
community

Interview of a local fisherman, April 2023. 
©photo credit: Thora Herrmann

Two local residents discussing at the exhibition, 
August 2023. ©photo credit: Anita Feierabend

Human Cluster



May-June 2023: erosion and export of land-derived organic 
matter and sediments by glacial meltwater 

Land cluster

• Installation of in-stream sensors to monitor water level, 
temperature, conductivity, pH, dissolved oxygen, turbidity

• Collection of soil, sediment, glacial ice and water samples for 
mineral and organic matter characterization, eDNA

August 2023: soil sampling campaign 
with S. Dötterl’s “Soil Resources” group at ETHZ

Focus on chronosequence above Narsaq: plots of different 
ages thus representing different stages of soil formation

©Anita Feierabend



Cryosphere – Cluster

• Understand dynamics of ice flow, calving and 
freshwater/sediment discharge

• Successfully installed and measured a wide 
combination of continuous sensors

• Lots of data - highly dynamic system

 Timelapse cameras (3x): >1 year
 Distrib. acoustic + temp. sensing: 4 weeks
 Radar Interferometer: 2 weeks
 Tide/wave gauges (2x): >1 year
 Ocean bottom seismometers (2x): exp. 1 year
 Broad band seismics (3x): > 3 weeks)
 Infrasound array: 2 weeks
 CTDs: along fjord/calving front
 UAV-surveys (front)
 Ice/water sampling , meteo station, …Animated timelapse-imagery of Qajuuttap Sermia (from Dachauer)



Ocean cluster

23.08-05.09.2023
10 scientists
16 stations 
> 1500 samples
32 CTD profiles

1

2



Ocean cluster

1. Ocean-terminating glacier

2. Land-terminating glacier
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Both fjords are
highly stratified.



Atmosphere Cluster
Understanding natural and 
anthropogenic sources of aerosols
and their climate impacts. 
Focus on glacial dust through EPFL 
ECO-Plains project.

Filters for chemical
analyses

Real-time 
measurements for

microphyiscal, optical
and other properties

Vertical 
measurements of
microphysics and 

composition

Remote sensing



Detecting Canadian Biomass burning

Particle concentration (cm-3) Absorption (Mm-1)

Preliminary data

30 flights
> 170 filters
20 real-time instruments



Total eDNA samples collected (2022-2023):

32 Air

20 Ice

53 Surface 
Marinewater

31 Freshwater

29 Soil

Current total: 198 eDNA samples (176 in 2023)

Measuring Biodiversity across the fjordic landscape 
33 Bottom 
Marinewater

Lowest sample: -640 m
Highest sample: +514 m

Plan to sequence microbial, plant and animal diversity



2 pages in national 
newspaper

Scan for an awesome video!

Outreach

www.greenfjord-project.ch, https://www.facebook.com/GreenFjord/

http://www.greenfjord-project.ch/
https://www.facebook.com/GreenFjord/


Qujanaq
     Tak

   Thank you

Funding from: SPI, SNSF, 
EPFL, UNIL, ETHZ, UZH Credit: B. Heutte, EERL, Canadian biomass burning
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2 The most vulnerable mountain ‘water 
tower’ in the world

PAMIRUnique region

1 A region with ‘stable’ glaciers:
"Karakoram Pamir Anomaly"

Miles, ….and Pellicciotti, 2021, Nature Communications

2000-2016 glacier health



1

Unique region

Immerzeel et al., 2020, Nature

2 The most vulnerable mountain ‘water
tower’ in the world

A region with ‘stable’ glaciers:
"Karakoram Pamir Anomaly"

PAMIR

What is the current state of the Pamir cryosphere?
− Causes, character, future of the Anomaly?
− Impacts on ecosystems, hazards and water resources?
− History of cryospheric research, understanding?



Where are we? PAMIR Flagship Initiative

Tashkent
Bishkek

Cambridge

Munich

C1 C2 C3 C4 C5 C6

− All clusters on fieldwork,   all
sites visited

− Field person-days:
498 in 2022
1127+ in 2023

− MoUs with major partners
− New opportunities

− Major challenges remain
− Helicopters
− Geopolitics
− Internal politics



Highlights, 2022-2023 PAMIR Flagship Initiative

The war in Ukraine and sanctions
on Russia threatened Cluster 6 
plans

Instead… C6 pivoted:
− New local, international 

partnerships
− Unprecedented archival access
− New ideas and grants

C6, History of glacier science: opening new 
partnerships for old records



Where & how is the permafrost?

C2, Permafrost: 
Multi-method geophysical surveys
conducted at 4 sites (so far)

Rock glacier
veg. 
sediments

Highlights, 2022-2023 PAMIR Flagship Initiative

How much ice is there?

C3, Glaciers, snow, and hydrology: 
Increased n glaciers with ice thickness
measurements from 2 to 6 in 2023



Highlights, 2022-2023 PAMIR Flagship Initiative

Multi-institutional systematic monitoring
sites across the Pamirs
− Meteorology
− Glacier mass balance
− Ground temperatures
− Hydrology

Seasonal Plèiades stereoimages/DEMs
− 4 acq. x 7 sites x 500km2

C2/3/4/5: High-quality datasets for characterizing cryospheric state, 
function and changes during 2022-2025



Many other highlights… PAMIR Flagship Initiative

• Workshops and training (Swiss, partners)
• Genetic samples of mountain fluvial ecosystems (C4)
• Essential lake surveys and landscape assessments (C5)
• Establishment of hazard monitoring sites (C5)
• Opening the doors to historic Soviet aerial surveys (C3)
• Continuous ablation measurements at 5 sites (C3)
• Rock glacier vegetation assessment (C5)
• Opening doors to the Gorbunov station (C1/3/6)
• Great launches in CH and TJ
• Outreach activities begin, SCO links
• Strengthening local ties and building new ones
• Cross-cluster fieldwork, progressive integration
• Cross-discipline constructive discussions



Are we too late for the 
Anomaly?

PAMIR Flagship Initiative

2000            2005            2010             2015             2020

Hugonnet et al, 2021
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Are we too late for the Anomaly?PAMIR Flagship Initiative

Field observations: total negation of many
accumulation areas in 2022
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Current state adds urgency:   
observations

understanding
society

Projections of the integrated PAMIR 
mountain system: 

- water in the rivers
- soil moisture
- glacier melt
- permafrost thaw
- vegetation and crop 

dynamics

PAMIR Flagship InitiativeWhere are we going?

What do we learn by considering the cryosphere as ONE 
element in a water tower, not THE element?



Thank you very much for 
your attention
Francesca Pellicciotti
Martin Hoelzle
The PAMIR Consortium
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