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GreenFjord

Greenlandic Fjord ecosystems in a changing climate:
Socio-cultural and environmental interactions
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2022
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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



ETH:lirich Land cluster

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

with S. Ddtterl’s “Soil Resources” group at ETHZ

* [nstallation of in-stream sensors to monitor water level, _ .
Focus on chronosequence above Narsaq: plots of different

temper:a ture, co.nduct.lwty, PH, d|§sglved oxygen, turbidity ages thus representing different stages of soil formation
« Collection of soil, sediment, glacial ice and water samples for

mineral and organic matter characterization, eDNA

©Anita Feierabend



| rQéd band. seismics (3x):> 3 weeks)
v Infrasound afray 2 weeks
~v-CTDS$! along fijord/calving front
2 =surveys (front)
Ice/water sampling , meteo station,
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UNIL | Université de Lausanne

Ocean cluster

Both fjords are
highly stratified.

120

Mixing

Potentially better
nutrient supply to
surface
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Preliminary data

Detecting Canadian Biomass burning
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ETHzurich Measuring Blodiversity across the fjordic landscape

Total eDNA samples collected (2022-2023):

Lowest sample: -640 m

31 Freshwater 33 Bott#m Highest sample: +514 m
Marinewater

Sample Types
Air

. Bottom Marine water
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Current total: 198 eDNA samples (176 in 2023) "

Plan to sequence microbial, plant and animal diversity ok e |0 OnsnorestiaalliPoL
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Funding from: SPI, SNSF,
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“From ice to microorganisms and humans: Toward an
interdisciplinary understanding of climate change
impacts on the Third Pole”

A b

imon Allen



Unique region PAMIR

2000-2016 glacier health
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Miles, ....and Pellicciotti, 2021, Nature Communications



Unique region PAMIR

Pacific and Arctic coasts
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2 The most vulnerable mountain ‘water
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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?

Immerzeel et al., 2020, Nature



Where are we?

— 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

0 km

100 km

N

PAMIR Flagship Initiative

Tashkent Munich
Bishkek

Cambridge
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Glacier

Cluster Permafrost
Wy, -1 Climate and environmental histo MB Glacier mass Discontinuous or
Newsite £ £ . ket atony L +0.xx] : M Di il

Established site,
extended with
SPI flagship

-2 Mountain permafrost

lt:.\\i' " 3 Glaciers, snow and hydrology

O

4 Microbial biogeochemistry
5 Cryospheric hazards
6 History of glacier science

B Glacier polygons
RGI 6.0

C3 C4 C5 C6

continuous permafrost
Gruber, 2012

Sporadic permafrost
Gruber, 2012



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
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Highlights, 2022-2023

—40

—60

—80

—100

—120 4

~140 -

Where & how is the permafrost?

chi?2 = 2.70, rms error = 6.71%
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C2, Permafrost:
Multi-method geophysical surveys
conducted at 4 sites (so far)

PAMIR Flagship Initiative

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



Highlights, 2022-2023 PAMIR Flagship Initiative

SangvorE 2022_05_24 to 2022_09_11 differencing
SangvorE 2022_05_24 ' 1)

Multi-institutional systematic monitoring
sites across the Pamirs

— Meteorology

— Glacier mass balance

— Ground temperatures

— Hydrology

Seasonal Pleiades 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

change [m]

ation

Elev



Many other highlights...

 Workshops and training (Swiss, partners)

* Genetic samples of mountain fluvial ecosystems (C4)

e Essential lake surveys and landscape assessments (C5)
e Establishment of hazard monitoring sites (C5)

* Opening the doors to historic Soviet aerial surveys (C3)
e Continuous ablation measurements at 5 sites (C3)
 Rock glacier vegetation assessment (C5)

e Opening doors to the Gorbunov station (C1/3/6)
 Greatlaunchesin CH and TJ

e Qutreach activities begin, SCO links

* Strengthening local ties and building new ones

* Cross-cluster fieldwork, progressive integration

* Cross-discipline constructive discussions

PAMIR Flagship Initiative
!




Are we too late for the
Anomaly?

2000 2005 2010 2015 2020

ASTER Elevation Change

-1.4 -0.8 -0.4 00 02 04 06
Mean elevation change rate {m yr~'})

Hugonnet et al, 2021

PAMIR Flagship Initiative

ERA5-Land Reanalysis

T, Anomaly [C] Rel. 1951-1990
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Are we too late for the Anomaly

Field observations: total negation of many
accumulation areas in 2022

Minimum MODIS Albedo

?PAMIR Flagship Initiative

0.3

0.2
—&— Pamir - -& - Alay Pamir
- - - Western Pamir - & - Eastern Pamir
01 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2001 2006 2011 2016 2021

Progressive albedo reduction due to
precipitation decrease and temperature
increases

Ren et al, in review



Where are we going? PAMIR Flagship Initiative

Current state adds urgency:
observations

N

understanding
society

Vegetation
biomass

Projections of the integrated PAMIR
mountain system:

- water in the rivers

- soil moisture

- glacier melt

- permafrost thaw

- vegetation and crop

dynamics

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

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



Thank you very much for PAM I R

your atte ntion SWISS POLAR INSTITUTE

FLAGSHIP INITIATIVE

Francesca Pellicciotti
Martin Hoelzle
The PAMIR Consortium
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