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Project title: Glacier monitoring and educational activities in the Karakoram
Period: March-December 2022

Grantee: Alexander R. Groos, Institute of Geography, Friedrich-Alexander Universitat
Erlangen-Nirnberg (FAU), Germany. Email: alexander.groos@fau.de

Objectives
1. Continuation of the glacier monitoring on the debris-covered Ghulkin Glacier and debris
free Passu Glacier in the Karakoram, initiated in 2019/2021

2. Training of students from the Karakoram International University (KIU) and local
stakeholders about field work in high mountain environments

3. Debris thickness measurements on Ghulkin Glacier along an elevation gradient from
2700 to 3200 m a.s.l.

4. Feasibility study to demonstrate the suitability of fixed-wing drones for aerial high
resolution glacier monitoring in the Karakoram

Background and rationale

The meltwater from the extensive cryosphere in the Karakoram is an essential fresh water
source for millions of people in the densely populated Indus Basin. Understanding and
projecting the future evolution of glaciers in the region and their response to ongoing climate
change is therefore of utmost importance. However, continuous glaciological observations are
extremely rare in this region due to the remoteness of many valleys and the lack of an
institutional long-term monitoring programme. To establish the basis for continuous
observations and to provide the necessary data for climate-cryosphere related studies, a
measurement network consisting of 18 ablation stakes has been installed in 2019 and 2021 on
the debris-free Passu Glacier and the debris-covered Ghulkin Glacier in the Hunza Valley.
Colleagues (Igtidar Hussain and Prof. Dr. Aftab Ahmed Khan) and students from the
Karakoram International University (KIU) as well as local guides have participated in the field
work to build capacities for a self-sustained long-term monitoring programme. The aim of the
proposed project is to continue the training of students and local staff, to collect additional
data (e.g., of supra-glacial debris thickness), to implement new techniques (e.g. aerial surveys
with drones), and to organise a workshop at KIU to strengthen the international collaboration
and discuss long-term funding opportunities.

Guidelines:
* Please fill in the template report below.
* Send the filled template, illustrations, and scanned proof of expenditures to
info @ climate-cryosphere.org not later than 31 January 2023
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1. Science report

1. Results/deliverables/outcomes

*  Give an account of whether the objectives have been achieved

*  Give account of deliverables achieved and outcomes described in the original project description.

e Explain any deviation from the original plan.

*  Explain how results will be published/communicated to the scientific community and to pertinent
stakeholder/local communities (if applicable).

« Include illustrations (pictures, figures, links to videos, etc) of the project to publish in the CliC webpage.
The originals shall be sent as attachments to an email to info @climate-cryosphere.org

In accordance with the original plan, | was able to travel with a small team to Gilgit-Baltistan in August 2022 to
conduct the proposed glaciological training and field work. | was accompanied by Ann Christin Kogel, an under-
graduate student in Geography, who is analysing the geomorphology, surface mass balance and dynamics of the
debris-covered Ghulkin Glacier in comparison with the debris-free Passu Glacier as part of her bachelor thesis.
Moreover, we were joined by Perrin Remonté, a French geographer and photographer with his own funding. He
contacted me in advance as he was looking for an opportunity to write a story about the glaciers in the Karakoram
and the ecological and socio-economic importance of the meltwater from the high mountains in this semi-arid
region. We had the idea to first conduct the activities related to the GIiC grant and team up later on with
colleagues from Pakistan, Germany and Italy to expand the glaciological field work and training activities. This is
the reason why the planned return date (2 September) on the flight tickets (see Figs. 9-10) disagree with the actual
return flight on 16 August. Additional funding would have been available for these activities, but due to the
implementation of stricter regulations by the local authorities concerning field work in the autonomous region of
Gilgit-Baltistan, we could not stay as long in the field as originally planned and were also not able to perform the
envisaged UAV surveys. However, apart from that, we accomplished the main objectives of the project and were
able to strengthen the collaboration with the local partners and continue the glacier monitoring. We successfully
(re)drilled ablation stakes on Ghulkin and Passu glaciers in the Hunza Catchment mid of August. About two months
later, our local collaborators went back to both glaciers to measure the ablation stakes again. Thanks to their
effort, we have created one of the most comprehensive ablation datasets yet available for this region. Moreover,
we have started a collaboration with colleagues from the University of Milan who set up automatic weather
stations together with local institutions in the vicinity of both glaciers in late August 2022. This means that we now
have a promising dataset - at least for one summer - to study the influence of different meteorological variables
on ice melt on both glaciers in more detail.
Summary of deliverables and outcomes:

Ablation measurements at 2 stakes on the debris-covered Ghulkin Glacier for the period October 2021

until August 2022

Ablation measurements at 10 stakes on the debris-covered Ghulkin Glacier and at 4 stakes on the debris-

free Passu Glacier from August 2022 until October 2022 (see Figs. 1-3)

Debris thickness measurements at a few points (not as many as originally planned)

Training of local guides in glaciological measurement techniques with the aim to continue the monitoring

(no training of students as in 2021)

A better understanding of ablation processes on the glaciers in the region (work in progress)

Basis for long-term glacier monitoring in the region sustained by local guides and students with the

support of the applicant and staff from KIU (difficulty: lack of long-term funding)

Detailed report about the field work activities in August 2022 and the state and role of the glaciers in the

Karakoram (by Perrin Remonté): https://www.perrinremonte.com/iahcomp

Detailed report about the field work activities in the Alps in 2022 (by Perrin Remonté) as a preparation for
the research expedition to the Karakoram: https://www.perrinremonte.com/alpes-eng
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Fig. 1: Location of the ablation stakes redrilled on the debris-free Passu Glacier (top) and the debris-covered
Ghulkin Glacier (bottom) in the Karakoram in August 2022. All stakes were measured again in October 2022
by the local collaborators.

Fig. 3: Melt rate at the different ablation stakes on Ghulkin
Glacier (grey) and Passu Glacier (azure) for the period
mid of August to mid of October 2022. dt is the debris
thickness at the location of individual stakes.

Fig. 2: Installation of an ablation stake on Ghulkin
Glacier in August 2022. Photo: Perrin Remonté.



Publication and communication of the results:
The field work activities have been documented and communicated to the wider public through the blog
of Perrin Remonté (see deliverables and outcomes)
The glaciological measurements will be analysed by Ann Christin Kogel in the framework of her thesis
Once we have obtained ablation data from Ghulkin and Passu glaciers for multiple years, we will use them
to model the glacier-wide surface mass balance of both glaciers for the last two decades (this would be a
suitable topic for a graduate student from KIU, FAU or one of the other collaborating institutions)
We aim to publish the measurements along with the planned glacier surface mass balance simulations in
a peer-reviewed open-access journal and make them publicly available in the future

2. Relevance of the project to the vision and objectives of CliC
Describe how the project contributed to CIiC. Is there anything to add from what you described in the project
description?
As outlined in the research proposal, this projects contributes to the vision and objectives of CliC because it
promotes an integrative and collaborative approach for the development of a long-term regional climate and
glacier monitoring programme in a remote area that is highly understudied despite the ecological and socio-
economic importance of the meltwater and sediments from the mountain cryosphere.

3. Future plans

*  What’s next? Do you see this activity becoming part of CliC in the future? If so, how?
I aim to expand the collaborations with KIU, local stakeholders and other international universities/institutions in
the future to foster the capacity building and research activities with a focus on the climate and cryosphere in the
Karakoram. We are currently looking for funding opportunities for mutual visits of students and staff from Pakistan
and Europe. In addition to the academic exchange, we are discussing different ideas at the moment regarding
proposals for joint research projects. However, we face two main obstacles in this context: the restrictive policy on
issuing research permits in the autonomous region and the lack of funding opportunities for long-term climate and
glacier monitoring in remote mountain environments such as the Karakoram. Direct meteorological and
glaciological measurements from remote high-elevation environments are urgently needed for several reasons as
outlined in the proposal. The availability of reliable and continuous meteorological and glaciological time series
from selected sites in the Karakoram would also help to reduce the uncertainties regarding the future evolution of
the regional climate and cryosphere and would therefore also support other CliC initiatives as, for example, the
Glacier Model Intercomparison Project (GlacierMIP).

4. Your personal comments
»  CliC grants aim at helping Early Career Scientists in their professional development and, hopefully, to get

them engage and eventually taking leadership in CliC activities. Please describe how this particular grant

can/will help you in the future career (either within or outside academia). We will also welcome

suggestions on how to improve of this initiative.
For me as an Early Career Scientist (ESC) the CIliC grant provides a great opportunity to conceive and implement an
own research project, to establish international collaborations, to share the own expertise with students and local
stakeholders and to gain further experience in taking leadership and communicating science. Short-term projects
that can be funded with a CIiC grant are, from my perspective, essential for ECSs as existing collaborations,
preliminary work and proof of successful project management are a prerequisite for the successful acquisition of
funding for more ambitious and impactful (research) projects. However, based on my (research) experience from
projects in different remote high-mountain environments such as the Karakoram or Ethiopian Highlands, it is very
challenging, especially for ECSs, to find long-term funding for fundamental and continous studies in remote and
understudied (mountain) regions. Without the establishment of programmes that provide (core) funding for a
longer period of time, the mismatch between our understanding of processes and changes in data-rich and data-
scarce regions of the cryosphere will continue to grow. Many communities in remote (mountain) regions that rely
on the resources from the cryosphere and that directly face the impacts of ongoing climate change suffer from the
lack of observations and measurements and the resulting uncertainties regarding the projection of future
environmental changes and their ecological and socio-economic implications. | would therefore appreciate if CliC
would - in addition to the valuable support of new projects - also outline potential strategies on how to finance
and organise the sustainable and continuous monitoring of the atmosphere and cryosphere in under-represented
regions to contribute to a coherent understanding of the connections and feedbacks between the climate,
environment and society.



