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Observing Mountain Environments

The Global Network for Observations and Information in Mountain Environments

An Initiative of the Group on Earth Observations (GEO) co-led by the Mountain Research Initiative (MRI)
& the National Research Council of Italy (CNR)

Objectives:

Biosphere

O To increase the discoverability, accessibility, and usability of a
wide range of data and information pertaining to mountains
globally

Cryosphere Hydrosphere

Y VN

O To integrate and apply such data and information for scientific,

_ AMML Global
policy, and practical impact Atmosphere  Mountain  Lithosphere
: : : Regions
O To build, connect, coordinate, and share capacity across a \ N0
community of mountain researchers, practitioners, and policy ‘

Economic
Sectors

Society &
Governance

makers

Natural Hazards



ADAPTATION
AT ALTITUDE

Taking Action in the Mountains

Adaptation at Altitude

Seeks to increase the resilience and adaptive capacity of mountain communities &

ecosystems to climate change

Climate change vulnerability

Climate Change ” i - LS
Vulnerability & -
Mountain Areas

medum  ngh  exeme risk

Schweizerische Eidgenossenschaft
0 Confédération suisse

Confederazione Svizzera

Confederaziun svizra

Swiss Agency for Development

https://adaptationataltitude.org/ and Cooperation SDC

_M DATA, INFORMATION

—3()—— &MONITORING

We strengthen GEO Mountains, a flagship activity of the
Mountain Research Initiative (MRI), under the framework of
the intergovernmental Group on Earth Observations (GEQ).

MORE P

S KNOWLEDGE
& SHARING
o

We support a community of practice on climate change
adaptation in mountains and build a global database of
adaptation solutions for mountain regions.

MORE

i REGIONAL EXCHANGE
]\l_j & COLLABORATION

We facilitate science-policy dialogues in the Andes, East
Africa, Hindu Kush Himalaya, South Caucasus and inter-
regional collaboration and sharing of experience.

MORE

GLOBAL POLICY
MAINSTREAMING

We influence policy processes related to climate change
(UNFCCC, Paris Agreement, Global Stocktake), disaster risk
reduction (Sendai Framework for DRR), and the Sustainable
Development Goals (Agenda 2030).

MORE



https://adaptationataltitude.org/

A Global Inventory of In Situ Mountain
Observational Infrastructure

O A considerable proportion of mountain monitoring (across multiple disciplines) is
conducted by the research community, rather than operational agencies

O In this extremely heterogeneous “monitoring landscape”, its extremely hard to
get a comprehensive overview of who is measuring what, where, when, how and
why!

O Potential consequences: Duplication / redundancy, inefficiently, undeveloped
collaborations, etc.
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Observing Mountain Environments

A Global Inventory of In Situ Mountain
Observational Infrastructure C£O

' £ GEO Mountains - Inventory of In X

9 @

Y v

Rationale & Objectives Who We Are Get Involved @ Mou NTALN% News & Events Projects Resources & Opportunities
= -7, 3 kil 000000000 R —

Observing Mountain Enviranmen

A

Resources Funding Opportunities Training, Education & Capacity Development Policy Outreach
Inventory of In Situ Observational Infrastructure General Inventory Adaptation at Altitude Solutions Portal

GEO Mountains Inventory of In Situ Observational Infrastructure

https://www.geomountains.org/resources/resources-surveys/inventory-of-in-situ-observational-infrastructure



https://www.geomountains.org/resources/resources-surveys/inventory-of-in-situ-observational-infrastructure

A Global Inventory of In Situ Mountain
Observational Infrastructure

O Aims to provide a comprehensive, multi-disciplinary overview of in situ mountain
monitoring

0 Web-mapping application and dataset available for download
O v2 contains > 51,000 stations, networks, experimental basins, etc.

O Work still needed to complete metadata for many sites and ensure access to /
sharing of underlying data (e.g. time-series)

O Could eventually provide the basis for a comprehensive gap analysis

O Please contribute your mountain sites!
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General Inventory GED MOUNTAINS

Observing Mountain Environments

O Asearchable and downloadable table of > 400 gridded mountain datasets
(global, regional, & local), data portals that contain data pertaining to mountain
regions, and other useful tools / services

O Aims to improve the efficiency of discovery and access discovered

O Again, please propose anything you would like to see included in v2!



General Inventory

Interactive table

Search:

a Level Primary Theme

Secondary
Theme(s)

Continent

Name

Version

Provider URL

Multiple

Africa

Africa GeoPortal

Regional Centre
for Mapping of
Resources for
Development;
https:ffwww. a
Digital Earth
Africa; NASA

Earth Science;

others

Multiple

Europe

AIpERDAC

Bavarian State

Ministry of the

Environment and hitps:ffwew. a
Consumer

Protection

Y VN

MOUNTAINS

Observing Mountain Environments

https://www.geomountains.org/resources/resources-surveys/general-inventory
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updates * james.thomton @ unibe.ch




e XN

Workshops MOUNTAINS

Observing Mountain Environments

MRI Mountains Observatories
Working Group and GEO Mountains
Workshop in Central Asia

18/04/2023 — 20/04/2023 GEO Mountains Event

GEO Mountains Workshop:
Interdisciplinary Monitoring,
Data, and Capacity Sharing
Across the Caucasus

05/07/2023 11:15—18:30  MRI Event

Q Event location

Almaty, Kazakhstan
Q Event location

Akaki Tsereteli Kutaisi State University
Library Building I11, Floor I, Room 22-208

Kutaisi

Advancing the Concept of
Essential Mountain Climate
Variables (EMCVs)

28/04/2023 13:30 —18:00  MRI Event

Uniform High-Elevation Observing
Platform (UHOP) Workshop

25/06/2023 — 27/06/2023 16:00 — 13:00

GEO Mountains Event
$ Price information

Free $ Price information

Q Event location
Hotel Melia Vienna
Donau-City-Strae 7
Vienna, 1220

Free

Q Event location
Room A222, UniS
Schanzeneckstrasse 1
Bern, 3012




Policy Brief on “Mountain Observations” GED
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The Mountains Uncovered Series GED Mou?ﬁuﬁns

Observing Mountain Environments

O High level fact booklets for 100 selected global mountain ranges

U As inter-comparable as possible (common datasets)

https://www.mountainsuncovered.org
https://zenodo.org/record/8010166



https://www.mountainsuncovered.org/
https://zenodo.org/record/8010166

The Mountains Uncovered Series GED Mou?ﬁuﬁns

Observing Mountain Environments

Figure 6.4. Mean Snow Covered Area (February)
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Projects

IMPETUS: Turning Climate Commitments into Action

buinesses in cemon:
MPETUS teams are analysing solutions, boasting
ackages of ad

Taskforce for the Review of the SDG Indicator 15.4.2 - Mountain
Green Cover Index (2021 - Present)

The 2030 Agenda for Sustainabie Development
provides 3 shared blueprint for peace and
prosperity for poaple and the planat. At (ts |
ara the 17 Sustainable Deveclopmant God
amang them SDG 15 Lite an Land, which inc
ndicator 15.4.2 - the Mountain Green Covar Incox
MGCI). In 2021, as the UN agency custadian for the
GC1, the Faod and Agricul

United Nations (FAC) 5
raviow af the W
member countries and stakehoiders 1o provide

0, and includes the GEO Mauntains

cammunity.

changes ix the

Analysing the Coverage of In Situ Observations in the World's
Mountains (2021 - Present)

climatotogical and other data from tha
wauntaing are crucial for m;
ons. It follows that

s at higher elavatians,
ngo upan saveral important activities,
t 1035t tracking ONRAINg CA
and their impacts.

n mountain

climates and reliably projecting future chan,

eating is vxs pomtanng stors

GEO Mountains & Community Projects

42 wesains s s

Community Proj

African Mountain Research Foundation

The boausiful, bieGversity.rich mountais
Dovelopment Community {SAl

systams of the Scuthen Afr
provide vital ecnmant
n. But climate change,

SoilTemp

crochmate time
GEO Mountains

Community Snow Observations (CS0)

3 NASA funded Otlzen SCEnce CAMPAIEN 1 MLAsUre snow. The
joct 2ims 10 MR rowe our Lnderstandi

WNTINOUS MEgHaNs.

Canadian Mountain Assessment

The Canadian Mountain A
mace i Canada approach to
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Observing Mountain Environments

https://www.geomountains.org/projects-

Impact-stories/ongoing-projects
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Education / Capacity Sharing

MOUNTAIN SUSTAINABILITY MATERIALS

Suggested citation & License:

Allchin, M.l., Warren, M. & Williamson, S.N. (2022). Mountain Sustainability Education Program, v1. Sea to Sky
Gondola, Mountain Research Initiative, GEO Mountains, University of Calgary & Arctic Institute of North America.

The course materials are issued under the CC BY-NC Attribution NonCommercial 4.0 International licence.
Introduction & Acknowledgments

The Mountain Sustainability Education Program, a collaboration between Sea to Sky Gondola, Mountain Research
Initiative, GEO Mountains, the University of Calgary, and the Arctic Institute of North America, provides a set of
teaching resources designed for learners of all ages. The materials were developed by Michael Allchin, Martha
Warren, and Scott Williamson.

Educators from around the world are free to use, adapt and further develop the course materials, in accordance
with the license specified. Please kindly inform us by writing to education@seatoskygondola.com. Any feedback
can also be sent to this address. If you extend the course (e.g. prepare region-specific case studies, cover
additional topics etc.) and would like us to consider including this material in subsequent updates, please do not
hesitate to get in touch.
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Observing Mountain Environments

Efficient zonal statistics over complex geometries using PostGIS

James M. Thornton, Mountain Research Initiative (MRI), ¢/o University of Bern, Switzerland

[James.thornton@unibe.ch]
15 June 2023

Content under Creative Commons Attribution license CC-BY 4.0
Code under MIT License
© 2023 James Thornton
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GEO Mountains Post-2025 GED Mou?ﬁnﬁns

Observing Mountain Environments

Mountains as “natural integrators” (multiple disciplines; globally distributed regions)? > Could GEO
Mountains lead / be one of the major contributors to a dedicated multi-disciplinary programme / nexus on
mountains?

12,16,25 Ne————

A
- o=
. Q“' 1,2,23,26,27 ¢ ’«w 28 =
Syt = ]

“There is a clear need for a global
partnership where data providers and
users from all communities work
together, leading to better coordination,
greater inclusion, reduced duplication,
and faster action”

https://earthobservations.org/documents/post 2025/202308 geo post 2025 strateqgy draft.pdf



https://earthobservations.org/documents/post_2025/202308_geo_post_2025_strategy_draft.pdf

Enhanced transfer of knowledge & technologies ,0\‘\\
from Europe to other global mountain regions GED MOUNTAINS

“‘we must actively co-produce meaningful resources that address contemporary challenges”




geomountains@mountainresearchinitiative.org
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