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About INARCH

Å! ŎǊƻǎǎπŎǳǘ ǇǊƻƧŜŎǘ ƻŦ ǘƘŜ D9²9· IȅŘǊƻŎƭƛƳŀǘƻƭƻƎȅ tŀƴŜƭ όDItύ ŀƴŘ ŀ 
ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ¦b9{/h LƴǘŜǊƎƻǾŜǊƴƳŜƴǘŀƭ IȅŘǊƻƭƻƎƛŎŀƭ tǊƻƎǊŀƳƳŜ 
ǘƻΥ 
ÅōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ ŀƭǇƛƴŜ ŎƻƭŘ ǊŜƎƛƻƴǎ ƘȅŘǊƻƭƻƎƛŎŀƭ ǇǊƻŎŜǎǎŜǎΣ 
ÅƛƳǇǊƻǾŜ ǘƘŜƛǊ ǇǊŜŘƛŎǘƛƻƴΣ ŀƴŘ 
ÅŦƛƴŘ ŎƻƴǎƛǎǘŜƴǘ ƳŜŀǎǳǊŜƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎΦ

Å! ƴŜǘǿƻǊƪ ƻŦ рлҌ ǊŜǎŜŀǊŎƘ ǎŎƛŜƴǘƛǎǘǎΣ нф ŜȄǇŜǊƛƳŜƴǘŀƭ ǊŜǎŜŀǊŎƘ ōŀǎƛƴǎ ƛƴ мп 
ŎƻǳƴǘǊƛŜǎΦ 
ÅLb!w/I Ƙŀǎ ŎƻƳǇƭŜǘŜŘ ƛǘǎ ƛƴƛǘƛŀƭ рπȅŜŀǊ ǘŜǊƳΦ 
Å! ǎŜŎƻƴŘ ǘŜǊƳΣ нлнмςнлнсΣ ǿƛǘƘ ǊŜŦƛƴŜŘ ǎŎƛŜƴŎŜ ǉǳŜǎǘƛƻƴǎ ŀƴŘ ŀŎǘƛǾƛǘƛŜǎ 
Ƙŀǎ ōŜŜƴ ŜƴŘƻǊǎŜŘ ōȅ DItΦ
Å¦b9{/h Ƙŀǎ ǊŜŎŜƴǘƭȅ ŀǇǇǊƻǾŜŘ ŀ ¦b9{/h /ƘŀƛǊ ƛƴ aƻǳƴǘŀƛƴ ²ŀǘŜǊ 
{ǳǎǘŀƛƴŀōƛƭƛǘȅ ǘƘŀǘ Lb!w/I Ŏŀƴ ŦƻǊƳŀƭƭȅ ŎƻƴǘǊƛōǳǘŜ ǘƻΦ



Lb!w/I [ƛƴƪŀƎŜǎ
ÅGEWEX HydroclimatologyPanel (GHP) Projects
ÅCold/Shoulder Season Precipitation Near 0ºC project 
ÅChanging Cold Regions Network and Global Water Futures
ÅWestern US RHP & Water for Foodbaskets
ÅANDEX RHP Initiative for the Andes

ÅGlobal Cryosphere Watch

ÅWMO-SPICE and WMO High Mountain Summit 

ÅTPE (Third Pole Environment)

ÅFuture Earth, Sustainable Water Futures Programme(SWFP) 
and the Climate Impacts on Global Mountain Water Security 
working group

ÅInternational Commission for Snow and Ice Hydrology (ICSIH)

ÅUNESCO-Intergovernmental Hydrological Programme (IHP) and 
UNESCO Chair in Mountain Water Sustainability



tŀǊǘƛŎƛǇŀƴǘǎ

мǎǘYŀƴŀƴŀǎƪƛǎΣ /ŀƴŀŘŀ нлмр

2nd Grenoble, France 2016

пǘƘtƻǊǘƛƭƭƻΣ /ƘƛƭŜ нлму



INARCH Basins
!ǳǎǘǊƛŀмΦwƻŦŜƴǘŀƭhǇŜƴ !ƛǊ [ŀōƻǊŀǘƻǊȅ όhǇ![ύΤ
/ŀƴŀŘŀнΦaŀǊƳƻǘ /ǊŜŜƪ wŜǎŜŀǊŎƘ .ŀǎƛƴΤ оΦtŜȅǘƻ 
DƭŀŎƛŜǊΤ пΦvǳŜǎƴŜƭ wƛǾŜǊ wŜǎŜŀǊŎƘ .ŀǎƛƴΤ рΦ²ƻƭŦ 
/ǊŜŜƪ wŜǎŜŀǊŎƘ .ŀǎƛƴΤ
/ƘƛƭŜсΦ¦ǇǇŜǊ 5ƛƎǳƛƭƭƝƴΤ тΦ¦ǇǇŜǊ aŀƛǇƻΤ
/ƘƛƴŀуΦbŀƳ /ƻ aƻƴƛǘƻǊƛƴƎ ŀƴŘ wŜǎŜŀǊŎƘ {ǘŀǘƛƻƴ ŦƻǊ 
aǳƭǘƛǎǇƘŜǊŜLƴǘŜǊŀŎǘƛƻƴǎΤ фΦvƻƳƻƭŀƴƎƳŀ
!ǘƳƻǎǇƘŜǊƛŎ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ hōǎŜǊǾŀǘƛƻƴ ŀƴŘ 
wŜǎŜŀǊŎƘ {ǘŀǘƛƻƴΤ млΦ{ƻǳǘƘŜŀǎǘ ¢ƛōŜǘ hōǎŜǊǾŀǘƛƻƴ 
ŀƴŘ wŜǎŜŀǊŎƘ {ǘŀǘƛƻƴ ŦƻǊ ǘƘŜ !ƭǇƛƴŜ 9ƴǾƛǊƻƴƳŜƴǘΤ ммΦ
¦ǇǇŜǊ IŜƛƘŜwƛǾŜǊ .ŀǎƛƴΤ
CǊŀƴŎŜмнΦ !ǊǾŜ/ŀǘŎƘŜƳŜƴǘΤ моΦ /ƻƭ ŘŜ tƻǊǘŜ 
9ȄǇŜǊƛƳŜƴǘŀƭ {ƛǘŜΤ мпΦ/ƻƭ Řǳ [ŀŎ .ƭŀƴŎ 9ȄǇŜǊƛƳŜƴǘŀƭ 
{ƛǘŜΤ
DŜǊƳŀƴȅмрΦ{ŎƘƴŜŜŦŜǊƴŜǊƘŀǳǎŀƴŘ wŜǎŜŀǊŎƘ 
/ŀǘŎƘƳŜƴǘΤ
bŜǇŀƭмсΦ[ŀƴƎǘŀƴƎ /ŀǘŎƘƳŜƴǘΤ
bŜǿ ½ŜŀƭŀƴŘ мтΦ.ǊŜǿǎǘŜǊ DƭŀŎƛŜǊΤ
bƻǊǿŀȅмуΦCƛƴǎŜ!ƭǇƛƴŜ wŜǎŜŀǊŎƘ /ŜƴǘǊŜΤ
wǳǎǎƛŀмфΦ 5ƧŀƴƪǳŀǘwŜǎŜŀǊŎƘ .ŀǎƛƴΤ
{ǇŀƛƴнлΦLȊŀǎwŜǎŜŀǊŎƘ .ŀǎƛƴΤ нмΦDǳŀŘŀƭŦŜƻ
aƻƴƛǘƻǊƛƴƎ bŜǘǿƻǊƪΤ
{ǿŜŘŜƴннΦ¢ŀǊŦŀƭŀwŜǎŜŀǊŎƘ /ŀǘŎƘƳŜƴǘΤ
{ǿƛǘȊŜǊƭŀƴŘноΦ5ƛǎŎƘƳŀwŜǎŜŀǊŎƘ /ŀǘŎƘƳŜƴǘΤ нпΦ
²ŜƛǎǎŦƭǳƘƧƻŎƘ{ƴƻǿ {ǘǳŘȅ {ƛǘŜΤ
¦ƴƛǘŜŘ {ǘŀǘŜǎ ƻŦ !ƳŜǊƛŎŀ нрΦ5Ǌȅ /ǊŜŜƪ 9ȄǇŜǊƛƳŜƴǘŀƭ 
²ŀǘŜǊǎƘŜŘΤ нсΦ DǊŀƴŘ aŜǎŀ {ǘǳŘȅ {ƛǘŜΤ нтΦwŜȅƴƻƭŘǎ 
/ǊŜŜƪ 9ȄǇŜǊƛƳŜƴǘŀƭ ²ŀǘŜǊǎƘŜŘΤ нуΦ{ŜƴŀǘƻǊ .ŜŎƪ 
.ŀǎƛƴ {ǘǳŘȅ !ǊŜŀΤ нфΦ{ŀƎŜƘŜƴ /ǊŜŜƪΣ {ƛŜǊǊŀ bŜǾŀŘŀΦ

ƘǘǘǇǎΥκκƛƴŀǊŎƘΦǳǎŀǎƪΦŎŀκǎŎƛŜƴŎŜπōŀǎƛƴǎκǊŜǎŜŀǊŎƘπōŀǎƛƴǎΦǇƘǇ

https://inarch.usask.ca/science-basins/research-basins.php


INARCH Phase I Achievements

ÅLb!w/I Ƙŀǎ ƎǊƻǿƴ ǘƻ ŀ ƴŜǘǿƻǊƪ ƻŦ рл ǊŜǎŜŀǊŎƘ ǎŎƛŜƴǘƛǎǘǎ ǿƛǘƘ ǿƛŘŜπ
ǊŀƴƎƛƴƎ ŜȄǇŜǊǘƛǎŜ ŦǊƻƳ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘ

Åнф ŜȄǇŜǊƛƳŜƴǘŀƭ ǊŜǎŜŀǊŎƘ ōŀǎƛƴǎ ƛƴ мп ŎƻǳƴǘǊƛŜǎ ŎƻǾŜǊƛƴƎ Ƴƻǎǘ 
ŎƻƴǘƛƴŜƴǘǎ ŀƴŘ Ƴƻǳƴǘŀƛƴ ǊŜƎƛƻƴǎ ƻŦ ǘƘŜ ǿƻǊƭŘ 

ÅǎƛƎƴƛŦƛŎŀƴǘ ŀŘǾŀƴŎŜǎ ƛƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ǇǊŜŘƛŎǘƛǾŜ ƳƻŘŜƭƭƛƴƎ ƻŦ ǘƘŜ 
ƘƛƎƘ Ƴƻǳƴǘŀƛƴ ǿŀǘŜǊ ŎȅŎƭŜΣ ŎƻƴǘǊƛōǳǘƛƴƎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǘƻ ƳǳƭǘƛǇƭŜ 
ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎŎƛŜƴŎŜ ƛƴƛǘƛŀǘƛǾŜǎΣ ƻǊƎŀƴƛȊŀǘƛƻƴǎΣ ŀƴŘ ƻǘƘŜǊ 
ǎǘŀƪŜƘƻƭŘŜǊǎ

ÅŀŘƻǇǘŜŘ ŀ ǇƘƛƭƻǎƻǇƘȅ ŀƴŘ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ƻǇŜƴ ŘŀǘŀΣ ǿƛǘƘ ƳŀƧƻǊ 
ŜŦŦƻǊǘǎ ǘƻ ŎƻƳǇƛƭŜ ǘƘŜǎŜ ŘŀǘŀΣ ŜΦƎΦΣ 9{{5 ǎǇŜŎƛŀƭ ƛǎǎǳŜ 
ϦIȅŘǊƻƳŜǘŜƻǊƻƭƻƎƛŎŀƭ Řŀǘŀ ŦǊƻƳ Ƴƻǳƴǘŀƛƴ ŀƴŘ ŀƭǇƛƴŜ ǊŜǎŜŀǊŎƘ 
ŎŀǘŎƘƳŜƴǘǎϦ ǿƛǘƘ но ŘŀǘŀǎŜǘǎΦ 



9ŀǊǘƘ {ȅǎǘŜƳ {ŎƛŜƴŎŜ 5ŀǘŀ {ǇŜŎƛŀƭ LǎǎǳŜ 

ÅHydrometeorological data from mountain and alpine research 
catchments 

Åhttps://www.earth-syst-sci-data.net/special_issue871.html

ÅGuest Editors: J.W. Pomeroy, D.G. Marks

Å23 data papers contributed and more coming in

ά5ŀǘŀ ǎŜǘǎ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ǘƘŜ ǎǇŜŎƛŀƭ ƛǎǎǳŜ ǎƘƻǳƭŘ ǎǳǇǇƻǊǘ ŀƴŘ ǇǊƻƳƻǘŜ ǊŜǎŜŀǊŎƘ ƻƴ 
ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ Ƴƻǳƴǘŀƛƴ ǎƴƻǿǇŀŎƪǎŀƴŘ ƎƭŀŎƛŜǊǎ ƻƴ ǿŀǘŜǊ ǎǳǇǇƭȅ ŀǎ ǿŜƭƭ ŀǎ ǎǘǳŘȅ ƻŦ 
ǾŀǊƛŀǘƛƻƴǎ ƛƴ ŜƴŜǊƎȅ ŀƴŘ ǿŀǘŜǊ ŜȄŎƘŀƴƎŜ ŀƳƻƴƎǎǘ ŘƛŦŦŜǊŜƴǘ ƘƛƎƘπŀƭǘƛǘǳŘŜ ǊŜƎƛƻƴǎΦ 
Χ¢ƘŜ ƎǳŜǎǘ ŜŘƛǘƻǊǎ ƛƴǾƛǘŜ ŎƻƴǘǊƛōǳǘƛƻƴǎ ƻŦ ƻǇŜƴƭȅ ŀǾŀƛƭŀōƭŜ ŘŜǘŀƛƭŜŘ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ 
ŀƴŘ ƘȅŘǊƻƭƻƎƛŎŀƭ ƻōǎŜǊǾŀǘƛƻƴŀƭ ŀǊŎƘƛǾŜǎ ŦǊƻƳ ƭƻƴƎπǘŜǊƳ ǊŜǎŜŀǊŎƘ ŎŀǘŎƘƳŜƴǘǎ ŀǘ ƘƛƎƘ 
ǘŜƳǇƻǊŀƭ ǊŜǎƻƭǳǘƛƻƴ όŀǘ ƭŜŀǎǘ р ȅŜŀǊǎ ƻŦ Ŏƻƴǘƛƴǳƻǳǎ Řŀǘŀ ǿƛǘƘ ƘƻǳǊƭȅ ǎŀƳǇƭƛƴƎ 
ƛƴǘŜǊǾŀƭǎ ŦƻǊ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ŘŀǘŀΣ Řŀƛƭȅ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ŀƴŘ ǎǘǊŜŀƳŦƭƻǿΣ ŀƴŘ ǊŜƎǳƭŀǊ 
ǎƴƻǿ ŀƴŘκƻǊ ƎƭŀŎƛŜǊ Ƴŀǎǎ ōŀƭŀƴŎŜ ǎǳǊǾŜȅǎύ ƛƴ ǿŜƭƭπƛƴǎǘǊǳƳŜƴǘŜŘ Ƴƻǳƴǘŀƛƴ ǊŜƎƛƻƴǎ 
ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘΦέ

https://www.earth-syst-sci-data.net/special_issue871.html


ÅClimate change and development are creating an unprecedented 
crisis in our high mountain earth system that threatens the 
sustainability of the planet. 

ÅPeople living in mountains and those living downstream shall have 
open access toŀƴŘ ǳǎŜ ƻŦ ΨŦƛǘ-for-ǇǳǊǇƻǎŜΩ ƘȅŘǊƻƭƻƎƛŎŀƭΣ 
meteorological and climate information services that address their 
need to adapt to and manage the threats caused by unprecedented 
anthropogenic climate change, recognizing the importance of 
mountain regions as home of the cryosphere and source of global 
freshwater. 

ÅIntegrated High Mountain Observation, Prediction and Services 
Initiative, organized as collective, intensive campaigns of analysis 
and forecasting demonstration projects in key high mountains and 
headwaters around the world.Needsto improve observations, 
forecasts and data exchange in mountain ranges and headwaters 
around the world.

/ŀƭƭ ŦƻǊ !ŎǘƛƻƴΣ DŜƴŜǾŀΣ hŎǘƻōŜǊ нлмф



Lb!w/I hƴƭƛƴŜ нлнм
Held virtually on Zoom, October 18ɀ20, 2021

Significant INARCH progress was 
shown; see the website for full details: 
https://inarch.usask.ca/news-
events/inarch-2021-online-
workshop.php

https://inarch.usask.ca/news-events/inarch-2021-online-workshop.php


Lb!w/I ²ƻǊƪǎƘƻǇ {ǘŀǘŜƳŜƴǘ нлнм

Å²Ŝ ƘŀǾŜ ŎƻƳǇƭŜǘŜŘ ƻǳǊ tƘŀǎŜ м {ŎƛŜƴŎŜ tƭŀƴ ŀƴŘ ƘŀǾŜ ŀ ǎǳƛǘŜ ƻŦ ǿŜƭƭπƛƴǎǘǊǳƳŜƴǘŜŘ 
ǊŜǎŜŀǊŎƘ ōŀǎƛƴǎΣ ƘƛƎƘπǊŜǎƻƭǳǘƛƻƴ ŦƻǊŎƛƴƎ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ŘŀǘŀǎŜǘǎΣ ŀƴŘ ŀŘǾŀƴŎŜŘ ǎƴƻǿŘǊƛŦǘπ
ǇŜǊƳƛǘǘƛƴƎ ŀƴŘ ƎƭŀŎƛŜǊπǊŜǎƻƭǾƛƴƎ ƘȅŘǊƻƭƻƎƛŎŀƭ ƳƻŘŜƭǎ ǘƘŀǘ ŀǊŜ ŜȄŜƳǇƭŀǊǎ ƻŦ LƴǘŜƎǊŀǘŜŘ IƛƎƘ 
aƻǳƴǘŀƛƴ hōǎŜǊǾŀǘƛƻƴ ŀƴŘ tǊŜŘƛŎǘƛƻƴ {ȅǎǘŜƳǎ όLIaht{ύΦ

Å²Ŝ ƘŀǾŜ ǳǎŜŘ ǘƘŜ LIaht{ ǘƻ ƛƳǇǊƻǾŜ ƻǳǊ ǎŎƛŜƴǘƛŦƛŎ ǳƴŘŜǊǎǘŀƴŘƛƴƎΣ ŀƴŘ ŜǾŀƭǳŀǘŜ ƻōǎŜǊǾŜŘ 
ŎƘŀƴƎŜǎΣ Řŀǘŀ ŀƴŘ ƳƻŘŜƭǎ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘΦ  ¢ƘŜ ƳƻŘŜƭǎ ŀǊŜ ōŜƛƴƎ ǳǎŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ 
ǎŜƴǎƛǘƛǾƛǘȅ ƻŦ ǘƘŜ ƘƛƎƘ Ƴƻǳƴǘŀƛƴ ŎǊȅƻǎǇƘŜǊŜ ŀƴŘ ƘȅŘǊƻƭƻƎȅ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ

Å²Ŝ ƴŜŜŘ ǘƻ 
ÅǇǊƻǾƛŘŜ ŎƻƳƳƻƴ ŀƴŘ ŀǊŎƘƛǾŜŘ ƻōǎŜǊǾŀǘƛƻƴǎ ŦƻǊ ōŀǎƛƴ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ƳƻŘŜƭƭƛƴƎ ǘƘǊƻǳƎƘ ŀ /ƻƳƳƻƴ 
hōǎŜǊǾŀǘƛƻƴ tŜǊƛƻŘ 9ȄǇŜǊƛƳŜƴǘ ό/ht9ύΣ 
ÅŜƴƘŀƴŎŜ ōŀǎƛƴ ƻōǎŜǊǾŀǘƛƻƴǎ ǿƛǘƘ ƴƻǾŜƭ ŀƴŘ ƳƻǊŜ ǎŜƴǎƻǊǎΣ 
ÅLƳǇǊƻǾŜΣ ŘƻǿƴǎŎŀƭŜ ŀƴŘ ŎƻǊǊŜŎǘ ŀǘƳƻǎǇƘŜǊƛŎ ŦƻǊŎƛƴƎ ŘŀǘŀǎŜǘǎ ǳǎƛƴƎ ōŀǎƛƴ ƻōǎŜǊǾŀǘƛƻƴǎΣ 
ÅŘŜǾŜƭƻǇΣ ƛƳǇǊƻǾŜΣ ŎƻƳǇŀǊŜΣ ŀƴŘ ŀǇǇƭȅ ƳǳƭǘƛǎŎŀƭŜ ƘƛƎƘπŦƛŘŜƭƛǘȅ ŎǊȅƻǎǇƘŜǊŜπƘȅŘǊƻƭƻƎƛŎŀƭπǿŀǘŜǊ 
ƳŀƴŀƎŜƳŜƴǘ ƳƻŘŜƭǎ ǘƻ ǊƛǾŜǊ ōŀǎƛƴǎ ƻǊƛƎƛƴŀǘƛƴƎ ƛƴ ƘƛƎƘ Ƴƻǳƴǘŀƛƴǎ
ÅǿƻǊƪ ǿƛǘƘ ŎƻƳƳǳƴƛǘƛŜǎ ǘƻ ŘŜǾŜƭƻǇ Ǉƭŀƴǎ ǘƻ ǇǊŜŘƛŎǘ ŦǳǘǳǊŜ ǿŀǘŜǊ ǎŎŜƴŀǊƛƻǎΣ ōǳƛƭŘ ŎŀǇŀŎƛǘȅΣ ŜƴƘŀƴŎŜ 
ŦƻǊŜŎŀǎǘƛƴƎ ǎȅǎǘŜƳǎΣ ŀƴǎǿŜǊ ǉǳŜǎǘƛƻƴǎ ƻƴ ǿŀǘŜǊ ŦǳǘǳǊŜǎ ŀƴŘ ŜǾŀƭǳŀǘŜ ǘƘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ǇǊƻǇƻǎŜŘ 
ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ǎƻƭǳǘƛƻƴǎΦ



A New INARCH Vision
ÅLƳǇǊƻǾŜ Ƴƻǳƴǘŀƛƴ ƘȅŘǊƻƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ŀƴŘ ǊŜƭŀǘŜŘ 
ƻōǎŜǊǾŀǘƛƻƴǎΣ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ǇǊŜŘƛŎǘƛƻƴǎ ǘƻ ƘŜƭǇ 
ŀŘŀǇǘ ǘƻ ǊŀǇƛŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ

ÅLƳǇƭŜƳŜƴǘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ²ah IƛƎƘ 
aƻǳƴǘŀƛƴ {ǳƳƳƛǘτƛƴǘŜƎǊŀǘŜŘ ƻōǎŜǊǾŀǘƛƻƴ ŀƴŘ ǇǊŜŘƛŎǘƛƻƴ 
ǎȅǎǘŜƳǎΦ  Iƻǿ Ŏŀƴ ǿŜ ōǳƛƭŘ ǳǇ ƛƴǘŜƎǊŀǘŜŘ ǇǊŜŘƛŎǘƛƻƴ 
ǎȅǎǘŜƳǎ ŀǊƻǳƴŘ ǘƘŜǎŜ ǊŜǎŜŀǊŎƘ ōŀǎƛƴǎ ŀƴŘ ŀǇǇƭȅ ǘƘŜƳ ǘƻ 
ǘƘŜ ƭŀǊƎŜǊ ŜŀǊǘƘ ǎȅǎǘŜƳǎ ǘƘŀǘ ŘŜǊƛǾŜ ŦǊƻƳ ƳƻǳƴǘŀƛƴǎΣ ŀƴŘ 
ǿƘŀǘ ŘƻŜǎ ƛǘ ǘŀƪŜ ǘƻ Řƻ ǘƘŀǘΚ

Å{ŎƛŜƴŎŜ ŦƻǊ ǎƻŎƛŜǘȅΦ /ŀƴ ǿŜ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ 
ƻŦ ΨŦƛǘπŦƻǊπǇǳǊǇƻǎŜΩ ƘȅŘǊƻƭƻƎƛŎŀƭΣ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ŀƴŘ ŎƭƛƳŀǘŜ 
ƛƴŦƻǊƳŀǘƛƻƴ ǎŜǊǾƛŎŜǎ ƛƴ ƘƛƎƘ Ƴƻǳƴǘŀƛƴ ŎŀǘŎƘƳŜƴǘǎΚ

Åaƻǳƴǘŀƛƴ ǎȅǎǘŜƳǎ ƛƴŎƭǳŘŜ ƘǳƳŀƴπǿŀǘŜǊ ƛƴǘŜǊŀŎǘƛƻƴǎ ŀƴŘ 
ŎƻƳǇƭŜȄ ŜŎƻƭƻƎƛŎŀƭ ƛƴǘŜǊŀŎǘƛƻƴǎ ςƘƻǿ Ŏŀƴ ǿŜ ŀŘŘǊŜǎǎ ǘƘƛǎ ƛƴ 
ƻǳǊ ƳƻŘŜƭǎΚ  /ŀƴ ǿŜ ǳǎŜ ǘƘŜǎŜ ǘƻ ŘŜǾŜƭƻǇ ǎƻƭǳǘƛƻƴǎ ǘƻ ƘŜƭǇ 
ŀŎƘƛŜǾŜ ǿŀǘŜǊ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƛƴ ƘƛƎƘ Ƴƻǳƴǘŀƛƴ ǊƛǾŜǊ ōŀǎƛƴǎ ŀƴŘ 
ŘƻǿƴǎǘǊŜŀƳΚ



INARCH Phase II Objectives

¢ƻ ōŜǘǘŜǊ 
ÅƳŜŀǎǳǊŜ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘ ƘƛƎƘ Ƴƻǳƴǘŀƛƴ ŀǘƳƻǎǇƘŜǊƛŎΣ 
ƘȅŘǊƻƭƻƎƛŎŀƭΣ ŎǊȅƻǎǇƘŜǊƛŎΣ ōƛƻƭƻƎƛŎŀƭ ŀƴŘ ƘǳƳŀƴπǿŀǘŜǊ 
ƛƴǘŜǊŀŎǘƛƻƴ ǇǊƻŎŜǎǎŜǎΣ 

ÅƛƳǇǊƻǾŜ ǘƘŜƛǊ ǇǊŜŘƛŎǘƛƻƴ ŀǎ ŎƻǳǇƭŜŘ ǎȅǎǘŜƳǎΣ 

ÅŘƛŀƎƴƻǎŜ ǘƘŜƛǊ ǎŜƴǎƛǘƛǾƛǘƛŜǎ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ ǇǊƻǇƻǎŜ Ƙƻǿ 
ǘƘŜȅ Ƴŀȅ ōŜ ƳŀƴŀƎŜŘ ǘƻ ǇǊƻƳƻǘŜ ǿŀǘŜǊ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ǳƴŘŜǊ 
Ǝƭƻōŀƭ ŎƘŀƴƎŜ 



Lb!w/I tƘŀǎŜ LL {ŎƛŜƴŎŜ vǳŜǎǘƛƻƴǎ

1. How different are the observation and measurement approaches amongst INARCH basins 
and do we expect distinctive differences in our understanding of basin response and 
hydrological predictability because of the sampling schemes, and data quality and quantity?

2. How do the predictability, uncertainty and sensitivity of energy and water exchanges vary 
with changing atmospheric thermodynamics, ecosystem structure and water management 
in various high mountain regions of the Earth?

3. What improvements to high mountain energy and water exchange predictability are 
possible through improved physics in, coupling of, and downscaling of models in complex 
terrain, and improved and expanded approaches to data collection and assimilation?

4. To what extent doexisting model routines haveglobal validity, are transferable, and 
meaningful in different mountain environments for providing service to society?

5. Can mountain systems be predicted and managed to find solutions to help achievewater 
sustainability in river basins under climate change?

Eventually contribute to answering - How have mountain atmospheric-cryospheric-
hydrological-ecosystem-human systems co-evolved to their current states and how will they 
respond to climate change over the next century?



/ƻƳƳƻƴ hōǎŜǊǾƛƴƎ tŜǊƛƻŘ 9ȄǇŜǊƛƳŜƴǘ ό/ht9ύ
нлннςнлнп

ÅŦƻŎǳǎƛƴƎ ƻƴ ƻōǘŀƛƴƛƴƎ ƘƛƎƘπǉǳŀƭƛǘȅ ƳŜŀǎǳǊŜƳŜƴǘǎΣ

ÅŜƴǎǳǊŜ ŀƭƭ ǎŜƴǎƻǊǎ ŀǊŜ ǿƻǊƪƛƴƎΣ 

ÅŜƴƘŀƴŎŜ ƻōǎŜǊǾŀǘƛƻƴǎ ŀǘ ƻǳǊ Ƴƻǳƴǘŀƛƴ ǊŜǎŜŀǊŎƘ 
ōŀǎƛƴǎΣ 

ÅŦƭȅ ǎǳǇǇƭŜƳŜƴǘŀǊȅ ¦!± ŀŎǉǳƛǎƛǘƛƻƴǎΣ 

ÅǊǳƴ ƘƛƎƘ ǊŜǎƻƭǳǘƛƻƴ ƳƻŘŜƭǎ ŀƴŘ 

ÅǿƻǊƪ ǘƻƎŜǘƘŜǊ ŦƻǊ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ǇǊƻŎŜǎǎŜǎΣ Řŀǘŀ 
ǎƘŀǊƛƴƎΣ ŀƴŘ ƳƻŘŜƭ ǘŜǎǘƛƴƎ ƛƴ ŎƘŀƭƭŜƴƎƛƴƎ 
ŜƴǾƛǊƻƴƳŜƴǘǎ

ÅƘǘǘǇǎΥκκƛƴŀǊŎƘΦǳǎŀǎƪΦŎŀκǎŎƛŜƴŎŜπōŀǎƛƴǎκŎƻǇŜΦǇƘǇ

https://inarch.usask.ca/science-basins/cope.php


COPE Data Requirements

{ǳǊŦŀŎŜ ōŀǎŜŘ Řŀǘŀ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘƛǎ ǇǊƻƧŜŎǘ ǿƛƭƭ ǇǊƛƳŀǊƛƭȅ ōŜ ƳŜǘ 
ōȅΥ

мΦƻǇŜƴƭȅπŀǾŀƛƭŀōƭŜ ŘŜǘŀƛƭŜŘ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ŀƴŘ ƘȅŘǊƻƭƻƎƛŎŀƭ 
ƻōǎŜǊǾŀǘƛƻƴŀƭ ŀǊŎƘƛǾŜǎ ŦǊƻƳ ƭƻƴƎπǘŜǊƳ ǊŜǎŜŀǊŎƘ ŎŀǘŎƘƳŜƴǘǎ ŀǘ ƘƛƎƘ 
ǘŜƳǇƻǊŀƭ ǊŜǎƻƭǳǘƛƻƴ όŀǘ ƭŜŀǎǘ р ȅŜŀǊǎ ƻŦ Ŏƻƴǘƛƴǳƻǳǎ Řŀǘŀ ǿƛǘƘ ƘƻǳǊƭȅ 
ǎŀƳǇƭƛƴƎ ƛƴǘŜǊǾŀƭǎ ŦƻǊ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ŘŀǘŀΣ Řŀƛƭȅ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ŀƴŘ 
ǎǘǊŜŀƳŦƭƻǿΣ ŀƴŘ ǊŜƎǳƭŀǊ ǎƴƻǿ ŀƴŘκƻǊ ƎƭŀŎƛŜǊ Ƴŀǎǎ ōŀƭŀƴŎŜ ǎǳǊǾŜȅǎύ 
ƛƴ ǎŜƭŜŎǘŜŘ ƘŜŀǾƛƭȅ ƛƴǎǘǊǳƳŜƴǘŜŘ ŀƭǇƛƴŜ ǊŜƎƛƻƴǎ 

нΦŀǘƳƻǎǇƘŜǊƛŎ ƳƻŘŜƭ ǊŜŀƴŀƭȅǎŜǎ

оΦŘƻǿƴǎŎŀƭŜŘ ŎƭƛƳŀǘŜ ƳƻŘŜƭ ŀǎ ǿŜƭƭ ŀǎ ǊŜƎƛƻƴŀƭ ŎƭƛƳŀǘŜ ƳƻŘŜƭ 
ƻǳǘǇǳǘǎ



Common Observing Period Experiment (COPE)
2022ς2024



/ht9 /ǳǊǊŜƴǘ {ǘŀǘǳǎ ŀƴŘ !ŎǘƛǾƛǘƛŜǎ

Å/ƻƭƭŜŎǘƛƴƎ ƳŜǘŀπŘŀǘŀ ƎŀǘƘŜǊƛƴƎ ŀƴŘ ŘŜǾŜƭƻǇƛƴƎ 
Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ό{ǘŜǇƘŜƴ hΩIŜŀǊƴύ

Å5ŜǾŜƭƻǇƛƴƎ ŀƴŘ ŘŜǇƭƻȅƛƴƎ ǎŜƴǎƻǊǎ ŀƴŘ ǎȅǎǘŜƳǎ ǘƻ 
ōŜ ǳǎŜŘ ŀŎǊƻǎǎ ŀ ƴǳƳōŜǊ ƻŦǎƛǘŜǎ

Å9ȄǇƭƻǊƛƴƎ ƳƻŘŜƭǎ ŦƻǊ ŀǇǇƭƛŎŀǘƛƻƴ ŀŎǊƻǎǎ ǎƛǘŜǎ 

COPE Steering 
Committee
Å John Pomeroy

Å Ignacio Lopez Moreno

Å Ekaterina Rets

Å Eric Sproles

Å Ulrich Strasser

Å Lindsey Nicholson

Å Rainer Prinz

Å James McPhee

Å Franziska Koch

Å Vincent Vionnet

ÅWouter Buytaert

Å Ethan Gutmann

Å Dhiraj Pradhananga

Coordination and support

ÅStephen OɅHearn

Å Chris DeBeer



Lb!w/I wŜŎŜƴǘ !ŎǘƛǾƛǘƛŜǎ
Å{ǘŀǊǘ ƻŦ /ht9 ƻōǎŜǊǾŀǘƛƻƴǎΗ

ÅwŜǇƻǊǘ ǘƻ D9²9· DIt ςWǳƭȅ нлнн aƻƴǘŜǊŜȅΣ 
/ŀƭƛŦƻǊƴƛŀ ό5Ŝ.ŜŜǊύ

ÅYŜȅƴƻǘŜ tǊŜǎŜƴǘŀǘƛƻƴ ǘƻ ǘƘŜ ¦b DŜƴŜǊŀƭ !ǎǎŜƳōƭȅ π
IƛƎƘ [ŜǾŜƭ {ƛŘŜ 9ǾŜƴǘ ά¢ƘŜ aŜƭǘƛƴƎ /ǊȅƻǎǇƘŜǊŜΥ 
¢ƘǊŜŀǘǎ ǘƻ ƎǊƻǳƴŘǿŀǘŜǊ ōǳŦŦŜǊƛƴƎ ƻŦ ǎǘǊŜŀƳŦƭƻǿ ŀƴŘ 
ǘƘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ƳŀƴŀƎŜƳŜƴǘ 
ƛƴŎƭǳŘƛƴƎ ƛƴ {L5{έ {ŜǇǘ нлнн όtƻƳŜǊƻȅύ



International Year of Glacier Preservation 2025
Å¢ƻǊŀƛǎŜŀǿŀǊŜƴŜǎǎƻŦǘƘŜǿƻǊƭŘŎƻƳƳǳƴƛǘȅŀōƻǳǘǘƘŜƛƴǘŜƴǎƛǾŜǊŜŘǳŎǘƛƻƴƻŦǿƻǊƭŘǎƴƻǿŀƴŘƛŎŜǊŜǎƻǳǊŎŜǎŀƴŘǘƘŜǇƻǘŜƴǘƛŀƭ
ǊƛǎƪǎƻŦǘƘƛǎǇǊƻŎŜǎǎΣ

Å¢ƻƎƛǾŜŀǎǇŜŎƛŀƭƛƳǇŜǘǳǎǘƻŀƴŜǿƳƻǾŜƳŜƴǘŀǘǘƘŜƎƭƻōŀƭƭŜǾŜƭǘƻǘŀƪŜǘƘŜƴŜŎŜǎǎŀǊȅƳŜŀǎǳǊŜǎŀƴŘŀŎǘƛƻƴǎǘƻǇǊƻǘŜŎǘ
ƎƭŀŎƛŜǊǎŦǊƻƳƛƴǘŜƴǎŜƳŜƭǘƛƴƎŀƴŘŘƛǎŀǇǇŜŀǊŀƴŎŜΣ

Å¢ƻƳƻōƛƭƛȊŜŦƛƴŀƴŎƛŀƭǊŜǎƻǳǊŎŜǎŦǊƻƳǾŀǊƛƻǳǎǎƻǳǊŎŜǎǘƻƛƳǇƭŜƳŜƴǘǘƘŜǎŜŀŎǘƛƻƴǎŀƴŘǘŀǎƪǎΣ

Å¢ƻƛƳǇǊƻǾŜƛƴǘŜǊƴŀǘƛƻƴŀƭŎƻƻǇŜǊŀǘƛƻƴŀƴŘŜǎǘŀōƭƛǎƘŀƴƛƴǘŜǊƴŀǘƛƻƴŀƭƳŜŎƘŀƴƛǎƳǘƻŦŀŎƛƭƛǘŀǘŜŀŎŎŜǎǎǘƻŀŎŎǳǊŀǘŜŀƴŘǘƛƳŜƭȅ
ƛƴŦƻǊƳŀǘƛƻƴƻƴǘƘŜŎǊȅƻǎǇƘŜǊŜΦ

{ŎƛŜƴǘƛŦƛŎaƛƭŜǎǘƻƴŜǎ

ÅDƭƻōŀƭŀǎǎŜǎǎƳŜƴǘƻŦƎƭŀŎƛŜǊŜȄǘŜƴǘŀƴŘŘŜǇǘƘΣƛƴŎƭǳŘƛƴƎǊƻŎƪπŎƻǾŜǊŜŘƎƭŀŎƛŜǊǎΣǎŜŀǎƻƴŀƭǎƴƻǿǇŀŎƪǎŀƴŘǊŜŎŜƴǘǊŀǘŜƻŦŎƘŀƴƎŜΣ
ƛƴƭƛƎƘǘƻŦƘƛǎǘƻǊƛŎŀƭǊŀǘŜǎƻŦŎƘŀƴƎŜπǳǇŘŀǘŜƻŦwŀƴŘƻƭǇƘLƴǾŜƴǘƻǊȅ

ÅwŜƴŜǿŀƭƻŦƻǊƎŀƴƛȊŀǘƛƻƴƻŦƎƭŀŎƛŜǊŀƴŘǎƴƻǿƻōǎŜǊǾŀǘƛƻƴǎȅǎǘŜƳǎƛƴŦƻǊƳŜǊLI5ōŀǎƛƴǎŀǊƻǳƴŘǘƘŜǿƻǊƭŘ

ÅDƭƻōŀƭŀǎǎŜǎǎƳŜƴǘƻŦƘƛǎǘƻǊƛŎŀƭƎƭŀŎƛŜǊŀƴŘǎƴƻǿǇŀŎƪŎƻƴǘǊƛōǳǘƛƻƴǘƻŦǊŜǎƘǿŀǘŜǊǎǳǇǇƭƛŜǎŘŜƭƛǾŜǊŜŘǘƻƻŎŜŀƴǎŀƴŘǘƻ
ƘȅŘǊƻƭƻƎƛŎŀƭǎȅǎǘŜƳǎƛƴǘƘŜƳŀƧƻǊǊƛǾŜǊōŀǎƛƴǎƻŦǘƘŜǿƻǊƭŘ
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Welcome!

Thanks to Nacho Lopez Moreno 
of CSIC for organising!

Sessions
Å Observatories and Measurement Techniques
Å Predictability, Comparisons and Global Validity
Å Common Observation Period Experiment (COPE)
Å Synthesis

Å Develop a new INARCH Statement 
Å Follow the Plan

Lb!w/I ²ƻǊƪǎƘƻǇ нлнн
tŀƴǘƛŎƻǎŀΣ {Ǉŀƛƴ
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