BOG X-ECV Karakoram Anomaly

ESA UNCLASSIFIED — For ESA Official Use Only

Sarah Connors

17/02/2026

= E B EE _ IS TEEEENEESESESENEREDNDSSESER

-

2 THE EUROPEAN SPACE AGENCY



Objectives of the X-ECV Karakoram Anomaly Project esa

* Framework: Climate-Space Theme II: X-ECV Activities, <500 k, 3y duration (10/2024 — 9/2027)
« Goal: Improve understanding of the Karakoram Anomaly by combining EO with climate data and mb modelling

« Connections: Missing understanding of observed changes is a major research gap (literature, IPCC), quasi-
periodic hazards due to GLOFs caused by surges, unknown precipitation and unsure future glacier evolution

« Policy: Glaciers feed Indus / Ganges, good to know how they will develop, but we miss baseline data (T/P, mb)
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Skeleton overview of the approach esa
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ECVs being used esa

- We use products created by Glaciers_cci to inform (glacier extent) and calibrate (elevation change & snow
cover) a mass balance model that is forced by daily means of T / P from reanalysis data (ERA-5, ERA5-L)

« ECVs include: glaciers, snow cover, cloud cover and lakes as well as T / P, topography being key aux. data

» Observations of snow cover and geodetic mb have uncertainties, but modelled climate data can be unrealistic

* By calibrating a model with observed EO data, also the climatic input data (T/P gradients) can be adjusted

» Surge-type glaciers can only be analysed when they are disconnected from a main glacier (revised inventory)

* We only look at what happens at the surface, equally important are basal properties & ice temperatures

* Improvements: Field measurements of T/P and mass balance gradients would be most important (=> Pakistan)

« Development of techniques to interpolate ECV data gaps created by clouds (e.g. snow cover)
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Results & relevance to the CCl community

esa

We have sorted out what we would like to do science-wise with all the datasets :)

We have first results of the mass balance model for our test region and the first two publications (see poster)

—_— A Annual temperature - B Annual precipitation & C Summer temperature (JJUA naturereviews earth & environment https://doi org/101038/s43017-025-00757-9
o- e o
< € 900 ~
= I 800 '; -4 Review article ™ Check for updates
& -15 o 3 : >
o £ 700 £ Glacier surging and surge-related
E T 600 g -6 hazardsinachanging climate
>-16 S S
£ € 500 £
< < (,:)-8 Harold Lovell®' , Douglas I. Benn®?, H isk ®°, Chris R. @, G E. ", i illet®®,
1960 1980 2000 2020 1960 1980 2000 2020 1960 1980 2000 2020 Enl Schytt MannerfoltO%, Dania FalaschiG* Andress Kigb ", Owen King, var O Beneciitsson®®,
Year Year Year g Rakesh BF @", Mi Lv®™*, Sher Muh d®" & Adrian Luck .
o — = — . Q . .
£ D Annual snowfall (0-2 °C phase) 3 E Annual mass balance gl't)l\[l?ss balance (red = low, blue = high 1 7 => Everythlng we know about gIaC|er surges
£ 900 Z 05 - 5
S 800 = -4 0.5 §
§ 700 £ 0 2 g =
w — e
= 600 3 Bio g 5 -0.5 = communications earth & environment Article
2 500 0 s
= o -1 IS -1 o} ANature Portfolio journal a
< s @ -8 <
1960 1980 2000 2020 1960 1980 2000 2020 400 600 800 1000 )
Year Year Annua| SnOWfa” (mm) i https://doi.org/10.1038/s43247-025-03126-2
= G Correlation - H Correlation Snowline of Panmah Glaci Recent giant detachment of a glacier on
3 ‘ - 35 2 S — the Tibetan plateau provoked by its
£9%5 o e@| M.3 & === frozen tongue
) O S o b
o 0 3 s] 00|
= 5® (= < ™ Gheck for updates
c_(g O ' . % % é'mi Andreas Kidb ®', Juditha Aga®", Désirée Treichler @, Luc Girod ® ' & Wei-An Chao™
8-05 6> 8- .
a ® “ o : A oo . . .
§ 1 738 é -4 => Dense time-series of satellite data reveal
400 600 800 1000 e A poly-thermal characteristics of a glacier
Annual snowfall (m w.e.) Summer temperature (°C) 5
= oI IESIII =S S - e B0 5B = = = I]  »THE EUROPEAN SPACE AGENCY



	Slide 1
	Slide 2: Objectives of the X-ECV Karakoram Anomaly Project
	Slide 3: Skeleton overview of the approach
	Slide 4: ECVs being used
	Slide 5: Results & relevance to the CCI community 

