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1. Motivation 4. Results 4.2 GMB across 5-10 year periods
Accurately quantifying glacier mass change remains challenging, particularly in regions _ _ _ _ : : :
with complex topography and rapidly retreating glaciers. A major limitation of current 4.1 Elevation change rates in sub-region of test glaciers meriod fMB of/deulat Glacier Gomplex [GMB of/Stl}atovulcano Melimoyu
- mw. e./yr mw. e./ yr
glacier change studies is the lack of high-resolution, regional-scale datasets capable —44.0 1 T . 2000-2010 0.38 + 0.40 +0.62 + 0.35
of resolving spatial variability in glacier behaviour. This study assesses glacier-level : P"sq, ] Iehadaihd -
mass balances (GMB) for glaciers with contrasting morphologies on sub-decadal e Uy 2010-2015 |-0.54 £ 0.08 +0.26 £ 0.24
timescales. The results provide valuable constraints for glacier models and contribute to SRR S IR S o~ 2 4 2015-2020 |[-0.51 +0.06 +0.025 + 0.01
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iImproving regional glacier mass-balance estimates. S cat . 3 \_a 2020-2026 |-0.67 + 0.05 -0.005 + 0.005
2. Stu dy Area and Data AT c e The glacier complex shows consistently increasing melt over time. By 2020-2026,
—44.4 - = ) its GMB is comparable to the GMB of the entire sub-region.
e ASTER Digital Elevation Model — AST14DEM v004 [1] @ sl _ | % e In contrast, volcano-influenced glacier exhibits early accumulation followed by a
e SRTM 1 Arc-Second Global (30 meters resolution) [2] 2 , 3 <¥ L0 S recent transition to slightly negative mass balance.
e Glacier outlines — Randolph Glacier Inventory (RGI) v7.0 [3] 9 LTI § 4.3 How does melt change across elevation bands?
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Figure 4. Elevation change (dh/dt) with respect to elevation bands for Quelat Glacier Complex.

Figure 2. Elevation change (dh/dt) derived from DEM differencing.
Figure 1. Test sites: Queulat Glacier Complex (102 km?) and Stratovulcano Melimoyu (55 km?) [4] 100 1
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Corregistration over stable terrain | "Pixel-wise weighted linear regresswn\ j% I I I I _15. 2000-2010 elevations.
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/ \ Flxel:wiseiweighted linear regression - B Arca per elevation band | —6 Figure 5. Elevation change (dh/dt) with respect to elevation bands for Stratovulcano Melimoyu.
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Keep only DEMs with >30% valid Elevation [m a.s.l.] : o . :
points in a glacier of interest | | | | | e Quelat Glacier Complex exhibits strong mass loss as well, showing acceleration of
e y , =~/ Figure 3. Elevation change (dh/dl) with respect to elevation bands. ice loss across all elevation bands but especially in lower altitudes.
l e The sub-region shows a strong melt signal of up to -6 m yr', dominated by a few large e Stratovulcano Melimoyu glacier, influenced Dby volcanic topography and
' Output: outlet glaciers. microclimate, has a near-neutral mass balance and contributes almost nothing to
: El‘evatw" change rates (dh/dt map) e Hypsometry indicates pronounced mass loss at low elevations and near-stable conditions total mass loss. Nonetheless, this glacier experiences increasing elevation loss in
e SlOpe error ma . .
’ g at higher elevations (~1900-2200 m a.s.l.). lower altitudes as well.
® | GMB of sub-region =-0.74 + 0.05 m w.e. yr" e The contrast between the two glaciers highlights the impact of glacier type and local
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