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Introduction

: Sy

A Previous work suggests that deb

vered glaciers have
9 Traces from the

lower, debriscovered'

an nefficient hydrological system beneath their debris
coveredarea(Fyffeet al.,2019a; Milest al.,2019)

region ofMiage
Glacier

A This resultsn amore subdued proglacialinoff "
hydrograph(smallerdiurnal amplitude, longer lag from Ta:
to Qpeak) Fyffeet al.,2019b)

However, there have been few glacier hydrology studies

glaciers in High Mountain Asia, especitiigseableto

study all parts of the hydrological systeand to identify

400 500
Minutes after injection

seasonal changes

Our objectives are:

1. To determine the structure and efficiencyeath part of thelrainage system and how this changes
over the season

2. Compare the characteristics of the hydrological system and proglacial runoff signal of Langtan
24K Glaciers
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Langtang
supraglacie
hydrology
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In two experiments
fluorescein was
poured in a trough
dug to the icedebris
interface. After
several hours the dye
had not reached the
ponds below. Debris
can act to store water
for long periods.

Supraglacial investigations revealed:
1' A Watercould be seen emerging from the debrigtie form of smallseeps (May only)
A Clear hydrological links existed between pondsstamsthat were partially visible,but
often travelledwithin or beneaththe debrismatrix
A Subdebrisstreamscould pass through boulder hummocks, disregarding the surface
topography
A InNovember most ponds had drained s
reducing connectivity
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24K Glacler supraglacial hydrology
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The supraglacial hydrology of 24K Glacier is dominated by a maingh@ain system

Thissystemwas traced with rhodamine dye on thé& ®f June and 17 of October

In Junethe systemwascomposedof three distinct ponds joined by stdurface (englacial or stdebris) drainage,

with the final pond leading to a supraglacial stream and the 24K_S2 moulin (velocity through system = 8)029 ms
In October(shownbelow) the pond system had evolved into a more coherent, faster stream network, with ponds 1
and 3 now just depressions (velocitgm injection to 2 pond = 0.15ns?).

However the dye reached only pond 2, showing disconnection with the rest of the system.
Dye injection
location

24K headwall

Pond 2 depression ‘Pond’ 1 depression

24K_S2
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Langtang Glacier
englaciakubglaciahydrology
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A Returnsare slow and dispersed compared to efficient
conduits traced on alpine glaciers
A The fastest return wathat into the stream close to a

drainingpond, which was also the largest stream we found

In November surface watel
was very scarce and limite
| to small streams at the
base of ice cliffs, and a few
| isolated ponds.

“4 Lackof postmonsoon

4 water suggests melt is
1 limited to ice cliffs and/or
¥ can be accommodated

| within the debris.

@SA4 Repeat tracing was not
successful.

The only
stream
found not
directly
beneath ice
cliffs




24K Glacier englacial/subglacial hydrol51

A In June, traces into S2 had a similar velocity (mean 0.49 tmghe traces into S1
(0.41 m<, the proglacial stream at the terminus)

A The S2 drainage system was therefore relatively efficient

A Multiple traces were conducted into S2 on the & June. The traces in the
morning (11:18 and 12:15) and late afternoon (16:00) were broader and sho
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multiple peaks; suggesting use of multiple flow paths, despite the relatively.fast g In October water velocmes were

velocities

A Howeverthe hydrologicasystemhigheron the glacier(whichwasmainlystill
snow-covered) was not yet wetlonnected to the S2 network, as a trace into S4
gave no return and the S5 breakthrough curve was slow and dispersech{§1.6

S1¢ injection at terminus into
'proglacial stream (0.41 ni¥

. All blue traces in

slower in S2 (0.28 ni}

A The breakthrough curves into S2
and S7 were very similar (see figure
below) so water likely follows the
sameroute

S2 on & June
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Langtang glacier proglaual
hydrology
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A Diurnal amplitude small.in
the pre-monsoon(May)and ™
postmonsoon{mid Sep
onwards).

i il A Thiscorrespondswith air

LU R temperature<0AC

A Postmonsoon recession
very clear despite air
temperatures during the day
above zero

A Diurnalamplitudeclear but
small comparedo total
discharge even during the
monsoon

Large dischargpeakin May
due to (documented)
supraglacial lake drainage
event
Further work will assess the
record for other lake N
drainage episodes and \'
assess the seasonal variatiof
in diurnal amplitude and lag&
time '
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24K glacier proglaciaydrology

A Peaks in 24K Glacier
discharge not related tc
air temperature, so
likely driven by rainfall
events
LargestischargeR 2
corresponadwith highest
air temperatures




