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122 years of internationally coordinated
glacier monitoring
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scientific monitoring means:

observations must be
long-term
calibrated
comparable

corresponding concepts must have
defined goals
corresponding measuring strategies

and the resulting data must be
directly measured

open access



policy-related monitoring means:

observations must be
relevant
feasable
integrative

corresponding strategies must be
future-oriented
coherent

and the resulting products must be

useful
understandable



cryosphere/climate system

Surface
106 km?

Volume
106 kms3

drivers

indicators

interactions
feedbacks



understanding the process chain

direct,
undelayed
signal

1

i

| Mernild

feed-back
Imbalance

indirect,
delayed,
filtered and
enhanced

climate

Mo B S

nergy- and
{mass
| bal

advance/fét

signal <

reat




time and space

repeat inventory

mass balance
length change
area/volume/thickness change

repeat inventory

mass balance
length change
area/volumel/thickness change

fluctuations of glaciers

base inventory

Space glacier inventories
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Integrative monitoring principle

Integration of

in-situ measurements, remote sensing and




GTOS/GTN-G observing strategy

main goals of long-term

observations: PEREPETETEY > | change detection:

O process understanding o rate of change

O model validation Q pre-industrial variability
O change detection  ===sessesee s O change patterns

O Impact assSesSMEeNtS .......ccfecrververiaruaramsassnrenseereen

integrated /tiered observing strategy

process understanding and model calibration regional, global:

=> extensive energy/mass balance, flow, etc. o water supply, sea level
representativeness in space and time

=> cumulative length change, DEM differencing
global coverage

=> inventories (remote sensing/geoinformatics)

QO hazards, risks
O landscape change
QO tourism, etc.




mass balance
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calibration —

process understanding

volume/mass change

2 L
Cumulative ice volame changs (km”)

measured/modelled data —

new methods — lidar

drones

vanishing glaciers —

replacement
homogenization

independent climate indicator

applications



length change ...

|| signal — cumulative effect
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space and time — global trend
visibility
key to the past

new formats — data flood
added value?




... and
DEM differencing
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... With their applications
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global modeling — sea level rise
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regional modeling —
new landscapes
new dynamics

Appearance of modelled overdespenings.
Terthcoming
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30 years
World Glacier Monitoring Service
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