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Velocity fields
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Velocity: decadal trends
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About 150 satellite scenes (ASTER, Landsat TM & ETM+) were processed by Glaciers_cci



First globally complete glacier inventory: RGI
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RGI applications 2: Global mass changes

70°E 75°E 80°E 85°E 90°E

E Kunlun

nd

[
Inner Tibet

-0.0120.12

=

A,

%, v
2.

Gardner et al. (2013)

CLIMATE CHANGE 2013

The Physical Science Basis

95°E 100°E

105°E

Glacier
regions

o
Qillan Shan 0,32 £ 0.31

sngudan S
9,40%0

95°E

n climate change

100°E

Cumulative ice mass loss (10° Gt)
S s & o
o - ~N (=} ~n

&
o

g & 8

Ice mass loss rate (Gt yr')
g 8

o

1970 1980 1990

IPCC (2013)

2010

r T
=== updated from Cogley, 2009
updated from Cogley, 2009: incl. GL
B== Gardner et al., 2013
Gardner et al., 2013: incl. GL
~— Hirabayashi et al., 2013
updated from Leclercq et al., 2011
(area weighted): incl. GL
=== Marzeion et al., 2012
etal., 2012: incl. GL

IPCC (2013)

1970 1980 1990

2000

2010

o
o
(A ww) 31g

WS

(ww) 318



RGI applications 3: Ice thickness distribution 4,

F04010 HUSS AND FARINOTTI: GLOBAL GLACIER ICE THICKNESS AND VOLUME F04010
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Taku Glacier

Volume (km’): 312.5
Area (km’): 769

Rhone Glacier

Volume (km’): 1.78
Area (km’): 15.8

Chhota Shigri Glacier
Volume (km’): 1.45
Area (km’): 14.7
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RGI applications 4: Future glacier volume

Transient evolution of global glacier volumes Future sea-level rise contribution

Westorn Canada and U.S. Aresc Canada (North) Asctic Canada (South)
1 1

other W Svalbard B Greenland
Arctic Canada S M Iceland B Central Asia
[ Russian Arctic W South AsiaW B Alaska
B WesternCanada [ ArcticCanadaN [l Antarctic
[l South Asia E |

(a)

ERA-Interim 1980-2011

clim1980-1999 i

AOGCM-mean 2012-2009

CGCM3.1(T63)

UKMO-HadCM3

ECHAMS/MPI-OM

NCAR-PCM

GFDL-CM2.0

CSIRO-Mk3.0

06
2020 2040 2080 2080 2100

—— BCC-CSM1-1 DO CNRM-CM3

———CanESM2  __ psLCMsA 4
ccsma ——— MIROC-ESN
~———CNRMCMS  ____ uorecats GFDL-CM2.1 (c)
~——— CSIRO-MK3E4 ____ \e1.COOM! 2012-2099
———GFOLCM3  —_ NorESMI-M g
GISSEZR e mogel mean 0 0.05 0.1 0.15
—— HadGEM2-ES

Sea-level equivalent (m)

Radic et al. (2013) Giesen and Oerlemans (2013)



Landsat:: Tronador

Marzeion et al. (2017)




[

SIADS

Papér on“animations.were an

openegr in UK-magazine WIRED

doi:10.1038/nature10847

Recent contributions of glaciers and ice caps to sea
: level rise

e Are the world's glaciers threatened by
S climate change?

A Nature study has shocked researchers by finding that the
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Himalayan glaciers have lost no ice in the
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Melting glaciers on the Himalayas not contributing to sea level rise

The Himalayas has lost no significant ice over the past decade, according to a new study, that found melting ice from
glaciers is having a much smaller effect on sea levels than previously thought.

[ 4 . o
atlOnline \
Home | News | US. | Sport BT SRS Fomail | Health | Science | Money | RightMinds | Coffee Break | Ta
Sclence Home | Pictures | Gadgets Gifts and Toys Store

mMailonline New satellite data reveals that Himalayan e .

Wy 8 glaciers are melting far more SLOWLY The U.N. got it wrong on Himalayan glaciers - and the proof is finally

recipes
4 than predicted here.




Glaciers_cci study gives clarity on mass changes
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Contrasting patterns of early twenty-first-century Kaab et 2. (2012):
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DEM differncing study gets high attention
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Elevation changes SPOT - national DEM
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Korsgaard et al. (2016)

Recently published: National DEM (1980s), Arctic DEM
soon: TanDEM-X, also: GDEM2 & GIMP DEM
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Strengths and features of the generated datasets

* Most are related to a publication (credibility, new insights, also methods)
 All to be integrated in well-established databases for best dissemination

* Production coordinated with GLIMS/RGI to avoid double work, new standards

Consistency with other ECVs and other EO data
« Common outlines/extent for local glaciers on Greenland & Antarctica (CL0/1)
* Use in Landcover_cci to be established

Examples of data applications, especially ‘new or novel’

» Key input to RGI, widely applied by community, basis for IPCC AR5

» First assessment of mass change HMA & Greenland local GIC (DEM+ALT)

* Region wide-multi-temporal velocity, time-series of glacier flow, new surges

Future possible research directions
» Use of Google Earth and cloud processing for raw outlines (no debris)

* Global-scale elevation changes (geodetic mass balance) from TanDEM-X
* Higher product quality due to better resolution, time series/animations, hazards



