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GIIPSY — IGOS Cryosphere Strategy

For each element list requirements
Shortcomings

Recommendations

Common factors in recommendations

List them in timeline and observational
types

Short-term (IPY period) and space-
borne observations => GIIPSY

All included in IGOS-Cryosphere




Observation Requirements: Sea Ice

Geophysical Intermediate  Obs Spatial Instrument Wavelength  Spatial Potential System
Variable Product Interval Scale Type require-
ment
Ice Extent Microwave Dailly Arctic Microwave AMSR-E
Concentration Radiance ocean and Radiometer SSMI
Ice Type/Age  Radar marg.lnal QuikScat
Melt Onset ~Packscatter it ASCAT, SMOS
Southern ’
Ocean Oceansat-2
(Scatt)
Surface IR Radiance Daily IR Imager’ IR MODIS
Temperature AVHRR
A-ATSR
Ice Motion High and Daily SAR and Optical L, C, X band MODIS, AVHRR
Surface Albedo | Moderate Images Optical RADARSAT-2
Resolution Envisat ASAR
Images
TerraSAR-X
RISAT, ALOS
Leads and ridge High Resolution | Daily SAR amd Optical L, C, X band SPOT, ASTER
distribution; Imagery LandSAT
Melt pond ALOS, RISAT
coverage Envisat
TerraSAR-X
Radarsat-2
Snow Cover Microwave Daily Microwave C-Ka Band 25 km® AMSR-E
Thickness Radiance Radiometer SSMII
Sea ice biology Visible imagery | Dailry Ocean color Optical Oceansat-2 OCM
imager MODIS
Ice thickness Signal travel Daily Laser and Radar ICESat
from freeboard Time Altimeters

Cryosat




Sensor
types

Satellites
and
Sensors

Ice
SHEES

Glaciers
and Ice
Caps

Sea lce

Solid
Precip
and
SWE

Laser
altimeter

IceSat

Elevation/
Thickness

Elevation/
Thickness

Freeboard/
Thickness

Accumulation

Radar
altimeter

ERS-2,
Envisat,
CryoSat-2,
GMES-
Sentinel-3

Elevation/
Thickness

Elevation/
L GESS

Freeboard/
L GESS

Accumulation

High-res
Radar (SAR)

ERS-2 SAR,
Envisat
ASAR,
Radarsat1-2,
ALOS-
PALSAR,
TERRASAR-
X,

COSMO-
SKYMED,
RISAT,
GMES-
Sentinel-1

Motion

Motion,
Extent,
Floe Size
Distribution

Accumulation

Low-res radar
(Scat)

ERS2-

Wind Scat,
QuikScat,
METOP-
ASCAT,
OCEANSAT-
2,

HY-2A Scat

Extent,
Snow/Ice
Facies

Extent,
Melt/Freeze
Onset, Motion

Accumulatinn

High-res
vis/IR

SPOT 1-5,
Landsat,
ASTER,
GMES
Sentinel-2

ALOS

Extent

Floe Size

Distribution,
Melt Ponds

Mid-res
vis/IR

AVHRR,
Landsat-
TM/ETM+,
DMSP-
OLS,
MODIS,
VIIRS,
HY-1,

Extent

Extent

Passive
Microwav
e

SSMI,
AMSR-E,
Windsat,
SMOS,
HY-2A

Melt/Freez
e onset

Extent,
Concentra
tion,

Snow
thickness

Extent,
Thickness

Gravity

Mass
Loading

Mass
Loading

GIIPSY
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Spatial
Satellite data Date of acquisition resolution Scenes
ALOS PRISM Jan. 2007 - Mar. 2011 2.5m 66
ALOS AVNIR2 Jan. 2007 - Dec. 2010 10 m 20
ASTER GDEM 1999 - 2010 30 m 6

/ Manual glacier mapping using satellite images \
<. [ Manual Delineation

ALOS PRISM/ 2.5m-precise

ALOS AVNIRZ2/ Visible-NIR
Nagai



Satellite Data

Landsat 7 ETM+ (30m) =~

Ll More precise images available in the Bhutan Hlmalaya l l l

| ALOS AVNIR2 (10m) ol ALOS PRISM (2.5m)

= HRED A Y v MIBAH



How many debris-covered/-free glaciers?

Figure not available

Work in progress, Nagai et al. at Nagoya U



PSP DXKAIDOESINZ (Kaab et al., 2012, Nature)
e T ==

Elevation trend (m/yr)

-0.75
-0.60
-0.45
-0.30
-0.15
0

+0.15

Maijor river

River basin  _ _

-0.38 £ 0.06 m/yr

80°E

Standard
error (m)

O 0.05

Oen |

O o020

ICESat
on glacier
sub-regions

® 20034 520084FEE THO6LEMIZDUVT, ICESatDT—4%HEICHREE

BE2ECLICTYLI-mEEL

o JURKMOAEMNSDEIL(BRE)ZRDAICIFETERMS
® Y-aTF/LTHBIETICLERBRADL. BEKHAMRE. HELEH

MR M=k SDEMA R



T—3 2B KA EHKIEE

Figure not available
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