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1. The measurement methods and parameters listed in the 

table mainly referenced the IGOS Cryosphere Theme 

Report 2007.  

 

2. Consistency and issues of measurement methods are 

considered combined with measure platforms and 

parameters of different components of Cryosphere.  

 

3. This draft is suggested to be discussed on the session and 

welcome contributions from experts in related domain. 



Cryospheric components in Asia  

• Snow cover 

• Glacier 

• Sea ice 

• River (lake )ice 

• Solid precipitation 

• Permafrost and seasonally frozen ground 

Meteorology 
Hydrology 
Ecology 
 

Cryosphere-related measurements  



Cryosphere 

component 

 

  

consistency Issues 

Snow (cover) 

methods 

terrestrial 

gamma radiation from 

low-flying aircraft,  

visible and infrared 

radiance from aircraft, 

low Earth-orbit (LEO)， 

geostationary (GEO) 

satellites, observations 

of microwave emissions 

and backscatter 

using passive and 

active sensors on 

aircraft and LEO  

satellites 

Algorithm, 

graduated probes and 

stakes 

acoustic snow- depth 

sounders 

snow coring devices 

snow pillows 

(pressure transducers),  

snow pits  

  

platforms 

Airborne 

 and spaceborne 

  

surface 

parameters 

snow cover, 

water equivalent, depth 

and albedo 

snow density, 

temperature, 

microphysical 

properties, chemistry 



Cryosphere 

component 

 

  

consistency Issues 

Glaciers 

methods 

 

WGMS (2012) 

guideline, Hi-res 

optical, InSAR, 

DEM 

 

parameters 

 

Area glacier inventory, 

Glacier mass 

balance data, 

glacier topography 

database, thickness,  

velocity, 
accumulation 

 

platforms 

Airborne,  

Landsat 

surface  



Cryosphere 

component 

  
consistency Issues 

Sea ice 

  

methods 

Submarine sonar 

observations, 

Electromagnetic 

(EM) sensors,Satellite-

borne visible/infrared 

sensors, Satellite-borne 

dual-polarized, multi-

frequency passive 

microwave radiometers 

  

parameters 

concentration/ 

extent, thickness 

distribution, motion, 

melt, albedo, 

Leads/polynyas, Stage 

of Development, Ridge 

Height 

thickness, Snow Depth 

on Ice, Surface 

Characteristics 

(albedo, meltpond, 

dust, snow properties, 

temperature), small-

scale properties 

platforms 

airborne, spaceborne 

systems 

Surface, Ship, near-

surface 



Cryosphere 

component 

 

  

consistency Issues 

Solid precipitation 

methods 

precipitation gauge 

network, satellite 

remote sensing, 

and ground radar 

sparseness and 

decline of the 

precipitation 

observation 

networks, uneven 

distribution, spatial 

and temporal 

discontinuities, 

biases in 

gauge measurements 

 

parameters 

Precipitation type, 

Precipitation/ 

Snowfall rate, 

Snowfall amount 

Snow water 

equivalent 

platform 

surface Airborne and 

spaceborne 

 



Cryosphere 

component 

 

  

consistency Issues 

Permafrost  
and  

seasonally frozen 
ground 

methods 

SMMK and SSM, 
D-InSAR, 
 AMSR-E  

algorithm 

parameters 

Annual surface 
elevation change, 
Active layer depth, Soil 
temperature, Surface 
temperature, Duration 
of thaw, Onset of 
seasonal freezing, 
Depth of seasonal 
freezing, Duration of 
freeze, Distribution of 
seasonal freezing，
freeze/thaw depth 

thickness, Ground ice 
volume, soil thermal 
regime, distribution, 

platforms 

Surface spaceborne systems 
 



Cryosphere 

component 

 

  

consistency Issues 

River(lake) ice 

method NOAA AVHRR (1.1 

km),RADARSAT 

ScanSAR (100 

m) imagery, ICESat 

 algorithm 

 

platform surface-based 

observation 

spaceborne systems 

parameters Ice concentration, 

Ice areal 

extent,Freeze-up and 

break-up dates, 

Aufeis, Areal extent 

of floating 

and grounded ice, 

River ice jams and 

dams 

Snow depth on ice, 

Thickness, 



Cryosphere-related measurements  

consistency Issues 

Meteorology WMO guideline 

Sites Distribution 
Parameters uneven 

hydrology WMO guideline 

ecology   



Thanks for attention! 


