Snow cover

Snowfall and snow cover are important variables in monitoring climate change. About one third of the Earth’s land surface is seasonally snow-covered. It has major effects on surface albedo, energy balance and temperatures. Snow thickness and snow-cover duration affect permafrost thermal state, the depth and timing of seasonal soil freeze/thaw, and melt on land ice and sea ice.

In situ measurements of snow extent, depth and water equivalent (SWE) vary between agencies and countries. Many existing data are not readily accessible. Station networks are severely contracting in Russia and Canada and automation is changing the nature of snow depth measurements. Accessible documentation is needed on where and when these changes have occurred. 

Snow cover is mapped daily by operational satellites, but sensor channels change and continuing research and surface observations are needed to calibrate and verify algorithms and satellite products for depth/SWE. 

Daily NH snow extent maps began May 1999, with weekly maps available since1966. Comparable SH data are needed. Global daily snow depth analysis has been performed by the Canadian Meteorological Centre http://weatheroffice.ec.gc.ca/analysis/index_e.html and daily snow depth data from the WMO-GTS Synoptic Reports are available through NOAA’s National Climate Data Center. Snow water equivalent: is observed in many countries by national, state, provincial and private networks on a 10-30 day basis. No central archive exists and many data bases are not readily accessible. No standard global SWE product exists. 

 
Many of the noted problems arise because (i) snow cover data are collected by numerous agencies with differing goals (ii) funding support for snow research is fragmentary and not well co-ordinated (iii) the cost of surface networks is leading to their contraction or automated measurement using different instrumentation.

Maintenance of adequate, representative surface networks of snow observations must begin with documentation and analysis of required network densities in different environments. Resolution of the data inaccessibility requires: promoting political commitment to data sharing; removing practical barriers by enhancing electronic interconnectivity and metadata; and data rescue and digitization. The provision of necessary resources to improve and make available existing archives of snow data will require national efforts.
Development of snow products that blend multiple data sources and are globally applicable needs urgent focused attention. WCRP CliC and GCOS could help lead such an effort.

Over 10 years to come, minimum total costs are estimated at US$1.7 M ($100K per year for filling primary gaps in the SWE network and $50K per year for incorporation of remote sensing data, $20K per year publications, travel, expert meetings). Roughly $10 M ($1M per year for generating data sets and products) must additionally be borne by country(ies) hosting the central (distributed) service. The completed SWE network and a functioning inclusion of remote sensing measurements will be the main indication of successful implementation.
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