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Figure 6. NH snow map for 15 May 1997

VALIDATION PLAN

NESDIS, NWS and Rutgers University will work together in the development of a detailed validation plan
the selection of validation data including the new and old operational products, the construction of e
temporally and spatially coincident database of these data and products and the application of quality
control procedures to all data sets collected. Other data will be collected as they become available from
various data centres, such as US cooperative station data from the NCDC. Although point measurements
from station data will provide groundtruth, the map quality assessment will be made from the inte-
comparison of multiple sources of data. All validation data and the snow maps will be digitized to facilitate
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analysis using geographical information system (GIS) methodologies. The GIS will permit the manipulation,
analysis and output of the data sets in any desired spatial or temporal framework (Mather, 1987; Star and
Estes, 1990; Wilkie and Finn, 1996).

The IMS validation database now being designed will include, at a minimum, the following data sets for a
given day: IMS snow maps, USAF snow product for the same day, automated SSM/I snow maps, selected
SSM/1 brightness temperature maps, imagery from AVHRR, GOES, GMS and METEOSAT used in the
IMS, station data (snow cover, snow depth, maximum/minimum temperature, etc.) for the same day,
ancillary data (vegetation, land cover, elevation, etc.) and the NESDIS weekly product produced for tnat aav.
GIS methodologies will be used to convert each data product to a 1° latitude by 1° longitude
resolution on a daily time frame for initial analysis (with the exception of the weekly NESDIS snow
Validation rules and a protocol for the intercomparison will be established by NESDIS, NCEP,

Rutgers. The GIS will permit the application of a rigorous statistical analysis. Results may then be
any preferred map projection.

The best and most reliable groundtruth data for validation are station reports. Under normal operating
conditions the analysts will have limited time to use the detailed station data, such as that from US and
Canadian cooperative sites, when drawing the maps. The station data, both snow cover and snow depth, will
be saved with the coincident satellite snow cover product in the map cell that contains the ground station.
Other coincident data will be saved as well. The data will be made available to the scientific community for
study. This coincident data set will be used for statistical analysis, for diagnostics of product accuracy, for
improving the automated satellite snow cover algorithms and for developing improved or new mw snow
depth algorithms.

After the validation data is collected by NOAA/NESDIS, the validation and intercomparisons will
be conducted mostly at Rutgers University. A rigorous statistical analysis comparing the weekly and
IMS products will be performed. The Rutgers analysts will provide objective third party validation
and suggestions for improvements to the IMS. Biases between the old and new maps will be described and
documented. The data will be studied to determine if the differences were characteristic of season, of snow
condition (melting, refrozen, etc.), time of observation, data source, land cover type, elevation and other land
characteristics that may influence the products. Similar statistics will be generated comparing the weekly and
IMS products to the coincident station report data set described above. Such a data set will be smaller because
of the spatially limited station observations. It will have snow depth, however, so that differences between the
old and the IMS products can be compared as a function of snow depth. This comparison may help in
improving the SSM/I snow cover and snow-depth retrieval algorithms. Analyses will also be done to
determine the effects of land use, terrain and vegetation type and density on the retrieved snow cover and
snow depth.

SUMMARY

NOAA/NESDIS satellite-derived snow cover maps are important in monitoring the Earth’s climate. Weekly
maps are deficient because of poor temporal coverage and the use of visible imagery limited by cloud cover
and night fall. IMS will provide meteorologists with the use of multisensor imagery and data in the
production of daily NH snow maps. Planned research will validate the change from weekly to daily snow
maps including the use of mw imagery.
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