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	Summary and purpose of document
This document provides information on the methodology of assessing traceability of vertical profiles in the atmosphere by various remote-sensing techniques.



Action proposed

The Meeting is invited to review and revise the preliminary report on the methodology of assessing traceability of vertical profiles in the atmosphere by various remote-sensing techniques.
________________
Assessment of the uncertainty and traceability to SI of vertical profiles in the atmosphere by various remote-sensing technologies
1. Water vapor profiling with Raman Lidar
1.1 The Raman Lidar for Meteorological Observations, RALMO, is a Raman lidar for water vapor profiling, and is operated since 2008 by the Federal Office of Meteorology and Climatology MeteoSwiss, Payerne, Switzerland. The Raman lidar is one of the few methods that can resolve the very high spatial and temporal variability of water vapor.
1.2 A thorough validation of the water vapor profiles has been carried out. A one year data set has been compared to collocated radiosoundings and to GPS and microwave radiometers in terms of total column. Time series of the difference between the lidar and radiosondes at different levels show drifts well below 1 % / month for most of the levels and reveal a high system stability. 
1.3 (Suggestion) The radiosounding data utilized for comparing to the Raman Lidar measurement need to be reviewed with the results of The 8th WMO Intercomparison of High Quality Radiosonde Systems held in China in July 2010 for assessing the traceability.
2. Detecting Cloud and Aerosol layers with Celiometer
2.1 Ceilometers were primarily used for detecting cloud layers in the atmosphere and for determining the cloud base height. And ceilometers in principle can also provide profiles of aerosol volume backscattering coefficients in the boundary layer and identify elevated layers. 
2.2 Due to the different layout of instruments and differing sensitivity of sensors for the backscattered radiation by cloud and aerosol layers in the atmosphere, the results of retrieved synoptic quantities such as the cloud base height or the cloud coverage vary from instrument type to instrument type.
2.3 As suggested in CIMO MG-10, October 2012, CIMO intercomparison of ceilometers and automatic lidars is necessary.
3. Validation of Rainfall measurement with Weather Radar

3.1 Radar-AWS Rain measurement (RAR) technique, which retrieve the rain rate out of the radar echo based on the empirical formula of Z-R relation.  This technique is recently developed and utilized for the real time monitoring rain fall , not for a few  points but for a wide area.

3.2 In order to validate the formula for RAR, the field experiment with radar system and high density of rain gauge network, and all the instruments should be inter-calibrated well in advance. In 2011, a rain gauge network with 10 instruments were installed at the area with the radius less than 2.2km, and the field observation was performed for three months of summer time in Republic of Korea.
3.3 The time and spatial variation of rain fall were analyzed with the data collected during the experiments, and the results were compared to the 1km(1km RAR retrieved with pre-defined empirical formula. 
3.4 (Suggestion) An appropriate standard configuration of ground rain gauge network and procedure for data analysis would be established based on a few Testbed facilities. This experiment need to be coordinated with RQQI program for better quality of weather radar data.
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