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Subject: Expression of Commitment for COST Action 723 “The role of the Upper troposphere and Lower Stratosphere in Global Change”
Dear Chairman of the Management Committee of the COST Action 723,

in this Expression of Commitment, the Istituto di Metodologie per l’Analisi Ambientale of the Consiglio Nazionale delle Ricerche (IMAA-CNR) asks to participate in the COST Action 723 in the working group 1.

The title of the contribution of IMAA is “Systematic Raman lidar water vapor measurements”.

A Raman lidar system, devoted to water vapor measurements is operational at IMAA since July 2002. The IMAA Raman lidar system is based on a Nd:YAG laser source with a repetition rate up to 100 Hz (typical operational 50Hz) and equipped with third harmonic generator. The radiation at 355 nm is transmitted into the atmosphere in a coaxial mode. The radiation backscattered by the atmosphere is collected by means of a telescope in Cassegrain configuration with 0.5 m primary mirror. The collected radiation is split into three channels by means of dichroic mirrors and interferential filters are used to select the elastic backscattered radiation at 355 nm, the N2 Raman shifted signal at 386.6 nm and the water vapor Raman shifted signal at 407.5 nm. The radiation collected at each wavelength is further split into 2 different channels for the distinct detection of signals coming from low and high altitude range, by means of different attenuation of the radiation in each channel by using neutral density filters. The collection of both low range and high range signals allows to obtain signals for each wavelength  with a good dynamic range over all sounding altitudes. Photomultiplier tubes are used as detectors. Both low and high range signals are acquired in photon counting mode by using a Multi Channel Scaler (MCS) with a minimum dwell time of 100 ns, corresponding to a vertical resolution of 15 m. The Vaisala RS80-A radiosondes are used for the calibration procedure and are launched simultaneously to the lidar measurements. The radiosonde data have been corrected for temperature dependence error, that increases substantially with decreasing temperature below about –30 °C, and for dry bias due to chemical contamination error, that depends on measured humidity, the sensor type and the age of the radiosonde and ground check error. Typically, sonde data are used in the altitude region between 1 and 2 km of height above lidar station to calibrate lidar vertical profiles. Moreover, a long term calibration has been performed, in fact, an intensive water vapor lidar measurements campaign, started in July 2002, is still in progress. About two lidar measurements per week and one radiosounding per week have been performed. From July 2002 to February 2004, more than 60 radiosonde launches have been performed and the calibration factor remains constant within a few per cent.
In clear sky condition, this Raman lidar system allows to perform measurements of water vapor vertical profiles that extends up to tropopause in night time conditions. The water vapor mixing ratio vertical profiles are obtained by averaging lidar signals typically over 10 minutes of acquisition corresponding to 30000 laser shots. Typical final vertical resolution ranges between 15 m and about 450 m in the altitude range 90 m – 12 km above lidar station.

The IMAA Raman lidar system has been involved in the calibration and validation program (CAL/VAL) of the ESA satellite, ENVISAT, in particular for the validation of the MIPAS H2O products. According to the validation program, 2 radio soundings and 2 lidar measurements of water vapor mixing ratio vertical profile per week have been performed in coincidence with satellite overpasses, during the first six months of the satellite activity. In the second six months, 1 radio sounding and 1 lidar measurement per week have been performed. Until February 2004, about 75 nighttime lidar measurements and 48 radiosoundings have been performed in coincidence with MIPAS overpasses. 

The main contribution to the Action will be to provide systematic Raman lidar measurements in the UTLS region. Moreover, experience and results from measurements campaigns will be used to plan and promote new campaigns within WG1. 

In particular, we undertake to:

· perform lidar systematic measurements of water vapor profiles on a base schedule of one measurement per week,

· provide radiosonde measurements of P,T and RH 

· participate in the inter-comparison experiments involving both algorithms and instruments,

· perform long term and systematic measurements,

· insure for a continuous financial and human support for this activity,

· accept to provide data and make it public within the COST 723 Action,

· participate to the WG1 workshops and to the COST 723 meetings.

Time schedule

· Until mid-term workshop: systematic lidar measurements and cross-validation activities

· After mid-term workshop: systematic lidar measurements and documentation/publication

Manpower dedicated to the Action

4 person-months per year 

Foreseen collaboration

IMAA Raman lidar system will be part of the Network for the Detection of Stratospheric Change (NDSC). A first algorithm inter-comparison exercise is in progress between the Italian participants of NDSC Lidar Working Group. The IMAA Raman lidar system will be undergone to all calibration and validation campaigns imposed by the NDSC protocols. All data derived from the systematic measurements, performed on a regular basis, will be update on the NDSC database.

Regarding the calibration and validation program of ENVISAT, a preliminary analysis of the comparison between MIPAS, radiosonde and lidar for water vapor mixing ratio measurements has been performed. At the moment, ENVISAT ground segment is working to the reprocessing of data and in the next future more comparisons will be available.

The IMAA lidar groups consists of:

Gelsomina Pappalardo

Aldo Amodeo

Antonella Boselli

Marco Pandolfi

Lucia Mona

Giuseppe D’Amico

Carmela Cornacchia

Fabio Madonna

The IMAA lidar group will be represented by the Principal Investigator Dr. Gelsomina Pappalardo.

Previous experience in the field:

Dr. Gelsomina Pappalardo, has more than 10 years of experience in the research field of lidar remote sensing of the atmosphere. She participated as PI and co-PI in several national and international projects. In particular, she coordinated the IMAA research activity in the validation program of the LITE experiment (1994); she participated in the EU Project INFM "Innovative optical techniques for the environmental monitoring" (1994 -1999); she participated in the EU Project "Atmospheric pollution monitoring in the urban and industrial areas" (1998-2001); she coordinated the workpackage "Compilation of lidar ratio data base" in the framework of the EARLINET Project (February 2000 - February 2002. She is a key personnel within the Contract between ESA-ESTEC and IMAA-CNR "Ground based observations of water vapour and aerosol for the validation of ENVISAT product", in the calibration and validation program for ENVISAT. In particular, within the ESA ACVT-GBMCD she is the MIPAS H2O validation species coordinator.
She is member of the International Coordination Group on Laser Atmospheric Studies (ICLAS) (2000-2006) and Chair of the AMS Committee on Laser Atmospheric Studies (January 31, 2004 - January 30, 2007). Gelsomina Pappalardo is the head of the lidar group at IMAA-CNR.
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Gelsomina Pappalardo

Head of IMAA Lidar Group

Contact information

Gelsomina Pappalardo

Istituto di Metodologie per l’Analisi Ambientale (IMAA-CNR)

Contrada S. Loja

I-85050 Tito Scalo (PZ), Itlay

Tel. +39 0971 427265

Fax. +39 0971 427 271

e-mail: pappalardo@imaa.cnr.it
www.imaa.cnr.it
