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Introduction



1 Introduction

This document provides an overview and a detailed description

of the activities of the members of the  “Ground-Based Measurements and Campaign Database” subgroup (“ACVT-GBMCD”), and discusses their context in the overall ACVT Envisat Validation Campaign. The subgroup consists of calibration/validation teams that predominantly perform ground-based measurements for comparison with Envisat data. In many cases, teams also analyse correlative data from other platforms (notably satellite intercomparisons), but the subgroup structure has been set up to provide each team with a single interface to ESA.

The purposes of the subgroup are: 

· to converge on activities to be performed

· to generate observation schedules and observation requirements

· to define requirements for Envisat data

· to generate the implementation plan, detailing the work to be performed

· to serve as a convenient communication channel among its members

· to channel and trace communication exchanges with ESA and with other subgroups

· to exchange scientific feedback obtained during validation and converge towards thoroughly argumented recommendations

An additional activity in this subgroup is the coordination of the data centre that will hold the correlative measurements for all ACVT subgroups (and also for the members of the MAVT).

This facility is discussed in the next section. The subsequent sections of this document describe the activities of the calibration/validation teams.

2 Campaign Database

Following the successful experience of the GOME validation data base, a similar facility has been set up for Envisat, with a much larger scope and with enhanced capabilities. The Envisat Cal/Val data centre will host correlative data acquired for the validation of GOMOS, MIPAS,

SCIAMACHY, MERIS and AATSR. All the experts involved in the validation of these instruments will have access to these datasets, but are obliged to follow the guidelines for data usage laid down in the Cal/Val data protocol. This will allow efficient use of the vast amount of information contained in such a varied dataset of more than 600 instruments. This database has been established at the Norwegian Institute for Air Research (NILU). The database consists of a storage system and an indexing and query system. The facility has been operational with preliminary functionality since 2000.

In order to facilitate access to the great variety of data, uniformity of data is required. The GOMEVAL database adhered to the NASA AMES format, but since then newer formats have become available that eliminate many of the limitations of the NASA Ames format. In order to facilitate comparison with Envisat data, the HDF format has been implemented, and rigorous error checking is performed on data between submission and ingestion into the database. The data files contain extensive metadata, in order to allow advanced querying of the database for query retrieval, whilst also supporting automatic error checking and setting of plotting parameters in data display tools. These metadata have been defined with the help of the COSE project of the European Commission, the NASA-GSFC Atmospheric Chemistry and Dynamics Branch and with extensive cooperation of the ACVT and MAVT team members.

The roles in this project with contact addresses are outlined in de diagramme below.
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Activities and planning.
Most of the activities related to the creation of the data storage and retrieval facilities are to be completed before launch.

Data storage hardware has been configured and database software has been developed to allow storage and efficient retrieval of data, using the metadata standards defined as outlined above. An executable allowing generation of  metadata-compliant HDF data has been developed and provided to the Envisat ACVT and MAVT Team members, and will be updated during the last of the pre-launch project phases. An IDL version will be made available before launch. For ingestion of Envisat Cal/Val datasets into IDL, the inverse tool will be developed and made available. 

Two data handling rehearsals have been held in order to familiarize users with the data centre and test the data transfer operations, data ingestion facilities, and data storage and retrieval. In addition, the rehearsals served as milestones for convergence on metadata definition and homogenization of files from similar instruments. The process of convergence will be completed in a final metadata update in December 2001. The experiences from the second rehearsal will be used to update and improve the data centre storage and retrieval facility, the metadata guidelines and the data handling tools in preparation for launch. Around launch, the test data will be removed from the system, in expectation of data acquired in coincidence with Envisat data. 

During the commissioning and exploitation phase, the system will be used for exchange of data between Cal/Val team members and also to trace their data acquisition activity. For the latter purpose, dedicated reporting tools are under development.

3 Teams involved in data acquisition and validation 

3.1 Overview

The subgroup aims to generate a large number of data sets for intercomparison with GOMOS, MIPAS and SCIAMACHY level 2 products. Most ground-based spectrometers are operated routinely, and soundings are performed routinely between once and three times per week. Lidar instruments will be operated during “visibility” by the atmospheric sensors. These frequent observations are performed by instruments at many sites covering the globe. Since the ground-based group will generate a large number of coincident data sets, statistical analysis will be possible already early in the commissioning phase. The data acquired will also be used for detailed analysis of the differences found during intercomparison, and some of the parameters will be relevant for validation of Level 1 products.

The GBMCD subgroup composition is presented in the following table

	AOID
	PI Name
	Summary of activity

	126
	De Maziere
	Global O3 and NOy validation using NDSC FTIR instruments

	153
	Pal
	O3, temperature and aerosol validation using LIDAR at the Eureka primary NDSC station

	158
	Lambert
	Global validation of many trace gases using NDSC spectrometers, lidars and soundings

	174
	Kelder
	The Sciamachy core validation programme

	179
	Matthews
	Validation of many trace gasses using NDSC instruments in the southern hemisphere

	191
	Blumenstock
	Validation using UV, VIS and IR spectrometers at several locations in Northern and Mid-Latitudes

	206
	Visconti
	Validation and data assimilation using a spectrometers, soundings, lidars in Central Italy

	222
	Fricke
	Temperature, Aerosol and Cloud validation in the arctic, using high-altitude lidar system

	247
	Matzler
	Validation in Alpine region using a suite of instrumentation

	300
	De Muer
	Ozone, temperature and water vapour validation using soundings and spectrometers

	331
	Burrows
	Global validation of Sciamachy, using various ground-based instruments and soundings

	360
	Keckhut
	Validation of Ozone, Temperature and Aerosol of using groundbased profilers and assimilation

	427
	Timofeyev
	Retrieval of trace gas column amounts on the basis of SCIAMACHY radiation measurements with further validation 

	429
	Kyro
	High-latitude validation measurements with spectrometers and soundings

	632
	Ciotti
	Validation using radar, radiometers, GPS receivers, laser ceilometers and satellite data in Central Italy

	9003
	Swart
	Stratospheric lidar as contribution to proposal 179

	9079
	Hansen
	Stratospheric lidar as contribution to proposal 158

	9083
	Cuomo
	Ground based observations of water vapour and aerosol for the validation of ENVISAT products

	9100
	Congedutti
	Validation of ENVISAT measurements by ground based, night-time lidar soundings in Central Italy


The subgroup members will interact intensively already during the preparation phase in order to harmonise data structures, and to exchange knowledge acquired on data conversion, and data quality assurance. Also external interfaces are already in use during the preparation phase:

· Interaction with the Validation Data Centre at NILU for exchange of correlative data, and the preparations required to achieve this

· Searching and Ordering data from the User Services Facility

· Cooperation with the Mission Planning group in order to establish detailed overpass schedules

· Interaction with the Calibration Teams of GOMOS, MIPAS and SCIAMACHY for exchange of early validation results, and in order to optimise acquisitions in order to investigate calibration-related problems

· Interaction with the MAVT for exchange of auxiliary information (notably cloud and aerosol)

· Interaction with the Satellite subgroup for identification of relevant subsets of (non-Envisat) satellite data over ground-based sites near Envisat overpasses. Contact persons for the interaction between ground-based and satellite team members have been assigned for most satellite instruments:

	SAGE
	666
	Robert Veiga

	TOMS
	651
	Mark Weber

	OSIRIS
	406
	Mark Weber

	SOLSTICE
	406
	Mark Weber

	MOPITT
	241
	Ilse Aben

	POAM
	317
	Carole Deniel

	TOVS
	174
	Renske Timmermans

	METEOSAT
	548
	Robert Koelemeijer


3.2 Project 126 – De Maziere

3.2.1 PROJECT SUMMARY

The project will provide a long-term, pseudo-global validation support to the ENVISAT-1 atmospheric measurements, based on mutually consistent high-quality solar and lunar observations from FTIR spectrometers operated at primary and a number of complementary NDSC stations. The validation is limited to a number of target species, most of which are primary NRT or OL level-2 products of the mission, with focus on NOy components: O3, NO2, NO, N2O, HNO3, , H2CO, CO and CH4. Synergistic use will be made of column and profile data from MIPAS, GOMOS and SCIAMACHY. The ground network will deliver vertical column abundances for all target species with NDSC-type quality, and height profile information for some target gases as secondary products to the PI's home institute, where the correlative analyses with the ENVISAT-1 products will be done. 
3.2.2 DATA Acquisition #
	Geophysical parameter
	Instrument type
	Location name
	Latitude (deg N)
	Longitude (deg E)

	CH4 column
	FTIR
	Eureka
	80.1
	-86.4

	CH4 column
	FTIR
	Ny Alesund
	78.91
	11.88

	CH4 column
	FTIR
	Kiruna (AOID 126 FTIR location)
	67.84
	20.41

	CH4 column
	FTIR
	Harestua
	60.22
	10.75

	CH4 column
	FTIR
	Zugspitze
	47.5
	11.1

	CH4 column
	FTIR
	Jungfraujoch
	46.55
	7.98

	CH4 column
	FTIR
	Izana
	28.3
	-16.48

	CH4 column
	FTIR
	Mauna Loa
	19.54
	-155.58

	CH4 column
	FTIR
	Wollongong
	-34.4
	150.9

	CH4 column
	FTIR
	Lauder
	-45.05
	169.68

	CH4 column
	FTIR
	Arrival Heights
	-77.83
	166.66

	 
	 
	 
	 
	 

	CO column
	FTIR
	Eureka
	80.1
	-86.4

	CO column
	FTIR
	Ny Alesund
	78.91
	11.88

	CO column
	FTIR
	Kiruna (AOID 126 FTIR location)
	67.84
	20.41

	CO column
	FTIR
	Harestua
	60.22
	10.75

	CO column
	FTIR
	Zugspitze
	47.5
	11.1

	CO column
	FTIR
	Jungfraujoch
	46.55
	7.98

	CO column
	FTIR
	Kitt Peak
	31.9
	-111.6

	CO column
	FTIR
	Izana
	28.3
	-16.48

	CO column
	FTIR
	Mauna loa
	19.54
	-155.58

	CO column
	FTIR
	Wollongong
	-34.4
	150.9

	CO column
	FTIR
	Lauder
	-45.05
	169.68

	CO column
	FTIR
	Arrival Heights
	-77.83
	166.66

	 
	 
	 
	 
	 

	H2CO column
	FTIR
	Ny Alesund
	78.91
	11.88

	H2CO column
	FTIR
	Harestua
	60.22
	10.75

	H2CO column
	FTIR
	Zugspitze
	47.5
	11.1

	H2CO column
	FTIR
	Jungfraujoch
	46.55
	7.98

	 
	 
	 
	 
	 

	HNO3 column
	FTIR
	Eureka
	80.1
	-86.4

	HNO3 column
	FTIR
	Ny Alesund
	78.91
	11.88

	HNO3 column
	FTIR
	Kiruna (AOID 126 FTIR location)
	67.84
	20.41

	HNO3 column
	FTIR
	Harestua
	60.22
	10.75

	HNO3 column
	FTIR
	Jungfraujoch
	46.55
	7.98

	HNO3 column
	FTIR
	Izana
	28.3
	-16.48

	HNO3 column
	FTIR
	Mauna loa
	19.54
	-155.58

	HNO3 column
	FTIR
	Wollongong
	-34.4
	150.9

	HNO3 column
	FTIR
	Lauder
	-45.05
	169.68

	HNO3 column
	FTIR
	Arrival Heights
	-77.83
	166.66

	 
	 
	 
	 
	 

	N2O column
	FTIR
	Eureka
	80.1
	-86.4

	N2O column
	FTIR
	Ny Alesund
	78.91
	11.88

	N2O column
	FTIR
	Kiruna (AOID 126 FTIR location)
	67.84
	20.41

	N2O column
	FTIR
	Harestua
	60.22
	10.75

	N2O column
	FTIR
	Zugspitze
	47.5
	11.1

	N2O column
	FTIR
	Jungfraujoch
	46.55
	7.98

	N2O column
	FTIR
	Izana
	28.3
	-16.48

	N2O column
	FTIR
	Mauna loa
	19.54
	-155.58

	N2O column
	FTIR
	Wollongong
	-34.4
	150.9

	N2O column
	FTIR
	Lauder
	-45.05
	169.68

	N2O column
	FTIR
	Arrival Heights
	-77.83
	166.66

	 
	 
	 
	 
	 

	NO column
	FTIR
	Eureka
	80.1
	-86.4

	NO column
	FTIR
	Ny Alesund
	78.91
	11.88

	NO column
	FTIR
	Kiruna (AOID 126 FTIR location)
	67.84
	20.41

	NO column
	FTIR
	Harestua
	60.22
	10.75

	NO column
	FTIR
	Jungfraujoch
	46.55
	7.98

	NO column
	FTIR
	Izana
	28.3
	-16.48

	NO column
	FTIR
	Mauna loa
	19.54
	-155.58

	NO column
	FTIR
	Wollongong
	-34.4
	150.9

	NO column
	FTIR
	Lauder
	-45.05
	169.68

	 
	 
	 
	 
	 

	NO2 column
	FTIR
	Eureka
	80.1
	-86.4

	NO2 column
	FTIR
	Ny Alesund
	78.91
	11.88

	NO2 column
	FTIR
	Kiruna (AOID 126 FTIR location)
	67.84
	20.41

	NO2 column
	FTIR
	Harestua
	60.22
	10.75

	NO2 column
	FTIR
	Zugspitze
	47.5
	11.1

	NO2 column
	FTIR
	Jungfraujoch
	46.55
	7.98

	NO2 column
	FTIR
	Izana
	28.3
	-16.48

	NO2 column
	FTIR
	Mauna loa
	19.54
	-155.58

	NO2 column
	FTIR
	Wollongong
	-34.4
	150.9

	NO2 column
	FTIR
	Lauder
	-45.05
	169.68

	NO2 column
	FTIR
	Arrival Heights
	-77.83
	166.66

	 
	 
	 
	 
	 

	O3 column
	FTIR
	Eureka
	80.1
	-86.4

	O3 column
	FTIR
	Ny Alesund
	78.91
	11.88

	O3 column
	FTIR
	Kiruna (AOID 126 FTIR location)
	67.84
	20.41

	O3 column
	FTIR
	Harestua
	60.22
	10.75

	O3 column
	FTIR
	Zugspitze
	47.5
	11.1

	O3 column
	FTIR
	Jungfraujoch
	46.55
	7.98

	O3 column
	FTIR
	Kitt Peak
	31.9
	-111.6

	O3 column
	FTIR
	Izana
	28.3
	-16.48

	O3 column
	FTIR
	Mauna loa
	19.54
	-155.58

	O3 column
	FTIR
	Wollongong
	-34.4
	150.9

	O3 column
	FTIR
	Lauder
	-45.05
	169.68

	O3 column
	FTIR
	Arrival Heights
	-77.83
	166.66


# At present, we have no confirmation that correlative ground-based FTIR data for Mauna will be available.

3.2.3 DATA Analysis

The analysis will include:

· Comparisons of correlative co-located ground-based and satellite (GOMOS, SCIAMACHY, MIPAS) data. Co-location means temporal (within some time range, depending on the species temporal variability) and spatial (within a 500 km radius) coincidence. For mostly stratospheric species, ground-based total column data will be compared with integrated satellite profile data, e.g., MIPAS profile data for HNO3.

· Comparisons will focus on the global picture, therefore, after the Commisioning Phase, satellite data with global coverage will also be requested for the target species, 

· Analysis of observational dependences: solar zenith angle, latitude/longitude, ...

· If possible, analysis of some dependences on retrieval parameters, e.g., spectroscopic line lists, a priori climatologies, ...

Use will be made of ECMWF data, possibly of local PTU soundings at the ground-based stations, and P/T profiles measured by the satellite instrument, and possibly also of data assimilation results.

Requested ENVISAT data

	Product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	MIP_NL_2P
	P,T, O3, CH4, N2O,HNO3
	Child products
	Overpass data
	global

	GOM_NL_2P
	O3, NO2, T
	Child products
	Overpass data
	global

	SCI_NL_2P (SCI_OL_2P) 


	P,T profiles;

Columns (profiles) of O3, NO2, N2O, H2CO, CO, CH4
	Child products
	Overpass data
	global


3.2.4 RESOURCES

· ATMOS, GOME, NDSC, and EC projects heritage.

· The local computing infrastructure used for GOME validation/exploitation has been upgraded recently and will support the ENVISAT activities. In addition, a local data server is being set up, for local storage of the requested ENVISAT data, and of the correlative data provided to BIRA-IASB by the project co-investigators.
· Appropriate data extraction, formatting and analysis tools will be developed specifically for this Envisat validation project. 

· A hierarchy of in-house analysis and retrieval tools will be used in this validation work.

· Many tasks will be performed in common with project ID 158 (PI: J.-C. Lambert, BIRA-IASB). Preliminary results will be intercompared and discussed between ID 126 and ID 158. 

People involved at BIRA-IASB for ID126 and ID158: 7 scientists, 3 engineers

3.3 Project 153 – Pal

3.3.1 PROJECT SUMMARY

This proposal involves a team of well experienced atmospheric scientists that intends to fully exploit Envisat data products (ozone, temperature and pressure) for scientific research and calibration and validation utilizing their state-of-the-art lidar systems operational at Toronto, to provide excellent coverage for Envisat comparison. This station presently participates in the NDSC and is closely related to the Canadian ozone network.
3.3.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	O3 profile
	Lidar Raman Ozone
	Toronto
	43.8
	-79.5

	aerosol profile
	Lidar Raman Ozone
	Toronto
	43.8
	-79.5

	temperature profile
	Lidar Raman Ozone
	Toronto
	43.8
	-79.5


3.3.3 DATA ANALYSIS

The team will perform validation analysis on the following datasets

	product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	MIP_NL_2P
	,T,O3
	Child products
	Overpass data
	Overpass data

	GOM_NL_2P
	O3,aerosol

T
	Child products
	Overpass data
	Overpass data

	SCI_OL_2P 

(SCI_NL_2P)
	Colums of O3, aerosol

Profiles of O3, aerosol
	Child products
	Overpass data
	Overpass data


3.3.4 RESOURCES

The team has bespoke correlative analysis algorithms/codes

No. of People involved: 1 ( Interaction with the Co-I's)
3.4 Project 158 – Lambert

3.4.1 PROJECT SUMMARY

The present project aims at the geophysical validation, from pole to pole and on the long term, of key ozone-related level-2 products (O3, NO2, BrO, OClO, and ClO) from GOMOS, MIPAS and SCIAMACHY aboard ENVISAT-1, and at a contribution to the maturation of the related level-1b-to-2 data processors. Application data processing will be used to convert level-2 data into a more suitable format for validation and scientific end-users. The respective performances of the ENVISAT data products, and their sensitivity to various relevant parameters, will be investigated from the Arctic to the Antarctic, over a variety of geophysical conditions. The impact of these performances on specific atmospheric chemistry studies will be emphasised.
 The pseudo-global investigationsintended in this project will rely on correlative studies of Envisat data with well-controlled ground-based, in-situ and balloon observations associated with the Network for the Detection of Stratospheric Change (NDSC). Combining various complementary observation techniques, this ground-based network of high-quality remote-sounding stations monitors, from the Arctic to the Antarctic, the total column and vertical distribution of O3 and other key constituents and parameters. 

3.4.2 DATA ACQUISITION

This project involves total ozone measurements performed by UV-visible zenith-sky DOAS spectrometers, Dobson and Brewer UV spectrophotometers, and global UV filter radiometers (GUV). UV-visible spectrometers also provide year-round twilight observations of total NO2, and, in unpolluted areas, of the integrated stratospheric column of NO2. Dedicated UV-visible instruments measure the column abundance of BrO and OClO. Most of the involved UV-visible spectrometers of the SAOZ and NIWA type, as well as GUV instruments, perform network operation. The fully automated SAOZ network provides preliminary data in near real-time. Ozone sondes (O3S), lidars (DIAL) and millimetre wave radiometers (MWR) monitor the vertical distribution of O3, from the ground up to typically 30 km (typical vertical resolution of 100 m), from 12 to 50 km (typical resolution of 300 m - 3 km), and from 15 to 60 km (typical resolution of 8-12 km), respectively. Dedicated MWR radiometers provide also height-resolved ClO and H2O. After the commissioning phase, several SAOZ-balloon flights will be operated by CNRS and CNES in southern France, in the Arctic, and at other latitudes, allowing the long-term characterisation of Envisat O3, NO2, BrO, and OClO profiles. 

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	H2O profile (relative humidity)
	Ozone Sonde
	Thule
	76.51
	-68.76

	H2O profile (relative humidity)
	Ozone Sonde
	Bear Island
	74.3
	19.02

	H2O profile (relative humidity)
	Ozone Sonde
	Salekhard
	66.7
	66.7

	H2O profile (relative humidity)
	Ozone Sonde
	Orland
	63.42
	9.24

	H2O profile (relative humidity)
	Ozone Sonde
	Yakutsk
	62.02
	129.63

	H2O profile (relative humidity)
	Ozone Sonde
	Oslo
	59.93
	10.75

	H2O profile (relative humidity)
	Ozone Sonde
	Moscow
	55.75
	37.57

	H2O profile (relative humidity)
	Ozone Sonde
	Aberystwyth
	52.42
	-4.07

	H2O profile (relative humidity)
	Ozone Sonde
	Hohenpeissenberg
	47.8
	11.02

	H2O profile (relative humidity)
	Ozone Sonde
	Payerne
	46.49
	6.57

	H2O profile (relative humidity)
	Ozone Sonde
	Haute Provence
	43.94
	5.71

	H2O profile (relative humidity)
	Ozone Sonde
	Saint Denis
	-20.85
	55.47

	H2O profile (relative humidity)
	Ozone Sonde
	Lauder
	-45.05
	169.68

	H2O profile (relative humidity)
	Ozone Sonde
	Dumont d'Urville
	-66.67
	140.01

	H2O profile (vapour and liquid)
	MWR (generic)
	Ny Alesund
	78.91
	11.88

	H2O profile (vapour and liquid)
	MWR (generic)
	Kiruna
	67.88
	21.01

	H2O profile (vapour and liquid)
	MWR (generic)
	Bremen
	53.11
	8.86

	H2O profile (vapour and liquid)
	MWR (generic)
	Bern
	46.95
	7.45

	H2O profile (vapour and liquid)
	MWR (generic)
	Jungfraujoch
	46.55
	7.98

	H2O profile (vapour and liquid)
	MWR (generic)
	Bordeaux
	45.83
	-0.53

	H2O profile (vapour and liquid)
	MWR (generic)
	P.deBure
	44.5
	5.9

	H2O profile (vapour and liquid)
	MWR (generic)
	Lauder
	-45.05
	169.68

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Ny Alesund
	78.91
	11.88

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Thule
	76.51
	-68.76

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Tromsoe
	69.65
	18.95

	NO2 column
	Dobson/Brewer (AOID158 specific)
	SondreStromfjord
	67
	50.62

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Yakutsk
	62.02
	129.63

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Oslo
	59.93
	10.75

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Hohenpeissenberg
	47.8
	11.02

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Arosa
	46.46
	9.4

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Bordeaux
	45.83
	-0.53

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Haute Provence
	43.94
	5.71

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Haute Provence
	43.94
	5.71

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Lauder
	-45.05
	169.68

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Vernadsky/Faraday
	-65.22
	-64.32

	NO2 column
	Dobson/Brewer (AOID158 specific)
	Halley
	-75.58
	-26.77

	BrO column
	UVVIS
	Ny-Ålesund
	78.91
	11.88

	BrO column
	UVVIS
	And¢ya
	69.28
	16.18

	BrO column
	UVVIS
	Harestua
	60.22
	10.75

	BrO column
	UVVIS
	Bremen
	53.11
	8.86

	BrO column
	UVVIS
	Haute Provence
	43.94
	5.71

	BrO column
	UVVIS
	Maledives
	4.97
	73.47

	BrO column
	UVVIS
	Nairobi
	-1.25
	36.75

	BrO column
	UVVIS
	Saint-Denis
	-20.85
	55.47

	BrO column
	UVVIS
	Lauder
	-45.05
	169.68

	BrO column
	UVVIS
	Arrival Heights
	-77.83
	166.66

	ClO profile
	MWR 
	Ny-Ålesund
	78.91
	11.88

	ClO profile
	MWR 
	Kiruna
	67.88
	20.41

	ClO profile
	MWR 
	Bern
	46.95
	7.45

	ClO profile
	MWR 
	Jungfraujoch
	46.55
	7.98

	ClO profile
	MWR 
	Bordeaux
	45.83
	-0.53

	ClO profile
	MWR (generic)
	Lauder
	-45.05
	169.68

	ClO profile
	MWR 
	Lauder
	-45.05
	169.68

	NO2 column
	UVVIS (SAOZ)
	Ny-Ålesund
	78.91
	11.88

	NO2 column
	UVVIS
	Ny-Ålesund
	78.91
	11.88

	NO2 column
	UVVIS (SAOZ)
	Thule
	76.51
	-68.76

	NO2 column
	UVVIS (SAOZ)
	Scoresbysund
	70.48
	-21.96

	NO2 column
	UVVIS
	And¢ya
	69.28
	16.18

	NO2 column
	UVVIS (NIWA)
	Kiruna
	67.88
	20.41

	NO2 column
	UVVIS (SAOZ)
	Sodankylä
	67.37
	26.67

	NO2 column
	UVVIS (SAOZ)
	Zhigansk
	66.72
	123.4

	
	
	
	
	

	NO2 column
	UVVIS
	Harestua
	60.22
	10.75

	NO2 column
	UVVIS
	Bremen
	53.11
	8.86

	NO2 column
	UVVIS (SAOZ)
	Aberystwyth
	52.42
	-4.07

	NO2 column
	UVVIS (SAOZ)
	Jungfraujoch
	46.55
	7.98

	NO2 column
	UVVIS
	Izaña
	28.29
	-16.42

	NO2 column
	UVVIS (SAOZ)
	Haute Provence
	43.94
	5.71

	NO2 column
	UVVIS (NIWA)
	Mauna Loa
	19.54
	-155.58

	
	
	
	
	

	NO2 column
	UVVIS (NIWA)
	Tarawa
	1.37
	172.93

	NO2 column
	UVVIS
	Maledives
	4.97
	73.47

	NO2column
	UVVIS
	Nairobi
	-1.25
	36.75

	NO2 column
	UVVIS
	Saint-Denis
	-20.85
	55.47

	NO2 column
	UVVIS (SAOZ)
	Saint-Denis
	-20.85
	55.47

	NO2 column
	UVVIS (SAOZ)
	Bauru
	-22.35
	-49.03

	NO2 column
	UVVIS (NIWA)
	Lauder
	-45.05
	169.68

	NO2 column
	UVVIS (SAOZ)
	Kerguelen
	-49.36
	70.26

	NO2 column
	UVVIS (NIWA)
	Macquarie Island
	-54.83
	158.95

	NO2 column
	UVVIS
	Marambio
	-64.28
	-56.72

	NO2 column
	UVVIS (SAOZ)
	Dumont d'Urville
	-66.67
	140.01

	NO2 column
	UVVIS (SAOZ)
	Rothera
	-67.57
	-68.13

	NO2 column
	UVVIS
	Halley
	-75.58
	-26.77

	NO2 column
	UVVIS (NIWA)
	Arrival Heights
	-77.83
	166.66

	O3 column
	UVVIS (SAOZ)
	Ny-Ålesund
	78.91
	11.88

	O3 column
	UVVIS
	Ny-Ålesund
	78.91
	11.88

	O3 column
	GUV
	Ny-Ålesund
	78.91
	11.88

	O3 column
	Dobson (AOID158 specific)
	Ny-Ålesund
	78.91
	11.88

	O3 column
	UVVIS (SAOZ)
	Thule
	76.51
	-68.76

	O3 column
	Dobson (AOID158 specific)
	Thule
	76.51
	-68.76

	O3 column
	UVVIS (SAOZ)
	Scoresbysund
	70.48
	-21.96

	O3 column
	GUV
	Tromsö
	69.65
	18.95

	O3 column
	Dobson

(AOID158 specific)
	Tromsö
	69.65
	18.95

	O3 column
	Brewer (AOID158 specific)
	Tromsö
	69.65
	18.95

	O3 column
	UVVIS
	And¢ya
	69.28
	16.18

	O3 column
	GUV
	And¢ya
	69.28
	16.18

	O3 column
	UVVIS (SAOZ)
	Sodankylä
	67.37
	26.67

	O3 column
	Brewer
	Sodankylä
	67.37
	26.67

	O3 column
	Brewer (AOID158 specific)
	SondreStr¢mfjord
	67.02
	50.62

	O3 column
	UVVIS (SAOZ)
	Zhigansk
	66.72
	123.4

	
	
	
	
	

	O3 column
	Brewer (AOID158 specific)
	Yakutsk
	62.02
	129.63

	O3 column
	UVVIS
	Harestua
	60.22
	10.75

	O3 column
	GUV
	Kjeller
	60.0
	11.1

	O3 column
	GUV
	Oslo
	59.93
	10.75

	O3 column
	Dobson (AOID158 specific)
	Oslo
	59.93
	10.75

	O3 column
	Brewer 

(AOID158 specific)
	Oslo
	59.93
	10.75

	O3 column
	UVVIS
	Bremen
	53.11
	8.86

	O3 column
	UVVIS (SAOZ)
	Aberystwyth
	52.42
	-4.07

	O3 column
	Dobson (AOID158 specific)
	Hohenpeißenberg
	47.48
	11.02

	O3 column
	Brewer 

(AOID158 specific)
	Hohenpeißenberg
	47.48
	11.02

	O3 column
	Dobson (AOID158 specific)
	Arosa
	46.78
	9.68

	O3 column
	Brewer 

(AOID158 specific)
	Arosa
	46.78
	9.68

	O3 column
	UVVIS (SAOZ)
	Jungfraujoch
	46.55
	7.98

	O3 column
	Dobson (AOID158 specific)
	Bordeaux
	45.83
	-0.53

	O3 column
	UVVIS (SAOZ)
	Haute Provence
	43.94
	5.71

	O3 column
	Dobson (AOID158 specific)
	Haute Provence
	43.94
	5.71

	O3 column
	UVVIS
	Izaña
	28.29
	-16.42

	
	
	
	
	

	O3 column
	UVVIS (SAOZ)
	Saint-Denis
	-20.85
	55.47

	O3 column
	UVVIS (SAOZ)
	Bauru
	-22.35
	-49.03

	O3 column
	Dobson (AOID158 specific)
	Lauder
	-45.05
	169.68

	O3 column
	UVVIS (SAOZ)
	Kerguelen
	-49.36
	70.26

	O3 column
	GUV
	Punta Arenas
	-53.2
	-70.9

	O3 column
	UVVIS
	Marambio
	-64.28
	-56.72

	O3 column
	Dobson (AOID158 specific)
	Vernadsky
	-65.22
	-64.32

	O3 column
	UVVIS (SAOZ)
	Dumont d'Urville
	-66.67
	140.01

	O3 column
	UVVIS (SAOZ)
	Rothera
	-67.57
	-68.13

	O3 column
	Dobson (AOID158 specific)
	Halley
	-75.58
	-26.77

	O3 profile
	MWR 
	Ny-Ålesund
	78.91
	11.88

	O3 profile
	MWR 
	Kiruna
	67.88
	20.41

	O3 profile
	MWR 
	Bremen
	53.11
	8.86

	O3 profile
	MWR 
	Bern
	46.95
	7.45

	O3 profile
	MWR 
	Jungfraujoch
	46.55
	7.98

	O3 profile
	MWR 
	Bordeaux
	45.83
	-0.53

	 
	 
	 
	 
	 

	O3 profile
	MWR 
	Lauder
	-45.05
	169.68

	O3 profile
	Lidar Ozone
	And¢ya
	69.28
	16.18

	
	
	
	
	

	O3 profile
	Lidar Ozone 
	Hohenpeißenberg
	47.8
	11.02

	O3 profile
	Lidar Ozone 
	Jungfraujoch
	46.55
	7.98

	O3 profile
	Lidar Ozone 
	Haute Provence
	43.94
	5.71

	O3 profile
	Lidar Ozone 
	Saint-Denis
	-20.85
	55.47

	O3 profile
	Lidar Ozone 
	Dumont d'Urville
	-66.67
	140.01

	O3 profile
	Ozone Sonde
	Thule
	76.51
	-68.76

	O3 profile
	Ozone Sonde
	Bear Island
	74.3
	19.02

	O3 profile
	Ozone Sonde
	And¢ya
	69.28
	16.18

	
	
	
	
	

	O3 profile
	Ozone Sonde
	Orland
	63.42
	9.24

	
	
	
	
	

	O3 profile
	Ozone Sonde
	Gardermoen
	 60.12
	 11.06

	O3 profile
	Ozone Sonde
	Moscow
	55.75
	37.57

	O3 profile
	Ozone Sonde
	Aberystwyth
	52.42
	-4.07

	O3 profile
	Ozone Sonde
	Hohenpeißenberg
	47.8
	11.02

	O3 profile
	Ozone Sonde
	Payerne
	46.49
	6.57

	O3 profile
	Ozone Sonde
	Haute Provence
	43.94
	5.71

	O3 profile
	Ozone Sonde
	Saint-Denis
	-20.85
	55.47

	O3 profile
	Ozone Sonde
	Lauder
	-45.05
	169.68

	O3 profile
	Ozone Sonde
	Dumont d'Urville
	-66.67
	140.01

	OClO column
	UVVIS
	Ny-Ålesund
	78.91
	11.88

	OClO column
	UVVIS
	And¢ya
	69.28
	16.18

	OClO column
	UVVIS
	Harestua
	60.22
	10.75

	OClO column
	UVVIS
	Bremen
	53.11
	8.86

	OClO column
	UVVIS
	Haute Provence
	43.94
	5.71

	OClO column
	UVVIS
	Lauder
	-45.05
	169.68

	OClO column
	UVVIS
	Arrival Heights
	-77.83
	166.66

	pressure profile
	Ozone Sonde
	Thule
	76.51
	-68.76

	pressure profile
	Ozone Sonde
	Bear Island
	74.3
	19.02

	pressure profile
	Ozone Sonde
	And¢ya
	69.28
	16.18

	
	
	
	
	

	pressure profile
	Ozone Sonde
	Orland
	63.42
	9.24

	
	
	
	
	

	pressure profile
	Ozone Sonde
	Gardermoen 
	 60.12 
	 11.06 

	pressure profile
	Ozone Sonde
	Moscow
	55.75
	37.57

	pressure profile
	Ozone Sonde
	Aberystwyth
	52.42
	-4.07

	pressure profile
	Ozone Sonde
	Hohenpeißenberg
	47.8
	11.02

	pressure profile
	Ozone Sonde
	Payerne
	46.49
	6.57

	pressure profile
	Ozone Sonde
	Haute Provence
	43.94
	5.71

	pressure profile
	Ozone Sonde
	Saint-Denis
	-20.85
	55.47

	pressure profile
	Ozone Sonde
	Lauder
	-45.05
	169.68

	pressure profile
	Ozone Sonde
	Dumont d'Urville
	-66.67
	140.01

	temperature
	MWR (generic)
	Ny Alesund
	78.91
	11.88

	temperature
	MWR (generic)
	Kiruna
	67.88
	21.01

	temperature
	MWR (generic)
	Bremen
	53.11
	8.86

	temperature
	MWR (generic)
	Bern
	46.95
	7.45

	temperature
	MWR (generic)
	Jungfraujoch
	46.55
	7.98

	temperature
	MWR (generic)
	Bordeaux
	45.83
	-0.53

	temperature
	MWR (generic)
	P.deBure
	44.5
	5.9

	temperature
	MWR (generic)
	Lauder
	-45.05
	169.68

	temperature profile
	Lidar Ozone (gen)
	Andoya
	69.28
	16.18

	temperature profile
	Lidar Ozone (gen)
	Aberystwyth
	52.42
	-4.07

	temperature profile
	Lidar Ozone (gen)
	Hohenpeissenberg
	47.8
	11.02

	temperature profile
	Lidar Ozone (gen)
	Jungfraujoch
	46.55
	7.98

	temperature profile
	Lidar Ozone (gen)
	Haute Provence
	43.94
	5.71

	temperature profile
	Lidar Ozone (gen)
	Saint Denis
	-20.85
	55.47

	temperature profile
	Lidar Ozone (gen)
	Dumont d'Urville
	-66.67
	140.01

	temperature profile
	Ozone Sonde
	Thule
	76.51
	-68.76

	temperature profile
	Ozone Sonde
	Bear Island
	74.3
	19.02

	temperature profile
	Ozone Sonde
	And¢ya
	69.28
	16.18

	
	
	
	
	

	temperature profile
	Ozone Sonde
	Orland
	63.42
	9.24

	
	
	
	
	

	temperature profile
	Ozone Sonde
	Gardermoen 
	 60.12 
	 11.06 

	temperature profile
	Ozone Sonde
	Moscow
	55.75
	37.57

	temperature profile
	Ozone Sonde
	Aberystwyth
	52.42
	-4.07

	temperature profile
	Ozone Sonde
	Hohenpeißenberg
	47.8
	11.02

	temperature profile
	Ozone Sonde
	Payerne
	46.49
	6.57

	temperature profile
	Ozone Sonde
	Haute Provence
	43.94
	5.71

	temperature profile
	Ozone Sonde
	Saint-Denis
	-20.85
	55.47

	temperature profile
	Ozone Sonde
	Lauder
	-45.05
	169.68

	temperature profile
	Ozone Sonde
	Dumont d'Urville
	-66.67
	140.01


3.4.3 DATA ANALYSIS

Ground-based measurements collected from a variety of NDSC instruments deployed from pole to pole, will be used to investigate global characteristics of the O3, NO2, and BrO data products from GOMOS, MIPAS, and SCIAMACHY. Preliminary assessment will take place during the commissioning phase while detailed investigation will be carried out after. Tentatively, correlative studies of other data products – such as OClO, H2CO, H2O and ClO – might be conducted at a limited number of stations after the commissioning phase. 

Prior to comparison, Envisat data will be selected through appropriate co-location criteria taking into account the geophysical nature of the measured field and the remote sensing nature of the data. This selection requires all Envisat data within a radius of 600 km around the stations. Special care will be given to aspects of spatial resolution, atmospheric variability, and error budget. Network data will also undergo a pre-selection based on similar criteria. For a few types of ground-based instrumentation, preliminary comparisons during the commissioning phase will probably be limited to Envisat overpass data.

The sensitivity of the Envisat products to key parameters (e.g., latitude and solar zenith angle of the measurement), as well as the needed link with other space-borne sensors, will be further assessed. Where needed, a hierarchy of retrieval and modelling tools (e.g., radiative transfer models, asynoptic mapping, box model, chemical-transport models of both the troposphere and the stratosphere, 4D-var assimilation) will support the interpretation. Use of those tools will often rely on ancillary data such as ECMWF meteorological analyses and a priori climatologies. Emphasising global aspects, this project relying on integrated network studies will be achieved in collaboration with other AO projects focusing on local or regional aspects.

Requested ENVISAT data

	Product
	Requested parameters
	Data set
	Geographical coverage CP
	Geographical coverage Phase E

	MIP_NL_2P
	O3, NO2 , H2O, p and T profiles
	Child products
	Overpass data 

+ 600 km radius*
	Global 

	GOM_NL_2P
	O3, NO2, BrO, ClO, OClO, p and T profiles
	Child products
	Overpass data 

+ 600 km radius*
	Global 

	SCI_NL_2P + SCI_OL_2P


	O3, NO2, BrO, OClO, H2CO columns and profiles; p, T and H2O profiles
	Child products
	Overpass data 

+ 600 km radius*
	Global 


* Envisat data will be selected through appropriate co-location criteria requiring all data within 600 km.
Co-I data requests are formulated below. Note that the majority concerns child products via FTP which can easily be redistributed.The only Exception is the global data request for the asynoptic mapping analysis by Orsolini:

	Dr. D. Bill Arlander

	Norwegian Institute for Air Research (NILU)

	PO Box 100

	N-2007 Kjeller, NORWAY

	Envisat data: child products at Andoya, Ny-Alesund, Kjeller, Gardermoen, Tromso

	

	Dr. Yvan J. Orsolini

	Norwegian Institute for Air Research (NILU)

	PO Box 100

	N-2007 Kjeller, NORWAY

	Envisat data: global data needed for asynoptic mapping

	

	Dr. Signe Bech Andersen

	Danish Meteorological Institute

	Department of Research and Development

	Lyngbyvej 100, DK-2100 Copenhagen, DENMARK

	Envisat data: Child products at Thule and SondreStromfjord

	

	Dr. Marie-France Merienne

	Groupe de Spectrométrie Moléculaire et Atmosphérique (GSMA)

	Faculté des Sciences BP 1039

	F - 51687 Reims Cédex 2, FRANCE

	Envisat data: child products at OHP

	

	Prof. Ngan Andre Bui Van

	University Estadual Sao Paulista (UNESP)

	Instituto de Pesquisas Meteorologicas

	Avenida Luis Edmundo C. Coube

	Caixa Postal 281

	17001 Bauru SP, BRAZIL

	Envisat data: child products at Bauru

	

	Dr. Yasmine Calisesi

	Institute of Applied Physics

	University of Bern

	Sidlerstrasse 5

	CH-3012 Bern, SWITZERLAND

	Envisat data: child products at Bern and Jungfraujoch

	

	Hans Claude <claude@mohp.dwd.d400.de>

	Deutscher Wetterdienst

	Albin-Schwaiger-Weg 10

	D - 82383 Hohenpeißenberg, GERMANY

	Envisat data: child products at Hohenpeissenberg

	

	Prof. Jerome de La Noe

	Observatoire de Bordeaux

	INSU/CNRS/Université de Bordeaux 1

	BP89

	F-33270 Floirac, FRANCE

	Envisat data: child products at Bordeaux and Jungfraujoch

	

	Dr. Florence Goutail

	Service d'Aéronomie du CNRS

	F -91371 Verrières-le-Buisson Cedex

	FRANCE

	Envisat data: child products at Scoresby Sund, Sodankyla, Zhigansk,

	Salekhard, Jungfraujoch, OHP, Saint Denis, Bauru, Kerguelen, Dumont

	d'Urville; 


	

	Prof. Geraint Vaughan

	University of Wales Aberystwyth

	Aberysteyth, Penglais, Ceredigion,

	SY23 3BZ, UNITED KINGDOM

	Envisat data: child products at Aberystwyth

	

	Dr. Gerd Hochschild

	Forschungszentrum Karlsruhe

	Institut f. Meteorologie und Klimaforschung (IMK)

	Postfach 3640

	D-76021 Karlsruhe, GERMANY

	Envisat data: child products at Kiruna

	

	Prof. Jean Leveau

	Laboratoire de Physique de l'Atmosphère

	Avenue René Cassin 15

	F-97715 St-Denis CEDEX 9, FRANCE

	Envisat data: child products at Reunion Island (Saint Denis)

	

	Dr. Uwe Raffalski

	Swedish Institute of Space Physics (IRF)

	Box 812

	981 28 Kiruna, SWEDEN

	Envisat data: child products at Kiruna

	

	Dr. Howard K. Roscoe

	British Antarctic Survey (BAS)

	High Cross, Madingley Road,

	Cambridge CB3 0ET, UNITED KINGDOM

	Envisat data: child products at Rothera, Vernadsky/Faraday, Halley.

	

	Prof. Johannes Staehelin

	Swiss Federal Institute of Technology

	Dept. of Atmosphere and Physics

	ETH-Hönggerbergh

	CH - 8093 Zürich, SWITZERLAND

	Envisat data: child products at Arosa, Payerne

	

	Dr. Rene Stubi

	Aerological Station

	Box 316

	CH-1530 Payerne, SWITZERLAND

	Envisat data: child products at Arosa, Payerne

	


3.4.4 RESOURCES

The overall project will be coordinated by the PI institute (BIRA-IASB). Its success will rely on the experience acquainted by the project participants with the validation and exploitation of many other satellite experiments including GOME. Correlative measurements will be generated both by BIRA-IASB and by a list of project Co-Investigators. An agreed list of correlative measurements will be delivered to the campaign database by BIRA-IASB or directly by the Co-Investigators. Several Co-Investigators will do so in the frame of other AO projects, namely AO ID-179, 191, 331, 360, 429, 701, 9003 and 9079.

The local computing infrastructure at BIRA-IASB has been upgraded recently and will support Envisat activities. A local data server has been set up for local post-processing and archiving of the requested Envisat data and of correlative data.

Existing tools for appropriate data extraction, formatting and analysis will be further developed specifically for this Envisat validation project. A hierarchy of in-house analysis and retrieval tools will support the interpretation of results.

Many tasks will be performed in common with projects ID 126 (PI: M. De Mazière, BIRA-IASB) and ID 360 (PI: P. Keckhut, CNRS). Preliminary results will be discussed between ID 126, ID 158 and ID 360, and with other aforementioned AO projects. Preliminary validation results will also be disseminated to the subgroup for further discussion and investigation.

People involved at BIRA-IASB for ID126 and ID158: 7 scientists, 3 engineers.

3.5 Project 174 – Kelder

3.5.1 PROJECT SUMMARY

The objective of validation is to establish the accuracy of SCIAMACHY data products. This will be achieved by the collection of suitable validation data from different ground-based, airborne and satellite instruments. With the use of appropriate tools and models, the SCIAMACHY and validation data sets will be analysed and compared. Validation is planned to continue throughout the lifetime of SCIAMACHY to ensure the quality of the data, independent of e.g. instrument degradation.

The programme for the validation of SCIAMACHY data products is described in detail in the Sciamachy Validation Requirements Document. This document is prepared by SCIAVALIG, a sub-group of the Sciamachy Science Advisory Group (SSAG). The validation programme was extensively discussed and agreed by the SSAG and is largely funded by the involved national agencies. It will be executed in combination with the selected AO validation proposals. SCIAMACHY validation is element of the broader Envisat atmospheric chemistry validation.

The AO proposal  174 includes all activities performed in the Sciamachy ‘core’ validation. However, since a few of these activities are included in other Envisat AO proposals as well, this Statement of Work is confined to those activities which are either of a general nature or only included into AO 174.

3.5.2 DATA ACQUISITION

	AOID
	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	174
	O3 column
	GOME
	Global Satellite observations
	 
	 

	174
	O3 profile
	GOME
	Global Satellite observations
	 
	 

	174
	O3 column
	TOMS
	Global Satellite observations
	 
	 

	174
	H2O column
	TOVS
	Global Satellite observations
	 
	 

	174
	T/p profile
	TOVS
	Global Satellite observations
	 
	 

	174
	O3 column *)
	Brewer
	De Bilt
	52.1
	5.18

	174
	UV Index *)
	Brewer
	De Bilt
	52.1
	5.18

	174
	O3 column *)
	Brewer
	Paramaribo
	5.8
	-55.2

	174
	UV Index *)
	Brewer
	Paramaribo
	5.8
	-55.2

	174
	O3 column *)
	Brewer
	Ushuaia
	-54.82
	-68.32

	174
	NO2 column *)
	Brewer
	Ushuaia
	-54.82
	-68.32

	174
	SO2 column *)
	Brewer
	Ushuaia
	-54.82
	-68.32

	174
	UV Index *)
	Brewer
	Ushuaia
	-54.82
	-68.32

	174
	O3 column *)
	Brewer
	Belgrano II
	-77.87
	-34.62

	174
	NO2 column *)
	Brewer
	Belgrano II
	-77.87
	-34.62

	174
	SO2 column *)
	Brewer
	Belgrano II
	-77.87
	-34.62

	174
	UV Index *)
	Brewer
	Belgrano II
	-77.87
	-34.62

	174
	O3 column *)
	Brewer
	Ny Alesund
	78.92
	11.93

	174
	NO2 column *)
	Brewer
	Ny Alesund
	78.92
	11.93

	174
	SO2 column *)
	Brewer
	Ny Alesund
	78.92
	11.93

	174
	UV Index *)
	Brewer
	Ny Alesund
	78.92
	11.93

	174
	O3 column *)
	Brewer
	Athens
	37.59
	23.44

	174
	O3 column *)
	Brewer
	Thessaloniki
	40.5
	22.9

	174
	O3 column *)
	3 Brewers
	Arosa
	 46.78
	9.68 

	174
	O3 column *)
	2 Dobsons
	Arosa
	 46.78
	9.68 

	174
	O3 column *)
	Dobson
	Bucharest
	 44.41
	 26.11

	174
	O3 profile *)
	ozone sondes
	De Bilt
	52.1
	5.18

	174
	O3 profile *)
	ozone sondes
	Paramaribo
	5.8
	-55.2

	174
	O3 profile *)
	ozone sondes
	Athens
	37.59
	23.44

	174
	O3 profile *)
	ozone sondes
	Leginowo
	52.4
	20.97

	174
	H2O column *)
	radio sondes
	De Bilt
	52.1
	5.18

	174
	T/p profile *)
	radio sondes
	De Bilt
	52.1
	5.18

	174
	T/p profile *)
	radio sondes
	Athens
	37.59
	23.44

	174
	O3 column *)
	assimilation model
	 
	 
	 

	174
	O3 profile
	assimilation model
	 
	 
	 

	174
	H2O profile
	ECMWF model
	 
	 
	 

	174
	T/p profile
	ECMWF model
	 
	 
	 

	174
	UV Index
	ECMWF model
	 
	 
	 


3.5.3 DATA ANALYSIS

	product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	SCI_OL_2P 

SCI_NL_2P
	all
	Full products
	Global
	Global

	SCI_OL_1P

SCI_NL_1P
	all
	Full products
	Global
	Global


Data from correlative measurements, from  models, and from Sciamachy shall be analysed and processed to enable intercomparisons. The results of intercomparisons shall be analysed in order to quantify and characterise Sciamachy measurement errors, and formulate recommendations for improvement. The PI shall alarm the Agency immediately of any major inconsistencies in Sciamachy data, so that appropriate urgent actions can be taken.

The following subdivision of tasks is foreseen:

3.5.3.1  Level 1-2 algorithm verification

The performance of a large part of the level 1-2 processing algorithms will be assessed by comparison with scientific data products, by independent reproduction and by evaluating validation results with respect to algorithm parameters.

3.5.3.2 Validation with chemical data assimilation models and a weather forecast model

Ozone columns and profiles will be validated by different complementary validation methods. One of these methods involve the use of chemical data assimilation models. The validation of temperature and pressure profiles and of the UV products will make use of the output of the numerical weather forecast model of ECMWF.

3.5.3.3 Comparison with satellite instruments

Satellite instruments will be used for comparison. This source of measurements will especially be useful for the commissioning phase in view of the global coverage.

3.5.3.4 Comparison with ground-based instruments

Correlative studies will be performed with ground-based measurements.
3.5.4 RESOURCES AND SCHEDULE

The following activities will be performed during the commissioning phase:

· Look at subsets of the level 2 products in detail, in order to detect non-physical values or patterns.

· Perform independent calculations (using the same scientific algorithms/methods as in the SDP) to try and reproduce subsets of the level 2 data in order to detect misinterpretation of the scientific algorithms.

· Perform calculations with other algorithms and other auxiliary data than in the SDP (especially for ozone columns and profiles).

· Perform comparisons between Sciamachy retrieved meteorological quantities and TOVS, radiosondes and ECMWF model data. Study the dependence of the bias and root-mean-square differences on parameters such as altitude, solar zenith angle, albedo, clouds, latitude, pixel-subset counter. 

· Perform comparisons between Sciamachy retrieved ozone columns with GOME, TOMS and Brewer/Dobson measurements. Study the dependence of the bias and root-mean-square differences on parameters such as solar zenith angle, albedo, clouds, latitude, pixel-subset counter.

· Perform comparisons between Sciamachy retrieved ozone profiles with collocated ozone sonde measurements at different ground stations.

· Assess the quality of the Sciamachy UV products based on local validation at two sites (De Bilt and Paramaribo).

· Perform comparisons between Sciamachy UV products and ECMWF model calculated UV products.

· Application of Sciamachy data in the data assimilation models.

· Preliminary validation of ozone columns and profiles with data-assimilation.
· Communicate validation results
3.6 Project 179 – Matthews

3.6.1 PROJECT SUMMARY

Ground-based measurements of key atmospheric trace gases will be made from Kiruna (68N 21E), Lauder (45S 170E), Macquarie Island (55S 159E) and Arrival Heights (78S 167E) to validate MIPAS, GOMOS and  SCIAMACHY. The three Southern Hemisphere sites span the mid-latitudes to the Antarctic interior covering a data-sparse region of the globe where ENVISAT results are expected to contribute to understanding the impactof Antarctic ozone depletion on Southern Hemisphere mid-latitudes. Measurements will be made using lidars, ozonesondes, Dobson spectrophotometers, UV/vis spectrometers, microwave radiometers and FTIR interferometers. Schedules will be adapted to coincide with ENVISAT overpasses and the measurements will be reduced to provide the data most suitable for validation of the three target experiments. Possible differences between these data and those measured by the ENVISAT instruments will contribute towards uncovering sources of error in the satellite retrievals.

3.6.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	O3 column
	Dobson
	Arrival Heights
	-77.83
	166.66

	O3 column
	Dobson
	Lauder
	-45.05
	169.68

	O3 profile
	Microwave Radiometer
	Lauder
	-45.05
	169.68

	 
	 
	 
	 
	 

	NO2 column
	UVVIS
	Arrival Heights
	-77.83
	166.66

	NO2 column
	UVVIS
	Macquarie Island
	-54.5
	159

	NO2 column
	UVVIS
	Lauder
	-45.05
	169.68

	NO2 column
	UVVIS
	Mauna Loa
	19.54
	-155.58

	NO2 column
	UVVIS
	Kiruna
	67.88
	21.01

	 
	 
	 
	 
	 

	O3 profile
	Ozone Sonde
	Lauder
	-45.05
	169.68

	temperature profile
	Ozone Sonde
	Lauder
	-45.05
	169.68

	pressure profile
	Ozone Sonde
	Lauder
	-45.05
	169.68

	H2O profile (rel. hum.)
	Ozone Sonde
	Lauder
	-45.05
	169.68

	 
	 
	 
	 
	 

	aerosol profile
	Lidar aerosol
	Lauder
	-45.05
	169.68

	 
	 
	 
	 
	 

	H2O profile
	Microwave Radiometer
	Lauder
	-45.05
	169.68

	 
	 
	 
	 
	 

	HNO3 column
	FTIR
	Arrival Heights
	-77.83
	166.66

	O3 column
	FTIR
	Lauder
	-45.05
	169.68

	HNO3 column
	FTIR
	Lauder
	-45.05
	169.68


3.6.3 DATA ANALYSIS

The team will perform validation analysis on the following datasets:

	product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	MIP_NL_2P
	P,T,O3,H2O,CH4

N2O,HNO3
	Child products
	Overpass data
	global

	GOM_NL_2P
	O3,NO2,H2O,aerosol

T
	Child products
	Overpass data
	global

	SCI_OL_2P 

(SCI_NL_2P)
	Colums of O3,NO2,OClO, BrO

Profiles of O3, NO2, NrO, H2O, N2O, CO, CH4
	Child products
	Overpass data
	Global


For the routine phase the team will make use of satellite data remapping (from a lat, long, altitude, time coordinate to an equivalent latitude, potential temperature, time coordinate) with trajectory extensions to increase coincidences between satellite and ground-based measurements and therefore needs global data during the exploitation phase.

Data distribution to Co-I’s:

	Greg Bodeker (substitutes PI address)

	NIWA

	Private Bag 50061

	Omakau

	Central Otago

	New Zealand

	email: g.bodeker@niwa.cri.nz

	Envisat data: see above


3.6.4 RESOURCES

Grating spectrometers operating in the UV/visible wavelength regions will be used to make slant column measurements of O3 and NO2 at Kiruna, Lauder, Macquarie Island and Arrival Heights, slant column measurements of BrO at Kiruna, Lauder and Arrival Heights, and OClO slant column measurements at Kiruna and Arrival Heights [Kreher et al., 1996; Kreher et al., 1997]. A Monte Carlo radiative transfer model [Bodeker et al., 1996] will be used to convert these slant column measurements to vertical columns for direct comparison with those from SCIAMACHY and with integrated profiles from MIPAS and GOMOS. A vertical profile retrieval algorithm, based on the variation of slant column density with solar zenith angle (SZA), will be used to retrieve NO2 profiles at Lauder, Arrival Heights and Kiruna [Preston et al., 1997].

In addition to the current UV/vis spectrometer operating at Arrival Heights, a second instrument, capable of making simultaneous off- axis field of view (FOV) spectral measurements, is planned for installation at Arrival Heights during the early spring of 1998. A new retrieval algorithm based on the sequential estimation method of Rodgers [1976] will be developed to retrieve vertical profiles from the two resultant slant column time series. It is planned to use this system to retrieve vertical profiles O3, NO2, BrO and OClO for validation of measurements from all three target ENVISAT experiments.

A large range of non-ESA software and analysis tools will be used in this validation work. Most of this software has been/will be developed in house specifically for Envisat validation. People

involved are: 8 scientists and 6 technical support staff.

3.7 Project 191 – Blumenstock

3.7.1 PROJECT SUMMARY

In order to validate data of GOMOS, SCIAMACHY, and in particular MIPAS, ground-based measurements will be performed at 3 stations ranging from the Arctic to the sub-tropics. At Kiruna (68N) a Fourier Transform InfraRed (FTIR) spectrometer, two MIllimeterwave RAdiometer (MIRA), and an UV-visible Differential Optical Absorption Spectrometer (DOAS) are operated. At Oberpaffenhofen (48N) a FTIR, and at Izana/Tenerife (28N) a FTIR and a DOAS will be operated.

Standard ENVISAT data products (MIPAS) like O3 column and profile, N2O column and profile, HNO3 profile, and column amounts (SCIAMACHY) of CH4, NO2, CO, and H2CO will be validated. Furthermore, secondary species like ClONO2 and NO as analyzed by the POWIST project (ENVISAT-Proposal 143) will be validated, too. The differences of atmospheric parameters due to different time and location of ground-based and satellite measurements will be taken into account by the KArlsruhe SImulation model of the Middle Atmosphere (KASIMA).

3.7.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	O3 column
	FTIR
	Izana
	28.3
	-16.48

	O3 column
	FTIR
	Oberpfaffenhofen
	48.08
	11.28

	O3 column
	FTIR
	Kiruna (IRF)
	67.84
	20.41

	NO2 column
	FTIR
	Izana
	28.3
	-16.48

	N2O column
	FTIR
	Izana
	28.3
	-16.48

	NO2 column
	FTIR
	Kiruna (IRF)
	67.84
	20.41

	CH4 column
	FTIR
	Kiruna (IRF)
	67.84
	20.41

	OClO column
	DOAS
	Izana
	28.3
	-16.48

	OClO column
	DOAS
	Kiruna
	67.88
	21.01

	BrO column
	DOAS
	Izana
	28.3
	-16.48

	BrO column
	DOAS
	Kiruna
	67.88
	21.01

	NO2 column
	DOAS
	Izana
	28.3
	-16.48

	NO2 column
	DOAS
	Kiruna
	67.88
	21.01

	O3 column
	DOAS
	Izana
	28.3
	-16.48

	O3 column
	DOAS
	Kiruna
	67.88
	21.01

	ClO profile
	MWR (AOID191-specific)
	Kiruna
	67.88
	21.01

	O3 profile
	MWR (AOID191-specific)
	Kiruna
	67.88
	21.01

	NO2 column
	FTIR
	Oberpfaffenhofen
	48.08
	11.28

	CH4 column
	FTIR
	Oberpfaffenhofen
	48.08
	11.28

	CH4 column
	FTIR
	Izana
	28.3
	-16.48

	H2CO column
	FTIR
	Izana
	28.3
	-16.48

	N2O column
	FTIR
	Oberpfaffenhofen
	48.08
	11.28

	N2O column
	FTIR
	Kiruna (IRF)
	67.84
	20.41

	HNO3 column
	FTIR
	Izana
	28.3
	-16.48

	HNO3 column
	FTIR
	Kiruna (IRF)
	67.84
	20.41

	NO column
	FTIR
	Kiruna (IRF)
	67.84
	20.41

	H2CO column
	FTIR
	Oberpfaffenhofen
	48.08
	11.28

	H2CO column
	FTIR
	Kiruna (IRF)
	67.84
	20.41

	CO column
	FTIR
	Izana
	28.3
	-16.48

	CO column
	FTIR
	Oberpfaffenhofen
	48.08
	11.28

	CO column
	FTIR
	Kiruna (IRF)
	67.84
	20.41

	NO column
	FTIR
	Izana
	28.3
	-16.48

	NO column
	FTIR
	Oberpfaffenhofen
	48.08
	11.28

	HNO3 column
	FTIR
	Oberpfaffenhofen
	48.08
	11.28


3.7.3 DATA ANALYSIS

ENVISAT data to be analysed: 

	Product
	Requested parameters
	Data set
	Geographical coverage CP
	Geographical coverage Phase E

	GOM_NL_2P


	 O3 
	Child product
	overpass
	overpass

	SCI_NL_2P
	O3, NO2, OClO, BrO, CH4, CO, H2CO 
	Child product
	overpass
	overpass

	MIP_NL_1P
	
	Child
	Selected requests
	Selected reqs

	MIP_NL_2P
	O3,  HNO3 and N2O
	Child
	overpass
	overpass


In addition, the team will need the following auxiliary data sets:

	MIP_CA1_AX, MIP_CG1_AX, MIP_CL1_AX, MIP_CO1_AX, MIP_CS1_AX, MIP_MW1_AX, MIP_PS1_AX, MIP_CS2_AX, MIP_IG2_AX, MIP_MW2_AX, MIP_OM2_AX, MIP_PI2_AX, MIP_PS2_AX, MIP_SP2_AX, AUX_ECA_AX


The child products should contain any data taken within a radius of 500 km around the ground sites Kiruna and Izaña. Distribution via FTP is preferred. Level 1 data will be needed only for special cases, for example if level 2 data show big discrepancies.

The analysis method:

Statistics of differences in column amounts and profiles will be made to search for significant systematic errors. When comparing profiles the different height resolution of ground-based and satellite data will be taken into account using the method by Rodgers and Connor.

The differences of atmospheric parameters due to different time and location of ground-based and satellite measurements will be taken into account by the KArlsruhe SImulation model of the Middle Atmosphere (KASIMA).

In case of remaining systematic differences an attempt to find the causes will be made.

Auxiliary databases: 

P-, T profiles (ECMWF) as used for ENVISAT data analysis.

MIPAS auxiliary data to use and characterise MIPAS level 1 data.

3.7.4 RESOURCES

Short description of the system: 

DOAS: 

Two instruments will be used in parallel. An UV spectrometer operating in the range of 320-470 nm and a visible one 400-600 nm. Instruments employ the DOAS evaluation procedure at zenith sky to retrieve the columns of O3, NO2, BrO, H2O and O4. For intercomparison purposes the average between sunrise and sunset data will be used. The statistical error of a typical measurement is of less than 1% for O3, 2% for NO2 and 15% for BrO. Overall errors including uncertainties in the cross-sections, daily changes in the AMF, etc, are about 2% O3, 10% NO2 , 20% BrO. Instruments will operate automatically in routine basis during the whole mission. 
FTIR: 

Two FTIR measurements will be used, one at IRF Kiruna and the other one at Izaña Observatory, Tenerife Island. Both are high-resolution spectrometer (Bruker 120 HR/M; 0.003 cm-1). Solar absorption spectra are recorded using the sun as source of radiation. Measurements are possible at clear sky and at elevation angles of the sun of > 2°. The measuring time is typically 5 - 10 min.

Trace gas vertical column amounts and vertical profiles of species with pressure depending absorption features are derived from ground-based spectra using the retrieval code PROFFIT (PROFile FIT, IMK). In order to avoid systematic errors the instrumental line shape (ILS) is determined routinely by low pressure gas cell measurements analyzed with the LINEFIT software.

The error (accuracy) of the column amounts is typically 6% (N2O), 7% (CH4), 11% (NO2), 11% (HNO3), 15 % (NO), and 7% (O3). If compared to MIPAS-ENVISAT and using the same spectroscopic data, the errors without those of the spectroscopic data (precision) have to be considered, being typically 3% (N2O), 4% (CH4), 6% (NO2), 4% (HNO3), 12 % (NO), and 4% (O3).

MIRA: 

From spectral measurements at Kiruna with the ground-based Millimeterwave Radiometer (MIRA) for frequencies around 204 GHz, which will be operated in cooperation by IMK Karlsruhe and IRF Kiruna vertical profiles of O3 and ClO will be retrieved. The vertical resolution (from 3 layers for ClO up to 7 layers for O3 in the 15 – 60 km range) and the VMR uncertainty vary due to of the widely different line intensities. The MIRA system has been optimized for continuous observations with high time resolution (up to 8 ClO profiles per day have been retrieved with the previous MIRA at 278 GHz, which is being moved to the tropical validation site at Merida). The observation of weak lines like ClO is restricted to the period with low precipitable water vapor column density, e.g. November-April, whereas O3 profiles can be retrieved for ~90% of the year.

Non-ESA tools: No special tools are needed.

Number of people involved: 

About 3 people per site and instrument are involved.

Schedule for preparation and post-launch: 

Most of the instruments are part of the NDSC (Network for the Detection of Stratospheric Change). That means that these instruments are operated routinely and are ready to run. NDSC requires to perform 2 – 3 days of observation per week. During validation campaign(s) measurements will be made whenever weather condition allows it.
3.7.4.1 Co-Investigator activity: Manuel Gil

· Co-I institute: INTA

· Observatory: Izaña (28º 18’33”N, 16º 29’58”W)

· ENVISAT data to analyse: Only data in the area of the observatory folloing the criterium below. 


SCIAMACHY:  Total column level-2 data and limb profiles: NO2, O3 and BrO.

GOMOS: Profiles from level-2  of NO2, O3 and BrO

· Selection criteria: As spatial gradients are small at subtropical latitudes, all data of tracks with the center closer than a radius of 500 km will be used

· The analysis method: Cross-correlation. If discrepancies, an attempt for identification its origin will be carried out (AMF, offsets, size of pixel, etc). 3D – SLIMCAT model will be used in the intercomparison exercise. SLIMCAT model compares well with NO2 and O3 at tropical latitudes.

· Ancillary databases: No ancillary data are needed for gases retrieval from GB in the DOAS technique except for the AMF calculations. Climatological seasonal data of temperature and Ozone profiles are good enough for the required evaluation. The data profiles used are from the station climatology (radio-ozonesondes).  

· Short description of the system: Two instruments will be used in parallel. An UV spectrometer operating in the range of 320-470 nm and a visible one 400-600 nm. Instruments employ the DOAS evaluation procedure at zenith sky to retrieve the columns of O3, NO2, BrO, H2O and O4. For intercomparison purposes the average between sunrise and sunset data will be used. The statistical error of a typical measurement is of less than 1% for O3,  2% for NO2 and 15% for BrO. Overall errors including uncertainties in the cross-sections, daily changes in the AMF, etc, are about 2% O3, 10% NO2 , 20% BrO. Instruments will operate automatically in routine basis during the whole mission.  
· Non-ESA tools: No special tools are needed

· Number of people involved: 4 people at partial time: one operator in the field, one person for data transfer and communications from/with ESA and two scientist for analysis (pre-doc and PI)    

· Schedule for preparation and post-launch: The visible spectrometer operates routinely since 1998. The UV spectrometer will be installed the second week of November. Both instruments will take daily measurements at least during the period of the mission. Preliminary intercomparison will start as soon as ESA make the Envisat data available to the validation team.

3.7.4.2 Co-Investigator Activity: Gottfried Schwartz

- CoI institute: DLR

- Observatory: -none-

- ENVISAT data to be processed: MIPAS level 2 profile data to be retrieved from level 1 data of selected data sets and species as described above.

- Selection criteria: Actual processing requirements will be revised by the AO PI on a day-to-day basis, depending on the necessity for reprocessing of level 2 data

- Analysis method: Visual inspection of retrieved profiles and error bars, comparison with existing retrieval results

- Ancillary databases: Existing spectroscopic databases, existing climatological trace gas profiles, existing retrieval results from previously retrieved trace gas profiles

- System description: software package for level 2 profile retrievals

- non-ESA tools: software package for level 2 profile retrievals and data analysis tools for graphical data quality analysis

- Number of people involved: up to 3 people at partial time

- Schedule for preparation and post-launch: no specific schedule is required since the necessary software has been implemented already.

3.8 Project 206 – Visconti

3.8.1 PROJECT SUMMARY

The aim of the proposal is threefold: study of the chemical composition of the stratosphere and troposphere, data assimilation for improving weather forecast, and validation using ground truth

Data from Envisat will be assimilated with the use of a high resolution chemical transport model (CTM). The data for ozone will be also used to predict the erythemal UV dose using a technique based on neural network. The data available for the troposphere will be used to infer the concentration and sources of NMHC and hydroxyl in the urban areas

The assimilation of temperature, humidity (vapour and liquid water) and ozone (tracer) will be used to improve the weather prediction on a high resolution ( 3km) limited area model (LAM). The assimilation technique is the 4D-VAR. 

Ground truth will be provided by Raman lidar, radiometers, radar and sodar. Radiosondes will be used for humidity and ozone. 

3.8.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	O3 profile
	Ozone Sonde
	L'Aquila 
	42.35
	13.39

	temperature profile
	Radiosonde
	L'Aquila
	42.35
	13.39

	H2O profile (relative humidity)
	Radiosonde
	l'Aquila 
	42.35
	13.39

	pressure profile
	Radiosonde
	l'Aquila 
	42.35
	13.39

	aerosol profile
	Lidar aerosol
	L'Aquila 
	42.35
	13.39

	wind profile
	Wind profiler
	L'Aquila
	42.35
	13.39

	H2O (rain rate) mm/h
	Rain radar
	L'Aquila 
	42.35
	13.39

	wind speed profile
	sodar
	l'Aquila 
	42.35
	13.39

	temperature
	MWR (AOID206 specific)
	L'Aquila 
	41.89
	12.48

	H2O profile (vapour and liquid)
	MWR (AOID206 specific)
	l'Aquila
	42.35
	13.39

	H2O profile
	Lidar H2O
	l'Aquila
	42.35
	13.39


3.8.3 DATA ANALYSIS

A comparison of the measured components ozone and water vapor and physical quantities like temperature will be made with those measured either by radiosonde or lidar-Raman. The chemical data will be assimilated with a 3d global model. The H2O and temperature data will be also used in the 3D – VAR and nudging assimilation process for the LAM. Chemical data will be also used to infer through the use of a chemical model the sources and composition of the troposphere. Notice that this proposal contains the operation of the instruments while project 632 (Ciotti) will provide the algorithm and the data output from the ground instrumentation. Both proposals will perform validation analysis.

	Product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	MIP_NL_2P
	p,T, O3,H2O
	Child products
	Overpass data 
	Global data

	GOM_NL_2P
	p, T, O3, aerosol,H2O
	Child products
	Overpass data
	Global data

	SCI_NL_2P 

SCI_OL_2P
	Colums of O3

Profiles of O3, aerosol
	Child products
	Overpass data
	Global data

	SCI_NL_2P
	H2O, cloud top, aerosol absorption indicator
	Child products
	Overpass data
	Overpass

	SCI_NL_2P
	O3,NO2,OClO,BrO,CH4,CO,H2CO
	Child products
	Overpass data
	Global data

	MER_RR_2P
	Clouds
	Child products
	Overpass data
	Overpass data

	RA2_MWS_2P
	Vapour/liquid content
	Child products
	Overpass
	Overpass

	RA2_wwV_2P
	Wind/wave
	Child products
	Overpass
	Overpass


3.8.4 RESOURCES AND SCHEDULE
a. Raman lidar

b. Wind Profiler

c. Sodar

d. Radar

e. 5 channel radiometer

f. radiosonde station

The modelling capability for data analysis include

a. Chemical Transport Model with assimilation code

b. Limited Area Model (mm5) with nudging and 3D – Var assimilation code

Al these facilities at the present time are in operation and a few of them are being upgraded. The assimilation technique for the LAM is now used with GPS derived data. 

3.9 Project 222 – Fricke

3.9.1 PROJECT SUMMARY

For the validation of the instruments SCIAMACHY, MIPAS, and GOMOS on the polar orbiting platform ENVISAT the University of Bonn lidar group will measure vertical profiles of the atmospheric temperature and the aerosol load such as Ci, PSC, PMC, volcanic debris, and sulfur bearing droplets covering the altitude range 5 to 95 km.  Data will be obtained with our backscatter lidar on the Esrange (68N, 21E) near Kiruna (Sweden) just north of the Arctic circle.  It is the purpose of validation to compare the satellite instrument data products to data obtained by well established measurement techniques of commensurate or higher accuracy than provided by the satellite instrument.  Lidars are one type of such instruments using active remote sensing, which is a completely independent approach of measurement compared to the passive remote sensing methods used by the ENVISAT atmosphere instruments.

A lidar transmits pulses of photons into the atmosphere, collects the backscattered photons, and after analysis according to wavelength and polarization the received intensity is registered as a function of round-trip time, i.e. altitude.  The immediate data product of a lidar measurement are altitude profiles of the relative molecular density and the aerosol load including clouds.  In the aerosol-free part of the atmosphere the relative molecular profile can be converted to a relative pressure profile and to a calibarated atmospheric temperature profile. Besides altitude profiles the lidar measures directly column information:  the absolute signal strength at a fixed altitude (usually

30 km) above the aerosol layer yields the transmission from the ground to this altitude and a signal-offset among the molecular signal profile below and above a cloud layer measures the vertical optical thickness of this cloud.  Thus a lidar is well suited to validate Envisat atmospheric data products such as the nadir data cloud-top pressure, cloud optical depth, aerosol absorption index, and aerosol optical thickness, and the limb-and-occultation data aerosol scattering and extinction profiles and temperature-pressure profiles.  A central part of limb data processing is the assignment of tangent altitudes.  For thin cloud layers, which provide an unambiguous signature in limb data, the lidar altitude gives direct validation of the limb altitude registration

The polar atmosphere is highly variable and it often attains extreme states in particular in temperature, which e.g. generate clouds in the stratosphere and mesosphere -- a unique phenomenon of the polar atmosphere.  The clouds in the stratosphere modify the natural chemical balance, which leads to enhanced ozone destruction forming the ozone hole in polar spring and the clouds in the mesosphere might be early indicators of global warming, i.e. the polar atmosphere is very sensitive to anthropogenic modification of the Earth atmosphere. ENVISAT is in a polar orbit and thus designed to observe the polar atmosphere.  For validation our lidar-site north of the Arctic circle has the variability required by the CEOS WGCV for a preferred validation site and it is located in an environmentally important region.

We will perform several field measurement campaigns of 4 to 6 weeks duration primarily during summer and winter, when the temperature in the polar atmosphere attain their extreme states.  As our lidar can measure in daylight we are able to schedule individual observations at the times of close Envisat instrument coincidences irrespective of the time of occurrence.  Lidar measurements and their evaluation do not depend on the infrastructure or results from other validation proposals. Considerable synergy is possible if the lidar measurement campaigns are coordinated with balloon and air craft campaigns in northern Scandinavia such as the foreseen ESABC balloon campaigns from the Esrange.
3.9.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	aerosol backscatter ratio profile
	lidar aerosol,temperature
	Kiruna (Esrange)
	67.88
	21.06

	cloud backscatter ratio profile
	lidar aerosol,temperature
	Kiruna (Esrange)
	67.88
	21.06

	temperature profile
	lidar aerosol,temperature
	Kiruna (Esrange)
	67.88
	21.06

	cloud-layer transmission
	lidar aerosol,temperature
	Kiruna (Esrange)
	67.88
	21.06

	ground to 30km transmission
	lidar aerosol,temperature
	Kiruna (Esrange)
	67.88
	21.06

	aerosol/cloud depolarisation
	lidar aerosol,temperature
	Kiruna (Esrange)
	67.88
	21.06


3.9.3 DATA ANALYSIS

 The team will validate level 2 Envisat data, which deal with profiles of temperature, relative pressure and relative air density, as well as the altitude registration, and column data on optical thickness of clouds and aerosols, the absorbing aerosol index, and cloud top height.

We will compare Envisat data with data - after appropriate conversion - measured by our own instrument preferentially simultaneously and in a common volume.  Trajectory transport

calculations will be used to relate non-coincident data.

We are looking for child products

 a) Limb and occultation profiles should be within the latitude band +60N to +80N (this amounts to 20/360 = 5.6% of one orbit) and in the longitude band 15W (=345E) to 50E (this longitude band of 65 degree width amounts to 3 - 4 orbits/day).  We want both the ascending (= night) as well as the descending (= day) part of an orbit [admittedly, night and day are illusionary concepts  at polar latitudes].  For an instrument, which has data both at day and night, the rate might increase to 11% of one orbit.

 Brightness instruments like Sciamachy will have rates of 8.5% of an orbit in polar summer; similarly darkness instruments like Gomos will have 8.5% in polar winter.

b) Nadir data should inlcude pixels covering two locations: 

(1) lat=67.88N, lon=21.06E  

(2) lat=69.28N, lon=16.01E

	product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	MIP_NL_2P
	T,p, cloud effects
	Child products
	Overpass data
	Overpass data

	GOM_NL_2P
	Aerosol,T,p,cloud effects
	Child products
	Overpass data
	Overpass data

	SCI_NL_1P(1)
	Aerosol
	Child products
	Overpass data
	Overpass data

	SCI_NL_2P
	clouds
	Child products
	Overpass data
	Overpass data

	SCI_OL_2P
	Cloud, aerosol
	Child products
	Overpass data
	Overpass data

	MER_RR_2P(2)
	clouds
	Child products
	Overpass data
	Overpass data


Notes: 

1) Sciamachy level 2 products appear to no longer have aerosol profiles included.  This is why we need to go to to a level 1 product.

2) Meris validation of cloud top pressure, cloud optical thickness and aerosol optical thickness is a low priority option. It is listed here mostly for completeness.  Also we note that from each scene we will extract only a few hundred bytes from each scene file of 48 MB size.

3.9.4 RESOURCES AND SCHEDULE

	Date             
	Activity

	   September 2000   
	Project start    

	   during  2000 and 2001  
	Learning to deal with Envisat data and tools

	   November 2000   
	1st rehearsal campaign

	   June 2001       
	2nd rehearsal campaign

	   Jan. 2002   
	Envisat launch

	   Jan.02          
	instrument check out

	   Apr.02      
	Envisat Functional Test Phase ends

	   July 2002   
	Envisat commissioning phase ends

	   from mid-July 02 
	lidar summer campaign ca 6 weeks (PMC)

	                   
	lidar data reduction and validation of Envisat data

	   Oct.02      
	Envisat Validation Workshop L+9

	   Dec.02/Jan.03   
	lidar winter campaign ca  6 weeks  (PSC)

	                   
	lidar data reduction and validation of Envisat data

	   Apr.03      
	2. Envisat Validation Workshop (TBC) L+15

	   from June 03    
	lidar summer campaign ca 6 weeks (PMC)

	                   
	lidar data reduction and validation of Envisat data

	   July 2003   
	Sciamachy main validation phase ends

	   Aug.03      
	3. Envisat Validation Workshop (TBC) L+20

	   Dec.03/Jan.04   
	lidar winter campaign \ca  6 weeks  (PSC)

	                   
	lidar data reduction and validation of Envisat data

	   Feb.04      
	4. Envisat Validation Workshop(TBC) L+26

	                
	


   We suggest a total of four lidar campaigns of 6 weeks duration each, two for winter and two for summer validation measurements. Detailed  scheduling will involve coordinaton with other validation activities in northern Scandinavia

As a matter of principle it would be helpful, if instrument switchingand steerable lines of sight are setup such that the Kiruna area is  probed quite regularly.  This is also helpful for the suite of instruments located at IRF, Kiruna.  E.g. it would be a pity if the Sciamachy checker board pattern is run such that there are no measurements above Kiruna in all orbits.  
3.10 Project 300 – De Muer

3.10.1 PROJECT SUMMARY

The objective of the project is to validate profiles of ozone, temperature, and relative humidity from SCIAMACHY, MIPAS, and GOMOS, by means of ozone soundings that are performed at Uccle by the Royal Meteorological institute of Belgium. 

Also the total ozone column will be validated by means of Dobson and Brewer measurements.

 The validation will comprise a proper selection of correlative data, on the basis of horizontal distance and time difference with respect to the ozone soundings, and synoptic situation. Two different approaches will be used for the validation process itself: 

- A statistical analysis;

- An error analysis.

  Final deliverables:

During the commissioning phase tables and graphs will be produced with results over a limited time period. In a later phase reports will be produced with a statistical overview of the differences between satellite and ground-truth profiles, as a function of various variables such as (in the case of ozone) solar zenith angle, total ozone amount and cloud fraction.

3.10.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	temperature profile
	Radiosonde
	Uccle
	50.8
	4.35

	pressure profile
	Radiosonde
	Uccle
	50.8
	4.35

	H2O profile (relative humidity)
	Radiosonde
	Uccle
	50.8
	4.35

	O3 profile
	Ozone Sonde
	Uccle
	50.8
	4.35

	O3 column
	Dobson/Brewer
	Uccle
	50.8
	4.35


3.10.3 DATA ANALYSIS

The analysis will essentially be a comparison of the satellite ozone, humidity and temperature measurements with our ground-based Brewer, Dobson spectrophotometers and sounding measurements.  The influence of external parameters on the difference between the two datasets will also be investigated.  These parameters will certainly include the spatial and temporal differences between the two measurements, the instrumental characteristics and environmental conditions (like e.g. cloud cover, solar zenith angle and total ozone amount).

	product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	MIP_NL_2P
	,T,H2O, O3,
	Child products
	Overpass data 
	Overpass data

	GOM_NL_2P
	T, H2O, O3, aerosol
	Child products
	Overpass data
	Overpass data

	SCI_OL_2P 

(SCI_NL_2P)
	Colums of O3

Profiles of O3, H2O aerosol
	Child products
	Overpass data
	Overpass data


Also instrumental parameters (like e.g. scanning direction) and measurement conditions (like solar zenith angle, cloud cover, cloud top pressure) will be needed. Overpass data means data within 1000 km radius of Uccle.

3.10.4 RESOURCES AND SCHEDULE

Data storage and data analysis will be performed on a Unix/Linux system.  Tools will include self-made C and Java programs, IDL for visualisation and an Oracle database for storage of the most relevant data.  About three persons are involved.

· further testing of our local tools with the provided simulated data

· implementing the tables for the database

· testing automated uploading of our data to NILU

Post-launch activities include

· automated downloading of Envisat data to our system

· automated insertion of the correlative data in our database

· planning and performing additional ozone soundings

· data analysis using Enviview and our local tools

· reporting

3.11 Project 331 – Burrows

3.11.1 PROJECT SUMMARY

The aim of the proposed project is the validation of both official ESA level-2 and off-line data products of the SCIAMACHY instrument with ground-based measurements. Target quantities are total columns of O3, NO2, BrO, OClO, ClO, H2O, CO, N2O, CO2 and CH4 as well as vertical profiles of O3, NO2, ClO, H2O, CO, N2O, CO2, CH4, p, T and aerosols. The seven measurement sites included cover the latitudinal range from the Arctic to the Antarctic. Data will be acquired throughout the commissioning and validation phase and will be made available to other validation projects. SCIAMACHY level-2 data products will be compared to the ground-based results and their accuracy  will be investigated. The good latitudinal coverage and the wide range of molecules enables the influence of geophysical and instrumental parameters on the SCIAMACHY level-2 data quality to be studied. From the results of these analyses, recommendations for possible improvements in the data quality will be made.
3.11.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	NO2 column
	FTS
	Ny Alesund
	78.91
	11.88

	N2O profile
	FTS
	Bremen
	53.11
	8.86

	N2O profile
	MWR (AOID331 specific)
	Merida
	8
	-71

	CO column
	FTS
	Ny Alesund
	78.91
	11.88

	H2O column
	FTS
	Bremen
	53.11
	8.86

	H2O column
	FTS
	Ny Alesund
	78.91
	11.88

	H2O column
	MWR (AOID331 specific)
	Merida
	8
	-71

	H2O column
	MWR (AOID331 specific)
	Bremen
	53.11
	8.86

	H2O column
	MWR (AOID331 specific)
	Ny Alesund
	78.91
	11.88

	CO column
	FTS
	Bremen
	53.11
	8.86

	NO2 column
	FTS
	Bremen
	53.11
	8.86

	O3 column
	FTS
	Bremen
	53.11
	8.86

	O3 column
	FTS
	Ny Alesund
	78.91
	11.88

	CH4 profile
	FTS
	Bremen
	53.11
	8.86

	N2O profile
	FTS
	Ny Alesund
	78.91
	11.88

	CO profile
	FTS
	Bremen
	53.11
	8.86

	CH4 profile
	FTS
	Ny Alesund
	78.91
	11.88

	H2O profile
	MWR (AOID331 specific)
	Merida
	8
	-71

	H2O profile
	FTS
	Bremen
	53.11
	8.86

	O3 profile
	lidar ozone (AOID331 specific)
	Ny Alesund
	78.91
	11.88

	Aerosol profile
	lidar ozone (AOID331 specific)
	Ny Alesund
	78.91
	11.88

	O3 profile
	MWR (AOID331 specific)
	Merida
	8
	-71

	O3 profile
	MWR (AOID331 specific)
	Bremen
	53.11
	8.86

	N2O column
	FTS
	Ny Alesund
	78.91
	11.88

	H2O profile
	MWR (AOID331 specific)
	Ny Alesund
	78.91
	11.88

	CH4 column
	FTS
	Bremen
	53.11
	8.86

	CH4 column
	FTS
	Ny Alesund
	78.91
	11.88

	CO2 column
	FTS
	Bremen
	53.11
	8.86

	CO2 column
	FTS
	Ny Alesund
	78.91
	11.88

	N2O column
	FTS
	Bremen
	53.11
	8.86

	O3 profile
	MWR (AOID331 specific)
	Ny Alesund
	78.91
	11.88

	temperature profile
	Ozone Sonde
	Neumayer
	-70
	-8

	NO2 column
	DOAS
	Arrival Heights
	-77.83
	166.66

	NO2 column
	DOAS
	Kiruna
	67.88
	21.01

	NO2 column
	DOAS
	Ny Alesund
	78.91
	11.88

	O3 column
	DOAS
	Maledives
	3
	73

	O3 column
	DOAS
	Merida
	8
	-71

	O3 column
	DOAS
	Bremen
	53.11
	8.86

	O3 column
	DOAS
	Arrival Heights
	-77.83
	166.66

	O3 column
	DOAS
	Ny Alesund
	78.91
	11.88

	CO profile
	FTS
	Ny Alesund
	78.91
	11.88

	pressure profile
	Ozone Sonde
	Ny Alesund
	78.91
	11.88

	NO2 column
	DOAS
	Bremen
	53.11
	8.86

	H2O profile (relative humidity)
	Ozone Sonde
	Ny Alesund
	78.91
	11.88

	O3 column
	DOAS
	Kiruna
	67.88
	21.01

	temperature profile
	Ozone Sonde
	Ny Alesund
	78.91
	11.88

	O3 profile
	Ozone Sonde
	Neumayer
	-70
	-8

	O3 profile
	Ozone Sonde
	Ny Alesund
	78.91
	11.88

	H2O (relative humidity)
	Radiosonde
	Neumayer
	-70
	-8

	H2O (relative humidity)
	Radiosonde
	Ny Alesund
	78.91
	11.88

	temperature
	Radiosonde
	Neumayer
	-70
	-8

	temperature
	Radiosonde
	Ny Alesund
	78.91
	11.88

	pressure
	Radiosonde
	Neumayer
	-70
	-8

	H2O profile (relative humidity)
	Ozone Sonde
	Neumayer
	-70
	-8

	pressure
	Radiosonde
	Ny Alesund
	78.91
	11.88

	pressure profile
	Ozone Sonde
	Neumayer
	-70
	-8

	H2O profile
	FTS
	Ny Alesund
	78.91
	11.88

	NO2 column
	DOAS
	Merida
	8
	-71

	NO2 profile
	FTS
	Bremen
	53.11
	8.86

	NO2 profile
	FTS
	Ny Alesund
	78.91
	11.88

	O3 profile
	FTS
	Bremen
	53.11
	8.86

	O3 profile
	FTS
	Ny Alesund
	78.91
	11.88

	OClO column
	DOAS
	Maledives
	3
	73

	BrO column
	DOAS
	Arrival Heights
	-77.83
	166.66

	OClO column
	DOAS
	Merida
	8
	-71

	NO2 column
	DOAS
	Maledives
	3
	73

	BrO column
	DOAS
	Kiruna
	67.88
	21.01

	BrO column
	DOAS
	Bremen
	53.11
	8.86

	BrO column
	DOAS
	Merida
	8
	-71

	BrO column
	DOAS
	Maledives
	3
	73

	OClO column
	DOAS
	Ny Alesund
	78.91
	11.88

	OClO column
	DOAS
	Kiruna
	67.88
	21.01

	OClO column
	DOAS
	Arrival Heights
	-77.83
	166.66

	OClO column
	DOAS
	Bremen
	53.11
	8.86

	BrO column
	DOAS
	Ny Alesund
	78.91
	11.88

	BrO column
	DOAS
	Surinam
	5.75
	55.2

	OClO column
	DOAS
	Surinam
	5.75
	55.2

	NO2 column
	DOAS
	Surinam
	5.75
	55.2

	O3 column
	DOAS
	Surinam
	5.75
	55.2


3.11.3 DATA ANALYSIS

The team members will analyse the following datasets:

	product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	SCI_OL_2P 

SCI_NL_2P
	All
	Full products
	global
	global

	SCI_OL_2P 

SCI_NL_2P
	
	Child products
	overpass
	overpass


These data are to be distributed as follows:

	John Burrows(PI), (IUP) University of Bremen : 
	Complete lv2 data set  (global, full products)



	Astrid Schultz, AWI Potsdam
	Overpass: Neumayer, Kiruna,Ny-Alesund,Bremen,Merida, Ny-Alesund

	Thomas Wagner,  University of Heidelberg
	Overpass: Kiruna, Arrival Height


The other Co Investigators receive their data sets via other proposals

The project combines measurements from various types of ground-based

measurements: mm-wave radiometry (MWR), Fourier transform spectroscopy

(FTS), Differential Optical Absorption Spectroscopy (DOAS), ozone sondes

and Light Detection and Ranging (LIDAR). Most instruments will operate on

a regurlar basis. Each method/instrument has

its own specific set of products. These measurements

will be directly compared with co-located

SCIAMACHY data products, whereas as the specific restrictions of each

method  or SCIAMACHY product will be taken into account

(covered height range, height resolutions, etc.). Appropriate routines

will be developed for products of the various instruments.

3.11.4 RESOURCES AND SCHEDULE

Each group involved will use their own routines, based own the usual

data analysis tool of the instruments. Additional tools for

comparisons with SCIAMACHY products will be developed, using as much

as possible of the available ESA Tools. People from various institutes

are involved : Universities of Bremen and Heidelberg,

Alfred-Wegener-Institut (AWI) Potsdam and Bremerhaven, National Institute

of Water and Atmospheric Research (NIWA), New Zealand. A total of 20

scientists are involved in the activities of this project.
3.12 Project 360 – Keckhut

3.12.1 PROJECT SUMMARY

VETO proposes to validate stratospheric and mesospheric temperature, ozone and aerosols profiles from ENVISAT experiences around six strategic and well instrumented ground-based stations. These instruments deployed in the NDSC framework are Lidar and ozonosondes. The main objective of VETO is to perform a validation that takes into account as far as possible the horizontal inhomogeneities between ENVISAT and ground-based experiences induce by the dynamics and horizontal advection. In the upper stratosphere and mesosphere non perfect coincident measurements may be due to planetary waves and tides and will impact directly on temperature comparisons. In the lower mid-stratosphere horizontal structures such as laminae induce differences in ozone and aerosol comparisons. Some statistical day-to-day comparisons will be performed during the CAL/VAL period. The use of an assimilation model and a tidal model will be also proposed for a finer and later validation. This proposal is connected to the OZVAL ESA ENVISAT-AO proposal that will furnish assimilation model output.

3.12.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	O3 profile
	Lidar Ozone 
	Haute Provence
	43.94
	5.71

	temperature profile
	Lidar Rayleigh 
	La Reunion
	-22
	55

	temperature profile
	Lidar Ozone 
	Table Mountain
	34
	-118

	temperature profile
	Lidar Rayleigh 
	Haute Provence
	43.94
	5.71

	temperature profile
	Lidar Rayleigh 
	Andoya
	69.28
	16.18

	temperature profile
	Lidar Ozone 
	Mauna Loa
	19.54
	-155.58

	O3 profile
	Lidar Ozone (AOID360 specific)
	Dumont d'Urville
	-66.67
	140.01

	O3 profile
	Lidar Ozone 
	Mauna Loa
	19.54
	-155.58

	O3 profile
	Ozone Sonde
	La Reunion
	-22
	55

	O3 profile
	Ozone Sonde
	Haute Provence
	43.94
	5.71

	O3 profile
	Lidar Ozone 
	Table Mountain
	34
	-118

	O3 profile
	Ozone Sonde
	Dumont d'Urville
	-66.67
	140.01

	pressure profile
	Ozone Sonde
	La Reunion
	-22
	55

	temperature profile
	Ozone Sonde
	Haute Provence
	43.94
	5.71

	temperature profile
	Ozone Sonde
	Dumont d'Urville
	-66.67
	140.01

	temperature profile
	Ozone Sonde
	La Reunion
	-22
	55

	H2O profile (relative humidity)
	Ozone Sonde
	Dumont d'Urville
	-66.67
	140.01

	H2O profile (relative humidity)
	Ozone Sonde
	La Reunion
	-22
	55

	pressure profile
	Ozone Sonde
	Haute Provence
	43.94
	5.71

	H2O profile (relative humidity)
	Ozone Sonde
	Haute Provence
	43.94
	5.71

	pressure profile
	Ozone Sonde
	Dumont d'Urville
	-66.67
	140.01


3.12.3 DATA ANALYSIS

	product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	GOM_NL_2P
	O3, p, T, H2O
	Full products (CDROM)
	Global
	global

	MIP_NLE_2P
	O3, p, T, H2O
	(FTP)
	Overpass
	overpass

	MIP_NL_2P
	O3, p, T, H2O
	Full products (CDROM)
	global
	global

	SCI_NL_2P
	O3, H2O
	Full products (CDROM)
	global
	global

	SCI_OL_2P
	O3, H2O
	Full products (CDROM)
	
	Global data


 The above datasets will be analysed using assimilation, tidal models, advection models, NDSC datasets.

The overpass data should cover the following windows:

	site
	window

	Observatoire de Haute Provence (OHP) (43.9 °N; 5.7 °E)
	lat=[  38.9 :   48.9] - Lon=[  -4.3 :   15.7]

	Dumont D'Urville (DDU) (-66.7°N; 140.0°E) 
	Lat=[ -71.7 :  -61.7] - Lon=[ 130.0 :  150.0]

	La Réunion (-20.9°N;55.5°E)
	Lat=[ -25.9 :  -15.9] - Lon=[  45.5 :   65.5]

	Table Mountain (TMF) (34.4°N; -117.7°E) 
	Lat=[ 29.4  :   39.4] - Lon=[-127.7 : -107.7]

	Mauna Loa (-19.5°N;-155.6°E) 
	Lat=[ -24.5 :  -14.5] - Lon=[-165.6 : -145.6]

	Alomar (69.3°N; 16.0°E) 
	Lat=[  64.3 :   74.3] - Lon=[   6.0 :   26.0]

	Euréka (80.0°N; -86.4°E) 
	Lat=[  75.0 :   85.0] - Lon=[ -96.4 :  -76.4]

	Lauder (-45.1°N; 169.7°E) 
	Lat=[ -50.1 :  -40.1] - Lon=[ 159.7 :  179.7]


The list of sites above is larger than the list of data acquisition stations above, because several datasets are provided by external teams.

3.12.4 RESOURCES AND SCHEDULE

System: We are working on a multi-users context with the same computer resources. Developments are made on a OSF1 and ESA-tools will work on a linux machine failing that it's not possible on the OSF1.

Non-ESA tools : advection and tides models.

We are working on ESA-tools too, for more automation anddocumentation.

People involved: PI, co-I, NDSC stations PI, assimilation team and computer scientists team. About 20 people.
3.13 Project 427 – Timofeyev

3.13.1 PROJECT SUMMARY

The present project aims at geophysical validation of several level-2 products (O3, NO2, CH4, etc.) from SCIAMACHY onboard ENVISAT, based on correlative observations from Russian and NIS (New Independent States) ground-based monitoring network. The respective performance of SCIAMACHY data products and their sensitivity to various relevant parameters (e.g. season of a year, Sun height, cloudiness), will be investigated and the reasons of possible descrepancies found out. The accuracy of operational SCIAMACHY retrieval algorithms for the interpretation of nadir outgoing radiation measurements will be analysed and the improved technique to retrieve trace gases column amounts (NO2, CH4) suggested if necessary. The global mapping of monthly data from SCIAMACHY level-2 products (O3, NO2, CH4) will be performed and compared with the results of corresponding numerical model simulations.

3.13.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	NO2 column
	visible spectrometer
	Zvenigorod
	55.4
	36.5

	NO2 column
	visible spectrometer
	Kislovodsk
	43.7
	42.6

	NO2 column
	visible spectrometer
	Issyk-Kul
	42.6
	77

	NO2 column
	visible spectrometer
	Tomsk
	56.5
	85.0

	NO2 column
	visible spectrometer
	Lovosero
	68.6
	35.0

	CH4 column
	IR spectrometer
	St.-Petersburg
	59.9
	29.9

	CH4 column
	IR spectrometer
	Zvenigorod
	55.4
	36.5

	CH4 column
	IR spectrometer
	Obninsk
	55.2
	36.2

	H2O column
	IR spectrometer
	St.-Petersburg
	59.9
	29.9

	H2O column
	IR spectrometer
	Zvenigorod
	55.4
	36.5

	H2O column
	IR spectrometer
	Obninsk
	55.2
	36.2

	H2O column
	IR spectrometer
	Issyk-Kul
	42.6
	77

	CO column
	IR spectrometer
	St.-Petersburg
	59.9
	29.9

	CO column
	IR spectrometer
	Zvenigorod
	55.4
	36.5

	CO column
	IR spectrometer
	Obninsk
	55.2
	36.2

	CO2 column
	IR spectrometer
	Obninsk
	55.2
	36.2

	CO2 column
	IR spectrometer
	Issyk-Kul
	42.6
	77

	N2O column
	IR spectrometer
	St.-Petersburg
	59.9
	29.9

	N2O column
	IR spectrometer
	Zvenigorod
	55.4
	36.5

	N2O column
	IR spectrometer
	Obninsk
	55.2
	36.2

	O3 column
	filter ozonometer
	Barentsburg
	78.1
	14.2

	O3 column
	filter ozonometer
	Murmansk
	69
	33.1

	O3 column
	filter ozonometer
	Petchora
	65.1
	57.1

	O3 column
	filter ozonometer
	Arhangelsk
	64.6
	40.5

	O3 column
	filter ozonometer
	St.-Petersburg
	60
	30.7

	O3 column
	filter ozonometer
	Riga
	57
	24.1

	O3 column
	filter ozonometer
	Moscow
	55.7
	37.6

	O3 column
	filter ozonometer
	Samara
	53.2
	50.4

	O3 column
	filter ozonometer
	Voronezh
	51.7
	39.2

	O3 column
	filter ozonometer
	Kiev
	50.4
	30.4

	O3 column
	filter ozonometer
	Lvov
	49.8
	23.9

	O3 column
	filter ozonometer
	Volgograd
	48.7
	44.4

	O3 column
	filter ozonometer
	Tsimlyansk
	47.7
	42.3

	O3 column
	filter ozonometer
	Odessa
	46.5
	30.6

	O3 column
	filter ozonometer
	Pheodosia
	45
	35.4

	O3 column
	filter ozonometer
	Gyr’ev
	47
	57.8

	O3 column
	filter ozonometer
	isl. Heisa
	80.6
	58.1

	O3 column
	filter ozonometer
	isl. Dikson
	73.5
	80.2

	O3 column
	filter ozonometer
	Igarka
	67.5
	86.6

	O3 column
	filter ozonometer
	Hanty-Mansiysk
	61
	69

	O3 column
	filter ozonometer
	Ekaterinburg
	56.8
	60.6

	O3 column
	filter ozonometer
	Omsk
	54.9
	73.4

	O3 column
	filter ozonometer
	Semipalatinsk
	50.4
	80.2

	O3 column
	filter ozonometer
	Karaganda
	49.8
	73.1

	O3 column
	filter ozonometer
	Tiksi
	71.6
	128.9

	O3 column
	filter ozonometer
	Olenek
	68.5
	112.4

	O3 column
	filter ozonometer
	Tura
	64.2
	100.1

	O3 column
	filter ozonometer
	Yukutsk
	62.1
	129.8

	O3 column
	filter ozonometer
	Vitim
	59.4
	112.6

	O3 column
	filter ozonometer
	Krasnoyarsk
	56
	92.9

	O3 column
	filter ozonometer
	Irkutsk
	52.3
	104.4

	O3 column
	filter ozonometer
	isl. Kotelniy
	76
	137.9

	O3 column
	filter ozonometer
	Markovo
	64.7
	170.4

	O3 column
	filter ozonometer
	Magadan
	59.6
	150.8

	O3 column
	filter ozonometer
	Nikolaevsk
	53.1
	140.7

	O3 column
	filter ozonometer
	Petropavlovsk
	53
	158.8

	O3 column
	filter ozonometer
	Yuzhno-Sahalinsk
	46.9
	142.7

	O3 column
	filter ozonometer
	Vladivostok
	43.1
	131.9

	O3 column
	filter ozonometer
	Aralsk
	46.8
	61.7

	O3 column
	filter ozonometer
	Alma-Ata
	43.2
	76.9

	O3 column
	filter ozonometer
	Abastumani
	41.7
	42.9

	O3 column
	filter ozonometer
	Tbilisi
	41.7
	44.9

	O3 column
	filter ozonometer
	Chardzhou
	39.1
	63.6

	O3 column
	filter ozonometer
	Dushanbe
	38.6
	68.8

	O3 column
	filter ozonometer
	Ashkhabad
	38
	58.3


3.13.3 DATA ANALYSIS

The team will perform validation analysis on the following datasets:

	product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	SCI_NL_2P 

(SCI_OL_2P)
	Colums of O3, NO2, CH4 and CO
	Child products
	Overpass data
	Global data


The analysis will consist of geophysical validation of several level 2 products - vertical column densities of O3, NO2, CH4 and CO, based on correlative observations from

Russian and NIS ground-based monitoring network. The team will perform comparisons of global mapping for different species with 3D chemical transport model of atmosphere. It has already started such investigations for GOME total ozone and NO2 global data in co-operation with Main Geophysical Observatory (Russia), University of Illinois at Urbana-Champaign (USA) and Institute for Climate Research (Switzerland).

The team will also perform regional mapping of some species for the purposes of more accurate validation - to consider tropospheric plumes from industrial regions (like what we have comparing GOME total NO2 data with ground-based observations near Moscow).
3.13.4 RESOURCES AND SCHEDULE

Ground-based monitoring network equipped with filter ozonometer (total ozone measurements, 40 stations), visible spectrometer (total NO2 measurements, 5 stations) and IR spectrometer (total CH4 and CO measurements, 3 stations).

Unix system to be used for data storage and level-2 products extraction, GIS software applied for spatial queries of correlative measurements and global/regional mapping.

People involved are: about 20.

3.14 Project 429 – Kyro

3.14.1 PROJECT SUMMARY

Project will assess the accuracy of GOMOS data products at high latitudes with special emphasis in vertically resolved wintertime ozone data. The main tool will be an intensive validation campaign at Sodankyla observatory (67 N) during the commissioning phase. Several well-established ground-based instruments including Brewer, SAOZ and ozone sondes will be performing coincident observations with GOMOS, i.e. tangent point of the occultation near the site. Three other observatories, Kiruna (68 N), Jokioinen (60 N) and Marambio (64 S) will contribute to the validation data base with their regular measurements. The ozone data from WOUDC, will be used for global assessment. An analysis of meteorological situations, mainly for diagnostic purposes, will be included in the data analysis part of the project. After the campaign, a careful assessment of the GOMOS instrument and algorithms will be made

3.14.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	
	
	
	
	

	O3 profile
	Ozone Sonde
	Sodankyla
	67.37
	26.67

	O3 profile
	Ozone Sonde
	Jokioinen
	60.82
	23.50

	O3 profile
	Ozone Sonde
	Marambio
	-64.28
	-56.75

	temperature profile
	Ozone Sonde
	Sodankyla
	67.37
	26.67

	temperature profile
	Ozone Sonde
	Jokioinen
	60.82
	23.50

	temperature profile
	Ozone Sonde
	Marambio
	-64.28
	-56.75

	H2O profile (relative humidity)
	Ozone Sonde
	Sodankyla
	67.37
	26.67

	H2O profile (relative humidity)
	Ozone Sonde
	Jokioinen
	60.82
	23.50

	H2O profile (relative humidity)
	Ozone Sonde
	Marambio
	-64.28
	-56.75

	pressure profile
	Ozone Sonde
	Sodankyla
	67.37
	26.67

	pressure profile
	Ozone Sonde
	Jokioinen
	60.82
	23.50

	pressure profile
	Ozone Sonde
	Marambio
	-64.28
	-56.75

	temperature profile
	radiosonde
	Sodankyla
	67.37
	26.67

	temperature profile
	radiosonde
	Jokioinen
	60.82
	23.50

	temperature profile
	radiosonde
	Marambio
	-64.28
	-56.75

	H2O profile (relative humidity)
	radiosonde
	Sodankyla
	67.37
	26.67

	H2O profile (relative humidity)
	radiosonde
	Jokioinen
	60.82
	23.50

	H2O profile (relative humidity)
	radiosonde
	Marambio
	-64.28
	-56.75

	pressure profile
	radiosonde
	Sodankyla
	67.37
	26.67

	pressure profile
	radiosonde
	Jokioinen
	60.82
	23.50

	pressure profile
	radiosonde
	Marambio
	-64.28
	-56.75

	 
	 
	 
	 
	 

	aerosol profile
	Aerosol sonde
	Sodankyla
	67.37
	26.67

	O3 column
	Brewer
	Sodankyla
	67.37
	26.67

	O3 column
	Brewer
	Jokioinen
	60.82
	23.50

	O3 column
	Dobson
	Marambio
	-64.28
	-56.75


3.14.3 DATA ANALYSIS

The analysis will consist of geophysical validation of level 2 Envisat O3 –data. 

For local validation we need GOMOS overpass data within a circle of 200 km radius around the site co-ordinates. Local data should be possible to transfer via ftp. The planned global analysis demands world wide GOMOS –data set. The global data we wish to receive on CD-ROM.  See table 1 for the data requirements.

Table 1. GOMOS data requirements for validation.

	Site
	Envisat data
	Data set
	Geolocation
	Radius
	Profile

	Sodankylä
	GOM_NL_2P, GOM_RR_2P
	Child 
	67,37N 

26,67E
	200 km
	O3

	Jokioinen
	GOM_NL_2P, GOM_RR_2P
	Child
	60,82N

23,50E
	200 km
	O3

	Kiruna
	GOM_NL_2P, GOM_RR_2P
	Child
	67.90N 

21.40E
	200 km
	O3

	Marambio
	GOM_NL_2P, GOM_RR_2P
	Child
	64,28S

56,75W
	200 km
	O3

	Global
	GOM_NL_2P, GOM_RR_2P
	Global
	Global
	---------
	O3


3.14.4 RESOURCES AND SCHEDULE

Validation work and calculations are made in ascii -data format. Tools for validation are mainly Matlab-, Fortran-, and C- scripts, which have been developed for this mission and quality control of the ozone soundings. Also some commercial programs for statistic calculations are available. In the FMI-ARC we have a total of 2 research scientists available for validation work and 3 operators for routine data handling tasks and updating of the NILU –cal/val database. Hardware is based on PC units and on IBM AIX machine, which shall be utilised for data handling operations.

3.15 Project 632 – Ciotti

3.15.1 PROJECT SUMMARY

The aim of the proposal is summarised herewith.

- Validation of ENVISAT atmospheric products by means of a geographical network of ground-based sensors: multichannel  microwave radiometers, lidars, laser ceilometers, GPS receivers, C-band Doppler radar, radiosondes. 

- Comparison and cross-validation of the ENVISAT atmospheric  products with atmospheric parameters retrieved from other spaceborne remote sensing instruments e.g. SSM/I, SSM/T, SSM/T2 on  board DMSP platforms, AMSU on board NOAA-K.

- Use of ENVISAT products (temperature and humidity profiles, cloudiness and liquid water content) for atmospheric modelling  within radiative transfer schemes.

- Development of multisensor and multiplatform retrieval  algorithms (including also ENVISAT data from RA-2/MWR, AATSR)  with explicit use of a priori information coming from  geostatistical analysis and mesoscale atmospheric models.

3.15.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	cloud-bottom height
	Vaisala Ceilometer
	Rome
	41.89
	12.48

	H2O column (vapour and liquid)
	MWR (AOID632 specific)
	Rome
	41.89
	12.48

	H2O column
	GPS receiver
	Perugia
	43.12
	12.36

	tropospheric delay
	GPS receiver
	Perugia
	43.12
	12.36

	temperature
	MWR (AOID632 specific)
	L'Aquila
	42.35
	13.39

	H2O column (vapour and liquid)
	MWR (AOID632 specific)
	l'Aquila
	42.35
	13.39

	H2O column
	GPS receiver 
	L'Aquila
	42.35
	13.39

	tropospheric delay
	GPS receiver
	L'Aquila
	42.35
	13.39

	H2O (rain rate) mm/h
	Rain radar
	L'Aquila 
	42.35
	13.39


See project 206 for additional data acquisition in Central Italy, using lidars, wind profiler and radiosondes

3.15.3 DATA ANALYSIS

The team will perform validation analysis on the following datasets:

	product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	MER_RRC_2P
	Water Vapour Content, Cloud Optical Thickness
	Child products
	Overpass data
	Overpass data

	MIP_NLE_2P
	T,H2O
	Child products
	Overpass data
	Overpass data

	SCI_OL_2P 

(SCI_NL_2P)
	Columns of H2O
	Child products
	Overpass data
	Overpass data

	RA2_MWG_2P
	Water Vapour / Liquid Content from MWR
	Child products
	Overpass data
	Overpass data


In addition, the team will need the following auxiliary data sets:

	ATS_NR_2P,         ATS_TOA_1P,          RA2_MW_1P


The acquisition and processing of selected data from spaceborne microwave radiometers will be also performed on the Central Italy area for comparison purposes.
A first objective of the proposed campaign is to produce independent measurements of the specified atmospheric parameters sensed by ENVISAT at specific locations

In order to extend the relevance of the cal/val beyond that of single point comparisons, the acquisition of data coming from several sensors located in the Central Italian / Tyrrhenian area and the processing of such data to produce maps of Water Vapour Content over the proposed area is also foreseen.

3.15.4 RESOURCES AND SCHEDULE

The project is strongly linked to project 206 and will share most of the instrumental and human resources at the following institutions: University of L’Aquila, Center of Excellence “Integration of remote sensing techniques and numerical modelling for the forecast of severe weather” (CETEMPS) and Scientific and Technologic Park of Abruzzo Region (PSTdA).
In addition, the following co-investigators will perform specific tasks:

· Patrizia Basili (Dipartimento di Ingegneria Elettronica e dell'Informazione, Univ. of Perugia, Italy), acquisition and processing of GPS receiver data for the computation of Water Vapour Content;

· Ermanno Fionda (Fondazione Ugo Bordoni, Rome, Italy), data acquisition and processing for Water Vapour Radiometers located in Rome;

· Nazzareno Pierdicca (Dept. Electronic Engineering University "La Sapienza" of Rome, Italy) acquisition and processing of data from satellite-borne radiometers.
3.16 Project 9003 – Swart

3.16.1 PROJECT SUMMARY

In New Zealand, routine observations with the RIVM Stratospheric Lidar at NDSC station Lauder will be increased in frequency and as far as meteorological conditions allow synchronised to ENVISAT overpasses. This instrument will provide night-time profiles of Ozone (8 to 45 km), Temperature (12 to 65 km) and Aerosol (8 to 25 km). The ozone measurements are of high quality, and are well documented in the refereed literature. It is anticipated that comparable quality will be obtained for the temperature measurements by the time of the ENVISAT validation campaign. These measurements will be used to validate ozone and temperature profiles of Sciamachy, Mipas and Gomos. Lidar Aerosol profiles can be a strong help in understanding discrepancies found, as aerosols are a dominant cause of departure from the radiation models used in satellite retrieval algorithms.

In the Netherlands, routine observations with the RIVM Tropospheric Lidar at RIVM in Bilthoven will be increased in frequency and as far as meteorological conditions allow synchronised to ENVISAT overpasses. This instrument will provide daytime and nighttime profiles of Ozone (1 to 10 km) and Aerosol (1 to 5 km). These measurements will be used to validate tropospheric ozone values of Sciamachy. Detailed tropospheric cloud information will also be available. Tropospheric lidar data can be used to study representativity in space and time of Sciamachy tropospheric ozone values.

3.16.2 DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	O3 profile
	Lidar Ozone (gen)
	Lauder
	-45.05
	169.68

	Temperature profile
	Lidar temperature (gen)
	Lauder
	-45.05
	169.68

	Aerosol profile
	Lidar Aerosol (gen)
	Lauder
	-45.05
	169.68

	O3 profile (troposphere)
	Lidar Ozone (gen)
	Bilthoven
	52.12
	5.2

	Aerosol profile

(troposphere)
	Lidar aerosol (gen)
	Bilthoven
	52.12
	5.2


3.16.3 DATA ANALYSIS

	Product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	MIP_NL_2P
	p,T, O3
	Child products
	Overpass data 
	Global data

	GOM_NL_2P
	p, T, O3, aerosol
	Child products
	Overpass data
	Global data

	SCI_NL_2P 

SCI_OL_2P
	Colums of O3

Profiles of O3, aerosol
	Child products
	Overpass data
	Global data


Level 2 data products will be validated using lidar measurements and other profiling instruments available on main locations of interest. Main target is profile products. In particular, relative differences will be studied and their seasonal dependencies. Apart from the geolocations of the lidar instruments in Lauder and Bilthoven, profiles on other mid-latitude and tropical locations will be validated (OHP, Mauna Loa, Table Mountain, Paramaribo). Latitudinal influence on Envisat products will be investigated.

During the validation phase child products will be used centered on the geolocations of our interest including all pixels within a 1000 km radius. During exploitation, global data will be used.

3.16.4 RESOURCES AND SCHEDULE

For the validation activities, a range of non-ESA tools will be used. Most of these tools are or will be developed in-house (IDL). About seven people will spend part of their time on data acquisition, processing and interpretation/validation. During the commissioning phase these activities will be intensified to obtain coincidences as often as possible and as observational circumstances (i.e. meteorology) allow for.
3.17 Project 9079 – Hansen

3.17.1 PROJECT SUMMARY

The project “Validation and Application of ENVISAT Atmospheric Trace Gas Data” aims at the following objectives:

· Validation of total ozone values as derived from the SCIAMACHY and the MIPAS instruments onboard ENVISAT by means of various ground-based data sets in Norway and on;

· Validation of vertical profiles of ozone density measured with GOMOS, SCIAMACHY and MIPAS by means of ozone profiles as measured with the ALOMAR ozone lidar and ozonesondes;

· Validation of other atmospheric trace gasses (NO2, BrO, OClO) measured with MIPAS and SCIAMACHY by means of ground-based measurements at one Norwegian station

Development of an asynoptic mapping method in order to establish global maps of ozone
3.17.2 DATA ACQUISITION

	geophysical parameter
	instrument type
	Location name
	latitude
	longitude

	stratospheric O3 profile
	Lidar Ozone (gen)
	Andoya
	69.28
	16.02

	temperature profile
	Lidar Ozone (gen)
	Andoya
	69.28
	16.02

	O3 profile
	Lidar Raman Ozone
	Andoya
	69.28
	16.02

	temperature profile
	Lidar Raman Ozone
	Andoya
	69.28
	16.02

	aerosol profile
	Lidar Raman Ozone
	Andoya
	69.28
	16.02

	O3 profile
	Ozone Sonde
	Andoya
	69.28
	16.02

	temperature profile
	Ozone Sonde
	Andoya
	69.28
	16.02

	relative humidity (trop.)
	Ozone Sonde
	Andoya
	69.28
	16.02

	pressure profile
	Ozone Sonde
	Andoya
	69.28
	16.02

	total ozone
	Brewer
	Andoya
	69.28
	16.02

	total ozone
	UV filter instrument
	Andoya
	69.28
	16.02

	total ozone
	Brewer
	Oslo
	59.91
	10.72

	total ozone
	UV filter instrument
	Oslo
	59.91
	10.72

	total ozone
	UV filter instrument
	Tromsø
	69.66
	18.95

	total ozone
	UV filter instrument
	Ny-Ålesund
	78.91
	11.88

	NO2 total column
	DOAS spectrometer
	Andoya
	69.28
	16.02

	BrO slant column
	DOAS spectrometer
	Andoya
	69.28
	16.02

	OClO slant column
	DOAS spectrometer
	Andoya
	69.28
	16.02

	O3 profile
	Ozone sonde
	Ørlandet
	63.42
	9.24

	O3 profile
	Ozonesonde
	Gardermoen
	60.12
	11.06


3.17.3 DATA ANALYSIS

	product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	MIP_NL_2P
	O3, NO2
	Child products
	Overpass data
	Overpass data

	GOM_NL_2P
	O3, NO2
	Child products
	Overpass data
	Overpass data

	SCI_OL_2P 

(SCI_NL_2P)
	Colums of O3, BrO OClO

Profiles of O3
	Child products
	Overpass data
	Overpass data


The team will develop asynoptic mapping methods to  recover missing synoptic information. The basic idea is that, albeit the orbital sampling mixes longitude and time, Fourier transforms along these ascending or descending orbits disentangle the longitude and time variations. Obviously, it can only resolve horizontal spatial structures larger than the scale separating two orbits. 

Another method consists of calculating ensembles of trajectories, initiated at the location of satellite observations, in order to transfer observations taken over a certain space and time span into a synoptic picture.  In contrast to the asynoptic mapping technique that relies purely on the satellite observations, this method uses trajectory from meteorological analysed winds.

These two methods will be compared with a simple gridding algorithm.

3.17.4 RESOURCES AND SCHEDULE

	Task
	2000
	2001
	2002

	
	S
	O
	N
	D
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	WP 1 Total ozone validation
	x
	x
	
	
	
	
	
	x
	x
	x
	x
	X
	X
	X
	X
	x
	x
	X
	X
	x
	x
	x
	x
	x
	
	
	
	

	WP 1 reports
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	X
	
	
	
	X
	
	
	X
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WP2 Ozone profile validation
	x
	x
	
	
	
	
	x
	x
	x
	x
	x
	X
	X
	X
	X
	x
	x
	X
	X
	x
	x
	x
	x
	X
	
	
	
	

	WP 2 reports
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	X
	
	
	
	X
	
	
	X
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	WP 3 validation of other trace gasses
	x
	x
	
	
	
	
	
	x
	x
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	x
	x
	x
	x
	X
	
	
	
	

	WP 3 reports
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	X
	
	
	X
	
	
	
	X
	
	
	
	

	WP 4 Asynoptic mapping of ozone
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	

	WP 4 reports
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	X
	
	
	
	

	Progress meetings
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	


The schedule above shifts linearly with the launch date.

The DOAS measurements at Ny-Ålesund cannot start until ca. mid-Febrary,

and at Andøya, around mid-late January. The absence of measurements in

the dark period has already been accounted for.

3.18 Project 9083 – Cuomo

3.18.1 PROJECT SUMMARY

IMAAA Institute has the capability of both active and passive monitoring of earth’s atmosphere from ground, which we can combine, in the present project, to measure atmospheric water vapour and aerosol with improved time-space resolution to assist the validation/commissioning phase of ENVISAT mission. 

A lidar system can be used to perform both daytime and night time aerosol measurements; a Raman lidar system can be used to perform night-time water vapour measurements. Lidar observations will be complemented with radio-sonde launches. Coincidence with ENVISAT passes will be privileged, of course. 

In addition, IMAAA Institute has the capability to perform both spectroradiometric and interferometric measurements of spectral radiance.

3.18.2  DATA ACQUISITION

	Geophysical parameter
	Instrument type
	Location name
	Latitude
	Longitude

	H2O profile (relative humidity)
	Balloonborne Sonde
	Potenza
	40.6
	15.73

	T, P profiles
	Balloonborne Sonde
	Potenza
	40.6
	15.73

	H2O - water vapour profile (mixing ratio) (night time operation)
	RAMAN LIDAR
	Potenza
	40.6
	15.73

	Aerosol backscatter and extinction profiles
	LIDAR
	Potenza
	40.6
	15.73

	Spectral radiance and irradiance
	Spectroradiometer
	Potenza
	40.6
	15.73

	Spectral radiance and irradiance
	Interferometer
	Potenza
	40.6
	15.73


3.18.3  DATA ANALYSIS

The team will perform validation analysis on the following data sets 

	product
	Parameters analysed
	dataset
	Geographical coverage C.P.
	G. Coverage

Phase E

	MIP_NL_2P
	T,H2O, clouds 
	Child products
	Overpass data 
	Overpass data

	GOM_NL_2P
	T, H2O, aerosol
	Child products
	Overpass data
	Overpass data

	(SCI_NL_2P)
	Profiles of H2O and aerosol
	Child products
	Overpass data
	Overpass data

	MER_RR_2P
	Clouds
	Child products
	Overpass data
	Overpass data


3.18.4  RESOURCES AND SCHEDULE

The team is involved in the validation plan by using the following systems

Aerosol lidar system:

This system is based on a Nd:YAG laser operating on fundamental, second and third harmonics with a repetition rate up to 20 Hz. Aerosol backscatter measurements are performed at both 355 nm and 532 nm, while aerosol extinction coefficient are retrieved from simultaneous N2 Raman backscatter signals at 386.6 nm.

Raman lidar system

This system is based on a Nd:YAG laser equipped with third harmonic generator with a repetition rate up to 100 Hz. This system is able to measure the elastic backscattered radiation at 355 nm, the N2 Raman shifted signal at 386.6 nm and the water vapour Raman shifted signal at 407 nm. Each wavelength is then split into 2 different channels for both low and high range signals. 

Radio-sounding system

Ballonborne sensors of humidity, temperature and pressure (Vaisala type). RH sensor precision is 3 % RH in the measurement range of 0 ÷ 100 % RH and in the temperature range of -25 ÷ 50 °C. Pressure sensor precision is 0.1 mb with an accuracy of 0.5 mb in the measurement range of 3 ÷ 1060 mb. Temperature sensor precision is 0.1°C with an accuracy of 0.2°C in the measurement range of -90 ÷ 60 °C.

UV-VIS spectrometer

An high resolution UV-VIS spectrometer is used to measure absolute solar and lunar irradiance. The system is based on a Mechelle spectral system, and is mounted on a solar tracker. Starting from measured solar and lunar irradiances, it is possible to obtain information on atmospheric aerosols columnar content, columnar water vapour content and columnar ozone content. Starting from measured irradiance, aerosol optical depths with an accuracy of 2% and 4% can be achieved. The aerosol size distribution is obtained by applying inversion techniques to aerosol optical depth.

Infrared interferometer

An infrared interferometer is used to measure sky radiance in the range 500 ÷ 5000 cm-1, with a resolution of 1 cm-1. Measured radiances will be inverted in order to obtain water vapour and temperature profiles. The interferometer is calibrated by using two blackbodies and it is completely automated. The interferometer aperture is about 45 mrad.

Details of the measurements:

Aerosol backscatter measurements (LIDAR)
	Night time measurements 

355 nm, 532 nm

500 m – 15000 m above lidar station

60 m vertical resolution

10 minutes temporal resolution


	Daytime measurements 

355 nm, 532 nm

500 m – 6000 m above lidar station

60 m vertical resolution

10 minutes temporal resolution




Aerosol extinction measurements (LIDAR)

Night time measurements (387 nm)

500 m –5000 m above lidar station

150 m vertical resolution

10 minutes temporal resolution

Water vapour measurements (RAMAN LIDAR)

Night time measurements 

500 m – 10000 m above lidar station

75 m vertical resolution (altitude range 500 – 6000 m)

150 m vertical resolution (altitude range 6000 – 10000 m)

10 minutes temporal resolution

Base and top cloud height and optical depth (LIDAR)
	Night time measurements (UV-VIS)

500 m – 15000 m above lidar station

75 m vertical resolution

10 minutes temporal resolution
	Daytime measurements (UV)

500 m – 6000 m above lidar station

75 m vertical resolution

10 minutes temporal resolution




Solar Irradiance (SPECTROMETER)

Spectral Range: 350-1050 nm

Resolution: about 0.5 nm

Aerosol optical depth (SPECTROMETER)

Spectral Range: 350-1050 nm

Resolution: about 0.5 nm

Sky radiance measurements (INTERFEROMETER)

Spectral range: 500 – 5000 cm-1

Resolution: 1 cm-1

Temperature, relative humidity and pressure (RADIOSONDES)

Daytime and night time measurements 

0 m –40000 m above station

During the Commissioning phase we foresee 2 measurements per week for lidar, spectrometer and radiosondes and 1 measurement per week for the interferometer.

During the exploitation phase we foresee two lidar measurements per month.

More extensive lidar measurement campaigns will be also possible during the exploitation phase.

No. of People involved: PI + 6

3.19 Project 9100 – Congedutti

3.19.1 PROJECT SUMMARY

The aim of project is utilizing temperature, water vapor and aerosols profiles measured in Rome, by a Rayleigh/Mie/Raman Lidar, in order to validate the corresponding 2-level product obtained by instruments aboard ENVISAT, in particular MIPAS, GOMOS and SCIAMACHY.

The lidar measurement sessions will be synchronized with ENVISAT overpasses as much is possible, depending on meteorological situations and operative conditions of the instrument: nighttime condition and absence of low clouds.

Lidar temperature profiles above 30 km up to mesosphere, aerosol profiles in the whole stratosphere and, finally, H2O up to the upper troposphere, will be available in the period of ENVISAT validation campaign.  The water vapor profiles will be calibrated by radiosoundings performed by the National Meteorological Service 25 km far from the lidar post.

3.19.2   DATA ACQUISITION 

	Geophysical parameter 


	Instrument type
	Location name
	Latitude
	Longitude

	Temperature profile
	Rayleigh/Mie/Raman lidar
	Rome
	41.84
	12.65

	H2O profile (mixing ratio)
	Rayleigh/Mie/Raman lidar
	Rome
	41.84
	12.65

	Aerosol backscatter ratio profile
	Rayleigh/Mie/Raman lidar
	Rome
	41.84
	12.65

	Aerosol/molecules extinction 
	Rayleigh/Mie/Raman lidar
	Rome
	41.84
	12.65

	Thin clouds top and extinction 
	Rayleigh/Mie/Raman lidar
	Rome
	41.84
	12.65


3.19.3 DATA ANALYSIS

The analysis will consist in the comparison between the LIDAR and ENVISAT measurement of temperature, water vapor and aerosol profiles, taking into account the different measurement condition, i.e. spatial and temporal distance. The LIDAR measurements will be performed in the selected days from sunset to dawn (when possible), in order to provide maximum flexibility in the LIDAR data integration requested to achieve the best correlation between the data sets, depending on the ENVISAT instrument species and on the atmospheric conditions. As the ENVISAT measurements are taken by integrating the spectral signal over large atmospheric volumes, while LIDAR measurements can be defined as ‘point measurements’, considering wind conditions at all altitudes will be necessary to account for changes in atmospheric components content due to advection.  

	Product
	Parameter analyzed
	Dataset
	Geographical coverage

	MIP_NL_2P
	T, H2O
	Child products
	Overpass data

	GOM_NL_2P
	H2O, T, aerosol
	Child products
	Overpass data

	SCI_NL_2P
	H2O, cloud top, aerosol absorption indicator
	Child products
	Overpass data


3.19.4 RESOURCES AND SCHEDULE

The instrument involved in this project is a Raman/Rayleigh/Mie lidar, operating at Tor Vergata in the Rome neighbourhood. The system uses exciting wavelengths corresponding to the second harmonic (532nm) and the third harmonic (355nm) of a Nd:YAG laser, to obtain respectively aerosol/temperature and H2O profiles. Three collector of different area are utilized in order to investigate different range of atmosphere. At the moment improvements are in progress to increase the collecting area and to extend the maximum range of observations.

Different software codes will be developed in order to carry out the validation activity (treatment, analysis and comparison of Lidar-ENVISAT data). 

Seven persons, 3 scientists, 2 technical and 2 PhD-students, are involved in the project. 
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