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Synergetic Daily Aerosol Optical Depth and Type

version explanation
General

SYNAER methodology was developed and initially demonstrated/case-study validated with few ERS-2 data (ATSR-2 + GOME). The major effort was spent on ENVISAT data (AATSR + SCIAMACHY) and an initial adaption to METOP (AVHRR and GOME-2) has been implemented recently.
Version summary descriptions

1) ERS-2 version

a) SYNAER/ERS (2002)
This version was used to conduct initial case study validation against few AERONET data and produce a first 14-month dataset over Europe and Africa (only 3 days per month due to scan pattern) of 1997 – 1999. The methodology is described in Holzer-Popp et al., 2002 (JGR). SYNAER/ERS data are only available as monthly images/ascii data files and in an internal ascii data format.
2) ENVISAT versions

a) SYNAER/ENV v0.9 (2005)

This method was transfered from ERS-2 to ENVISAT without any adaptions. However, hdf format files for each orbit were introduced. Also an intrinsic pixel-wise ambiguity flag and error estimation were added. Few first ENVISAT data of Jun-Oct 2005 were processed for technical demonstration with this version.
b) SYNAER/ENV v1.0 (2006)

This method was transferred from version 0.9 with only sensor specific adaptions but no alterations of the methodology. Additionally, gif quicklooks were added for daily datasets. This version has been used for initial validation as documented at the PROMOTE SYNAER web page and for near-real time processing since PROMOTE-2 start. Version 1.0 data are available from Mar 2003 until May 2008 with extended East-West coverage (all orbits with equator crossing times between 7:00 and 13:00 UTC) and are added continuously. In this version first conversion of AOD/type information to near surface particle mass concentrations (PM10, PM2.5, PM0.5) was added assuming a homogeneous 2km boundary layer.
c) SYNAER/ENV v1.8 (2007)
This method was used to test improved dark field methodology using an NDVI-dependant correlation from mid-infrared to visible wavelengths. This upgrade was evaluated by NILU with selected AERONET and EMEP data during phase 1 of PROMTOE-2. Additionally, further auxiliary information was added to the hdf files for quality control (retrieved land and water surface albedo, surface type selected in the retrieval, residual error of spectral least square fit). Also monthly quicklook images were introduced with this version. This version was applied to selected test datasets of 2003 and 2005 and a limited demonstration was conducted for global processing (3 months).
Additionally, a vertical profile correction based on the EURAD chemistry transport model was added for the PM values and PM values were converted to dry aerosol mass.
d) SYNAER/ENV v2.0 (2008)
This method was further improved (offset to dark field correlation function, improvement of the cloud masking, upgrade of aerosol model) and evaluated against AERONET data of 2005 and 2003; further evaluation is currently conducted by NILU in PROMOTE-2 phase 2. All changes and first validation are documented in Holzer-Popp et al., 2008 (ACPD).
e) SYNAER/ENV post-processing versions v1.81 and v2.01 (2008)
It was agreed with the core use NILU to keep current versions unaltered for consistent evaluation. Therefore, a post-processing from these version is applied at DLR and NILU for the PM values to do following adjustments:
- conversion of PM0.5 to PM1.0 (simple factors depending on aerosol type)

- bug correction of selected PM2.5 and PM10 values (simple factors depending on aerosol type)
No separate hdf files are available for versions 1.81 and 2.01.
f) SYNAER/ENV v2.1 (2009)
3 tests of different options for fine tuning type selection were made with a selected dataset.

g) SYNAER/ENV v2.2 (2009)
This currently final version was applied to the complete ENVISAT dataset 2003 – 2009 (and is further ongoing). It consists of the final optimization of the type selection algorithm.

3) METOP versions

a) SYNAER/MET v1.0 (2008)

This method was transferred from SYNAER/ENV v1.0 to METOP with only sensor-specific adjustments and was used to process a first 1-month demonstration dataset (Jul 2007) for initial validation.

As SYNAER/ENV near-real time version currently version 2.2 is used for daily processing. 

