ESA DUE GlobVapour SSM/I+MERIS Data Set Description
TCWV (prw) version 1.0
Doi: 10.5676/DFE/WV_COMB/FP (parent file)

1. Intent of This Document and POC

1a) This document is intended for users who wish togare satellite derived observations with
climate model output in the context of the CMIP® historical experiments. Users are not
expected to be experts in satellite derived Eayftesn observational data. This document
summarizes essential information needed for comgathis dataset to climate model output.
References are provided at the end of this docutneadditional information.

Dataset File Name (as it appears on the ESGF):

prw_SSMI-MERIS_13_v1-00_200301-200812.nc (variakpew, prwNobs, prwStderr)
prwFlag_SSMI-MERIS_13_v1-00_200301-200812.nc (aypas)
prwErr_SSMI-MERIS_13_v1-00_200301-200812.nc (eatal error)

prwStddev_SSMI-MERIS 13 _v1-00 _200301-200812.nc n@&ad deviation)

The standard_error and Number_of observationigded in the first file.

1b) Technical point of contact for this dataset:
Marc Schroder
Satellite-Based Climate Monitoring, Deutscher \&iettenst
Offenbach, Germany
Email: marc.schroeder@dwd.de

2. Data Field Description

CF variable name, units: Atmosphere_water_vapor_content in K§ m

Spatial resolution: 0.5°x0.5°

Temporal resolution and extent; monthly averages using data from early morning tsrpi
(approximately at 10 am local time) from 01/2003 #2008

Coverage: global

3. Data Origin

The combined SSM/I+MERIS total column water vap@UEZWV) data record was derived on a
global grid over all-sky ocean and cloud free landh a spatial resolution of 0.5° over ice-free
ocean (SSM/I) and 0.05° over land and coastal o@eé&RIS) (Lindstrot et al., 2014). An area
flag is provided which allows separating betweamd|aocean, and sea ice, among others. The



area flag also indirectly indicates which of theotuastruments has been used. In order to ease
utilisation the SSM/I+MERIS product is distributed a 0.5°x0.5° grid, with the MERIS product
being averaged to match the lower spatial resalufitve product is available as monthly mean
and an example of a monthly mean is given in FigurBy sending a request via email to the
point of contact, the product can be provided dsiy composite and with 0.05°x0.05° spatial
resolution by oversampling the SSM/I product oveean. Also on request, the product can be
provided with a cloud mask applied to the SSM/bdaee also prwFlag_ SSMI-MERIS_L3_v1-
00_200301-200812.nc). The water vapour of the gbimar® is vertically integrated in a column
from surface to 200 hPa, and given in units of RgBoth, the SSM/I and MERIS data streams
are processed independently and combined afterwgrdsot changing the individual TCWV
values and their uncertainties. The final produdises SSM/I data onboard two satellites from
the Defense Meteorological Satellite Program (DM$®R@)nely F13 and F14, for the period 2003
to 2008. The SSM/I L2 data set contains descendtatg which is closer to the overpass times of
ENVISAT with MERIS on board (10 am local time). TBEM/I retrieval is based on an adapted
1D-Var retrieval (Deblonde, 2001, provided by NWRFS which uses water vapour climatology
and temperature profiles from ERA-Interim as baokgd. The MERIS TCWV retrieval is
applied to swath-based, normalized radiances in I8ERnds 13, 14 and 15 at 865 nm, 885 nm
and 900 nm, respectively, in daylight conditiondlevthe cloud screening procedure utilises the
full set of MERIS radiances between 400 and 90(landstrot et al., 2012).
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Figure 1: Exemplary monthly mean of the combineM88SMERIS: TCWV (top panel),
associated uncertainty (“retrieval error”, middenpl) and number of observations (lower panel)
for January (left) and June 2003 (right, taken fiandstrot et al., 2014).

4. Validation and Uncertainty Estimate
The combined SSM/I+MERIS data set contains the@¥athg uncertainty estimates:
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» err (retrieval error): Arithmetical average of tinecertainty estimates of the daily values,
» stddev (standard deviation): Standard deviatioinefdaily values,

» stderr (standard error): standard deviation nosedliwith the square root of the number
of valid contributions,

and describe the random part of uncertainty. Theedainty of the daily composite is the
arithmetic average of the retrieval error of allid?@anstantaneous contributions. It is an upper
boundary to the random component of the uncertaihtige daily composite.

The combined SSM/I+MERIS product has been comptye@UAN radiosonde, Aeronet sun
photometer, German GPS station, ARM microwave radier and ARM radiosonde
observations as well as to the AIRS AST versionnl the CM SAF ATOVS data record
(Lindstrot et al., 2012; Schneider et al., 2012dstrot et al., 2014). The average difference (or
bias) is<1 kgm? (0.7 kgn? against GUAN radiosondes) and the root mean sqiiffierence
varies between 1.3 kgm(ARM microwave radiometer) and 4.4 kgnGUAN radiosondes).
These values are averages based on full time seaathly means of global differences.

5. Considerationsfor Model-Observation Comparisons
The following points are relevant when this reciesrdompared to model output:

» Diurnal cycle sampling biases may affect the comspardue to ENVISAT and SSM/I
morning orbit configuration (i.e., the observatica® taken at constant local time of
day).

* MERIS and SSM/I carry out observations in the \Veitear infrared and in the
microwave spectral range. This causes fundamentfdrehces in the capability of
observing water vapour: a) MERIS observations daed are valid under clear sky
conditions. When monthly averages are used witbtmutd filtering in model output the
clear sky bias might impact the comparison, b) SSvd MERIS observations are not
available in presence of strong precipitation.

» Observations over mountains, ice and coastal atkasjs, within 50 km off the coast,
have limited quality, mainly evident in enhancednstard deviations. The uncertainty in
mountainous and ice-covered areas is mainly detexiridy cloud detection.

Keeping this in mind and when using monthly medmesdtandard error might be considered as
uncertainty estimate for model-observation compass

6. Instrument Overview

The combined SSM/I+MERIS data set utilises SSMthdamboard two polar-orbiting satellites

from the Defense Meteorological Satellite Progr&WEP), namely F13 and F14, for the period
2003 to 2008. The SSM/I L2 data set contains debigrdata which is closer to the overpass
times of ENVISAT with MERIS on board (10 am locahe). It is based on homogenised L1
data for four frequencies and for horizontal andigal polarization (Anderson et al., 2010; a
precurcor of the SSM/I FCDR from CM SAF, Fennigl3) The MERIS instrument is onboard

the polar-orbiting satellite ENVISAT. The MERIS dastems from ESA's 3rd reprocessing of



the MERIS L1 archive (Bourg et al., 2011). The TCWAfrieval is applied to swath-based,
normalized radiances in MERIS bands 13, 14 and t186& nm, 885 nm and 900 nm,
respectively, while the cloud screening procedutiéses the full set of MERIS radiances
between 400 and 900 nm.
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This data record is referenced under DOI: 10.56F&WV_COMB/FP
(http://dx.doi.org/10.5676/DFE/WV_COMB/FP Access to the data record is given via the
project homepagdattp://www.globvapour.info
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8. Dataset and Document Revision History
Rev 0 — 21 05 2014 - This is a new document/dataset

Rev 1 —24 10 2014 — Updates received from R. SasntdKMO) implemented.
Rev 2 — 06 11 2014 — Updates received from D. Wa(i3PL) implemented.



