
Retrieval of the species of interest was 
done by GFIT (ver.2012) soft ware. Re-
trieving quantities are total number 
of molecules in atmospheric column. 
For inversion Gfit uses the algorithm of 
profile scaling. Vertical profiles of the 
temperature and the water vapour for 
the region of the site are taken from 
NCEP/NCAR reanalysis. Vertical pro-
files for the other gases are taken from 
standard GFIT atmospheric model.
As a database of spectral line pa-

rameters GFIT ‘kludged’ linelist was 
used, which is based on Hitran 2008 
(Rothman et al. 2010) with some ad-
ditions and empirical tuning (Wunch 
et al. 2012). Minor corrections of line 
intensities were applied to eliminate 
systematic shift s of the retrieved val-
ues. Time series of retrieved columnar 
mean values of dD and dO are shown 
at Fig. 5.
To check the sensitivity of the retrieval 
to the a-priori assumptions another 

retrieval run with straight dD and dO 
a-priori profiles equal to zero  was per-
formed. Fig 6. shows a scatter plots 
between  values using two diff erent 
a-priories. This reveals that the retriev-
al is mostly insensitive to a-priori.

The spectrometer was realigned 
in summer 2012 with the help 
of TCCON community. The site 
is automated to provide re-
mote control of the instrument. 
Measurements are performed  
during the days under clear sky 
conditions. 
Interferograms are recorded in 
DC-mode. Raw interferograms 
are then processed by a special 

Intercomparison with standard GOSAT L2 
products for dry-air mole fractions of CH4 
and CO2 from observation spots around 
Ural Atmopheric Fourier Station (Fig. 2) was 
performed using measurements of 2010-
2011 years before re-alignment of the spec-
trometer and measurements of July 2012.
Time series of GOSAT and Kourovka data 
are represented at Fig. 3. GOSAT retrievals 
show sistematically higher values of about 
5 ppm for CO2 and 0.04 ppm for CH4. Month-
ly mean data shows significant correlation 
of 0.99 for XCO2 and 0.88 for XCH4, but the 
slope in both cases is aproximately 1.58. 
However the amount of data-points is 
very limited and further investigation is 
needed. Collocated measurements are 
required.

Precipitation  sampling was organized at the 
site since middle of October 2012. 
Liquid sample WS-CRDS analyzer PICARRO 
L2130-i installed at the Climate and Envi-
ronmental Physics Laboratory in Yekaterin-
burg  is used for isotopic analysis of collect-
ed samples.
Preliminaty results of dD and dO measure-
ments are represended at Fig. 4.
Intercomparison of measured and ECHAM5-
wiso model data (ECHAM5-wiso) is in prog-
ress.
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The Kourovka observation site (Ural Atmo-
spheric Fourier Station, 57.038N, 59.545E, 
270 m elevation) is located in forest with 
background atmospheric condition. Ural 
Atmospheric Fourier Station  (UAFS) is 
equipped with Fourier interferometer Bruker 
Optics IFS-125M (maximum spectral range 
420-25000 cm-1, maximum resolution 0.0035 
cm-1) conjugated with solar tracker A547N. 
UAFS aims to remote sounding of GHGs in the 

Institute of
Natural Sciences

Concentrations ratio of diff erent isoto-
pologues is expressed in terms of del-
ta-values:

where (nx/na)sample is measured ratio 

of less abundant isotopologue to the 
most abundant, and (nx/na)standard is a 
standard ratio.Vienna Standard Mean 
Ocean Water (VSMOW) standard was 
used for 18O/16O = 2005.2*10-6 and for 
D/H = 155.76*10-6 ratios. 

          A = ( − 1) ∗ 1000‰           δx ( /nx na)sample

( /nx na)standard
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Fig. 3. Blue points: GOSAT CH4 L2 Product, Red points: GOSAT CO2 L2 Product.
Black Circles: Retrieval using Kourovka measurements (CO2 values are 
shift ed by +5 ppm, CH4 values by +0.04 ppm)

Fig. 4. Isotopic content of precipitation collected 
at the UAFS since 21 Oct 2012 until 07 May 2013

Fig. 7. In-situ isotopic measurements af dD and dO in surface air.
Points: hourly mean values; Lines: 24-points running means.

Fig. 2. GOSAT observation spots around the site, 
which were used for intercomparison

Fig. 1. Dry-air mole fractions of carbon greenhouse gases 
(monthly means) retrieved from Kourovka measure-
ments recordered since summer 2012 until May 2013.

soft ware, which performs phase 
correction and low-pass filtering 
of the signal (Keppel-Aleks, G. et 
al, 2007). This approach improves 
the retrieval from measurements 
recorded under conditions with 
significant amounts of cloud cov-
er or  aerosol. 
Measurements are performed 
in Near Infra-Read region (4000-
11000 cm-1) with 0.02 cm-1 res-
olution that makes possible an 
retrieval of mean concentrations 
of multiple species in vertical at-
mospheric column.
About 1500 spectra has been re-
corded since summer 2012 at the 
Ural Atmospheric Fourier Station.
Retrieval of Carbon Gases dry-air 
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mole fractions derived by stan-
dard TCCON soft ware (GFIT) us-
ing standard set of spectral win-
dows is shown at Fig. 1. 

The authors would like to thank Prof. Ryoichi Imasu for providing GOSAT 
data and Olga Stukova for providing precipitation isotopic data.

The instrument was installed in March 
2012 at the same pavilion with Bruker 
IFS. Air temperature around 18°C is 
maintained in the room. O’Brien op-
tical quality stainless steel  tubing of 
3/8-inch diameter is used for sampling 
line in order to minimize water vapour 
absorption (Tremoy et al., 2012). Air in-
put is installed at 7.8m height above 
ground and protected against precip-
itation by a hard cover and against in-
sect by a net.
A response of the instrument is sensi-
tive to humidity. Calibration functions 
were determined by measurements of 
reference water samples at diff erent 
humidity levels (from 1000 to 20000 
ppm) and applied to measurements.
Time series of the site temperature and 
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atmosphere and validation of satellite 
data. Number of atmospheric spectra 
in the NIR range (4000-11000 cm-1) had 
been recorded since summer of 2010 
to summer 2013.
Altogether with solar irradiance spec-
tra the following parameters are mea-
sured at surface continuously: atmo-
spheric pressure, air temperature, 
relative humidity, speed and direction 
of wind, concentration of water vapor, 
water isotopes ratio using Gill Instru-
ments MetPak-II meteorological sta-
tion and Picarro L2130-i water vapor 
isotopic laser analyzer.  Recent simu-
lations of ECHAM5-wiso demonstrated 
that that UAFS as a reference site for 
climate change study is indicative for 
whole Western Siberia (Butzin et al., 
2013, Gribanov et al., 2013)

PICARRO WS-CRDS in-situ measurements

in-situ measurements of dD, dO and H2O 
are represented at Fig. 7.


