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THE SPECTROMETER INTERFEROM-
ETER-1 (SI-1) ON SOVIET SATELLITES. The 
development, manufacturing, and environment tests 
of the Spectrometer Interferometer-1 (SI-1) instru-
ments were conducted by several institutes of the 
Academy of Sciences of GDR in Berlin–Adlershof. 
Figures ES1–ES4 show several photographs of the in-
strument and its components. The SI-1 scientific data 
reception and the data preprocessing were conducted 
both in USSR and in GDR (Kempe 1980). The Hydro-
meteorological Service of the Union of Soviet Socialist 
Republics (USSR) (HYDROMET) was responsible 
for the integration of SI-1 in the Meteor satellite; the 
launch; the ground operations, including telemetry 

command and control; the commissioning phase; 
and the SI-1 mission operations. The Meteorological 
Service of GDR and the Hydrometeorological Service 
of the USSR were both responsible for the higher-
level data processing and data evaluation. The SI-1 
instruments on the three Meteor satellites acquired 
more than 4,000 spectra worldwide. The absolute 
spectra from SI-1 were archived and analyzed for 

▶ Fig. ES1. The optic module of the SI-1 on its transport 
device. Three German infrared instruments of the SI-1 
type were flown on the Soviet weather satellites Me-
teor-25, Meteor-28, and Meteor-29 in the years 1976–79 
as an activity of the “Intercosmos Cooperation.” The 
SI-1 instruments measured the upwelling thermal ra-
diation of Earth and its atmosphere in the wavelength 
region from 6 to 25 µm with a spectral resolution of 
5 cm–1 in a field of view of ~2° × 2°.
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meteorological tasks by the Meteorological Service 
of GDR.

AN OVERVIEW OF SATELLITE MISSIONS 
OF INTEREST TO GLOBAL ATMOSPHERIC 
REANALYSES. From geostationary satellites, the 
most complete picture of data of interest to reanalyses 
is given by Knapp (2008). From polar-orbiting satel-
lites, Fig. ES5 highlights the records assimilated in 
European Centre for Medium-Range Weather Fore-
casts (ECMWF) interim reanalysis (ERA-Interim; 
Dee et al. 2011). Note the picture is mostly similar 

for the other recent major reanalyses, such as the 
Modern-Era Retrospective Analysis for Research and 
Applications (MERRA; Rienecker et al. 2011) and the 
Climate Forecast System Reanalysis (CFSR; Saha et al. 
2010). A high-level summary of the data records in all 
these reanalyses is available online (http://reanalyses 
.org/observations/satellite-1). The Japanese 55-yr Re-
analysis (JRA-55; Kobayashi et al. 2015), which goes 
back further in time (1958 instead of 1979), assimilated 
also radiances from the infrared vertical temperature 
profile radiometer (VTPR) on NOAA-2 to NOAA-5. 
This timeline suggests that in several cases it took 
decades after a first trial before the technology and 
the data exploitation were mature enough for a novel 
mission concept to warrant a series of satellites for the 
purpose of operational monitoring. This statement 
applies to the following: 1) microwave sounders, which 
combine now several frequency ranges; 2) infrared hy-
perspectral sounders, which eventually combined and 
supplanted low-resolution and pressure-modulated 
infrared sounders; and 3) ocean scatterometers and 
radar altimeters, which were demonstrated as early as 
1978 and may be combined in the future [a demon-
stration is planned with the proposed Surface Waves 
Investigation and Monitoring (SWIM) instrument on 
the China–France Oceanography Satellite (CFOSAT); 
https://cfosat.cnes.fr/en/CFOSAT/index.htm]. Note the 
timeline shown in Fig. ES5 stops in December 2009 but 
indicates in various cases the instruments launched 
after that date, carrying forward the legacy.

Fig. ES2. The engineering model (EM) of the Michelson 
Interferometer unit of the SI-1 instrument with the Mi-
chelson mirror drive on the left (dark), the bolometer 
detector mounting in front of this drive, the optical en-
trance filter on the right, and the beam splitter housing 
in the center of this unit. This unit was mounted inside 
of the nitrogen gas pressurized cylindrical central part 
of the optic module, shown in Fig. ES1.

Fig. ES3. A snapshot taken during the assembly of the 
SI-1 instrument: the open SI-1 optic module with the 
Michelson Interferometer inside.

▶ Fig. ES5. Timeline of essential meteorological polar-
orbiting satellite data records relevant to global at-
mospheric reanalyses. Color entries indicate records 
assimilated by ERA-Interim, and gray blocks indicate 
potential candidates for use in future reanalyses. See 
legend for details.

Fig. ES4. One of the two SI-1 digital tape recorders 
with a memory capacity of 6 Mbit. This memory capac-
ity allowed us to register approximately 100 digitized 
interferograms. This capacity was enough to conduct a 
SI-1 data acquisition cycle in the “memory mode” dur-
ing nearly one orbit, that is, duration of about 95 min.
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