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Introduction
With the development of the first radiosondes (the beginning
of the 1930s) the sounding of the atmosphere got a decisive
boost. Meteorological parameters as pressure, temperature,
humidity and wind could now be measured in situ and ana-
lyzed immediately. In Lindenberg aerological measurements
were carried out by kites and thetered balloons in the period
1905-1942. Since 1947 (resumption of radiosonde ascents)
six types of radiosondes have been used:
1947 -1957: LANG-Sonde (Germany)
1957 -1971: FREIBERG-Sonde (Germany)
1971 -1986: RKS-Sonde (Russia)
1986 - 1992: MARZ-Sonde (Russia)
1992 -2004: RS80-Sonde (Finland)
01.07.2004: RS92-Sonde (Finland)
Usage of different types of sondes resulted in modifications
of measurement sensors, methods, and evaluation proce-
dures. The measurement sensors were improved over the
years related with respect to their precision, their protection
against radiation, and their inertial behavior. The Lindenberg
aerological station is one of the 161 stations in the GCOS
UPPER AIR Network of the WMO (GUAN).

References:

Humidity in the free Atmosphere
Humidity, in form of water vapor or clouds, influences all
atmospheric radiative processes within the spectral range of
solar and terrestrial radiation. Furthermore, water operates in
the atmosphere by its chemical properties and its ability to
wash out aerosols. Therefore, determination of atmospheric
humidity within gaseous, liquid and solid state has got a sig-
nificant interest in aerology, similar to measurement of tem-
perature, wind, and pressure.
For measurement of humidity within the history of aerology,
primarily four different sensor types have been used
- hairhygrometer kites and sondes LANG and FREIBERG
- goldbeaterskin Russian sondes RKS and MARZ
- carbonhygristor sondes GRAW and VIZ, not in Lindenberg
- polymersensor sondes RS80, RS90, RS92 from Finland

The Lindenberg FN-Method
Examinations by SODEN and LANZANTE [4] show that
there are huge large systematical differences between the
specific sensor types (comparison of satellite data and data of
radiosondes in upper troposphere). For this reason and due to
the noticed „break“ in the Lindenberg data set within mea-
surements of humidity on change of measuring instruments,
Lindenberg Observatory has tried to improve humidity mea-
surements with operational radiosondes since 1995. Since
1999 precision humidity radiosondes have been launched
once per week using the Lindenberg reference sonde (FN-
method, modified RS90 radiosondes). Precision humidity ra-
diosondes using the FN-method reach an accuracy in measu-
rement of relative humidity of 1 % within the atmosphere [3].

An adjustment method for measurement of humidity with RS80-A-humi-
cap sondes has been developed as a result of a comparison of RS80
routine sondes and the reference humidity radiosondes (FN-Sondes).

The original and the corrected humidity values at different
atmospheric levels:
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Homogenization
By analysing the gradient of relative humidity within similar measu-
ring sensors and by determining the regression line, past measure-
ments have been amended. It was possible to homogenize the
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Measurement of Air Temperature
The air temperature is one of the most important indicators to describe
the structure of the atmosphere. Today the temperature profile deter-
mined by radiosondes is still the backbone of the numerical weather
forecast. Furthermore, long series of temperature measurements in the
atmosphere are used to derive tendencies for the climatic development.

Correction of RS80-A-Humidity
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time series of water vapor
dispersion as the most
important green-house gas
in the atmosphere over
Lindenberg. A first draft
of the time series of rela-
tive humidity for more
than 50 years has been
created.
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Since 2000 all adjustments for RS80-humicap sensors for the evalu-
ation of humidity have been made in real-time.

4. deletion of measured data for
relative humidity in case of icing
of humidity sensor.

The adjustment method for RS80
humidity uses the following steps
(see [1],[2]):
1. ground check adjustment for
100 % relative humidity
2. lag correction (dependent on
humidity gradient and tempera-
ture)
3. temperature dependent adjust-
ment for temperature <-15°C

Results

Heigth-time cross-section of temperature over Lindenberg:

Criterion of incorrect rel. humidity
measuring values for 100 hPa, 52°N
(Lindenberg), and 4.5 ppmv

Range of climatological
justified RH-values (gray)

Differences of polymer-sondes
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Temperature: RS92 gives higher
daytime temperatures compared to
RS80. The day-night comparisons
show bigger differences above
20 km for the RS92.
The RS92 temperature-correction
above 30 hPa is still under evalua-
tion of the Lindenberg Observatory.

Humidity: The standard-
deviation of differences
between RS92 and FN-
Sonde is halved compared
to differences RS80/FN.
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The FN-method: FM(100 %): frequency (F) information in 100 %RH
ventilated groundcheck box (700 s)
FH(U%): frequency (F) - information inheated state (60 s)
FM(U%): frequency (F) – inf. in measuring state (160 s)
U%RH of ambient air
e: water vapor partial pressure
ew: saturation water vapor partial pressure

Idea: use of standardized frequencies F

during radiosonde-flight „in situ calibration“
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∆F: sensor specific individual difference, about 200 Hz; from100 %RHventilated box


