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Research Report on Radiosonde Temperature Bias
Correction
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Abstract: Sounding data play an important role in numerical prediction, data assimilation, weather analysis, climate change,
satellite data calibration and other research. The magnitude of sounding temperature bias is continuously affected by natural
factors such as solar radiation and historical human factors such as changes in observation system, which make the bias correction
work very complex. It has brought great trouble and uncertainty to the above research fields. Based on the investigation of the
development status of the main technologies and related products of the sounding temperature bias correction in demostic and
overseas, this paper focuses on the comparison and analysis of the technical methods of different foreign scientific research
institutions, discusses the development status of the sounding temperature bias correction in China, puts forward relevant

suggestions for future research plans.
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Fig. 1 In 2015—2016, the sounding temperature O-B of
different standard isobaric surface heights (hPa) calculated
by ECMWEF, for the main types of sounding instruments
distributed in the Northern Hemisphere 20°—50°N.The dotted
line represents the average value and the solid line represents
the variance. The color mark in the figure represents different
instrument types, and the number represents the number of
statistical sounding reports (unit: 100)"”
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Fig. 2 During 1958-2009, four different types of
radiosonde instruments used in Camborn (Cornwall, UK)
changed with time, and their monthly average temperature
anomalies at 200 hPa (a) and 700 hPa (b), where the
black line represents the original data, while the green line
represents the data revised by Hadley centre (HadAT).
(c) the sounding instruments used in this period, from
left to right: Phillips mark IIB (1950-1970); Phillips MK3
(1970s-1990s); Vaisala RS-80 (1990s to 2005-2006);
Vaisala RS-92 (2005-2006). In addition, the cross in the
figure represents the change of radiation error correction
method, the asterisk represents the change of data
truncation digit, the diamond represents the change of air
pressure sensor, the triangle represents the change of
wind measuring instrument, and the box represents the
change of relative humidity sensor""!
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Table 1 Correction scheme of radiosonde temperature

deviation applied in major international meteorological data
products (respectively for historical and real-time data)
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Fig. 3 The spatial distribution of the difference of global
sounding temperature (12 UTC—-00 UTC) at the altitude
of 50 hpa from January 1, 1989 to December 31, 1990:
(a) before the correction, (b) after the application of
RAOBCORE correction, (3) after the application of RASE
(RAOBCORE superimposed solar radiation error) /"
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Fig. 4 The flow chart of China’s radiosonde daily temperature bias correction independently developed by the National
Meteorological Information Center (NMIC)
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Fig. 6 The spatial distribution of the global radiosonde
temperature correction effect from 00 UTC on January 1,
1996 to 00 UTC on December 31, 1996 of 100—200 hPa
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radiosonde temperature is corrected by RAOBCORE, and
the Chinese radiosonde temperature is independently
corrected by NMIC
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