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113 Radiosondes in the Arctic
Annual Availability 1919 – 1979 [2019]

#113
1
9
1
9
 -

 2
0
1
9

Pre 1979

, 07/05/2020
There are currently about 150 stations, but 113 have more or less at least 10 years of data.
Ascii graphics does not show data gaps.

, 07/05/2020
Early radiosonde stations have quite a lot of data, but there are some problems.



#3

Long-term Radiosondes - 
Characteristics

● Since 1940s (some are earlier)
● Operational changes in sonde type, instrumentation, technology
● Problems: discontinuities, data gaps, sensitivity biases
● Needs: 

– Merging, QC, Adjustments
● Goal: 

– Long-term homogenized radiosonde timeseries
– As a Copernicus Climate Change Service (C3S 311c Lot2)

● Why the Arctic?
– Measuring humidity is challenged at low temperatures or at low humidity
– Interested in Water Vapour Transport



#4Methodology – Adjustments
● Use Reanalysis (online/offline) for departure 

analysis and adjustment procedure
– Apply Standard Normal Homogeneity Test (SNHT) on 

departures
– Adjust departures according to detect breakpoints 

going back in time 



#5Adjusting rel. Humidity

Adjusted
Time 
series

Raw
Time 
series

, 07/05/2020
Modern timeseries is assumed to be the best there is, adjustments are calculated going back in time

, 07/05/2020
Biases from different instruments,
Maybe different sensitivity. Sometimes this can be found in metadata, but mostly not.

, 07/05/2020
Missing standard pressure levels, as before 1984 925 hPa was not a standard pressure level. 

, 07/05/2020
Maybe frozen sensor, far too high rel. humidity

, 07/05/2020
Adjusted time series looks much more like the recent period, but it can not undo all problems. 



#6Trends – RH – RAW - ADJ

Raw Adjusted

020046

, 07/05/2020
Unadjusted trends are sometimes really positive / negative. As for relative humidity a weak trend of up to 2 % is realistic and in line with temperature trends and increases.

, 07/05/2020
The adjustment routine manages to solve most trend related issues, however for example station 020046 reports now much stronger trends, than before?



#7

Trends – Improvements/Trend 
Worsens

Adjusted
Time 
series

Raw
Time 
series

, 07/05/2020
Huge data gap, of 10 years.
Trend is different between earlier and latr parts. Transporting adjustments across such a data gap is complicated. At the moment the adjustments are carried across this gap, without knowing that there is this gap. Differences in the unadjusted series are visible before and after the gap. An adjustment would be required. That’s one reason why the adjustmented trends are more extreme now.

, 07/05/2020
Situations with lots of missing data can be challenging for adjustment procedures. At the moment mean adjustments are applied, as quantile adjustments (more suited for humidity) are affected by data availability.



#8Conclusions – Outlook

● Long-term radiosonde timeseries can be homogenized and yield more 
consistent trends

● Data gaps pose a challenge (can result in spurious trends)
● Relative humidity needs more attention as for example temperature or 

wind
● Estimates of long-term tropospheric water vapor (e.g. TPW) 

require homogenized timeseries with consistent data availability, 
especially the level information (missing 925hPa before 1984)

Consolidated timeseries will be in the CDS, including adjustments and 
departure timeseries for further investigation and calculation of 
derived products.
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Thanks
:) 

@ M. Blaschek

L. Haimberger & F. Ambrogi 

CDS Data Store – Comprehensive upper-air observation network from 1905 to present

Stay tuned 
for updates

mailto:michael.blaschek@univie.ac.at?subject=EGU2020
https://sis-dev.climate.copernicus.eu/cdsapp#!/dataset/insitu-comprehensive-upper-air-observation-network?tab=overview
https://sis-dev.climate.copernicus.eu/cdsapp#!/dataset/insitu-comprehensive-upper-air-observation-network?tab=overview
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