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Outline 

>  Recent data rescue and digitisation efforts and related products in 
the climatology group at the Oeschger Centre / Univ. Bern (formerly 
at ETH Zurich) 

—  CHUAN (Comprehensive Historical Upper Air Network, Stickler et al. 
2010, BAMS) 

—  Statistical reconstructions (Griesser et al. 2010, J. Clim., Brönnimann et 
al. 2009, Met. Z., 2010, subm. to Clim. Dyn.)    

—  data.rescue@home 

>  Example of application 

—  Wind biases of NCEP/NCAR (NNR) and Twentieth Century (20CR) 
reanalyses w.r.t. CHUAN observations in the African and Asian 
monsoon regions (Stickler and Brönnimann 2010, subm. to QJRMS)   



Data Rescue, Digitisation, and related Data Products in the Climatology Group at Univ. Bern 

3 

The Comprehensive Historical Upper Air 
Network (CHUAN) 

>  Global upper air dataset  
>  Going back to the first decades of the 20th century 
>  Ca. 4000 records 
>  > 12.5 mio observations before 1957, 5.3 mio before 1948 
>  Early data mainly pilot balloon, but also radiosonde, aircraft, kite, 

registering balloon etc. 
>  Advantages:  

—  Brings available early upper air data into one simple format 
—  Raw and corrected / quality controlled versions 
—  Monthly means freely available: www.historicalupperair.org 
—  Full dataset will be hosted by NCDC 
—  Primary observational data, probably closest to “reality” 

>  Disadvantage: 
—  No spatially complete field, coverage strongly reduced in the early part  
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The Comprehensive Historical Upper Air 
Network (CHUAN) 

Measurement platforms 
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The Comprehensive Historical Upper Air 
Network (CHUAN) 

Station distribution vs. time 
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The Comprehensive Historical Upper Air 
Network (CHUAN) 

Number of records vs. time 
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The Comprehensive Historical Upper Air 
Network (CHUAN) 

Altitude of ascents reached vs. time 
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The Comprehensive Historical Upper Air 
Network (CHUAN) 

Armistice Day Storm 
10/11 November 1940 

Data can even be 
used for analyses on 
synoptic timescales, 
e.g. of extreme events! 
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Statistical reconstructions 

>  REC1 (Griesser et al. 2010) 
—  Also available on www.historicalupperair.org 
—  Hemispheric and Tropics only PC and multiple linear regression 
—  Using historical upper air and surface data 
—  GPH and T up to 100 hPa level back to 1880  
—  Monthly time resolution 
—  Advantage: spatial and temporal completeness 
—  Potential disadvantage: Stationarity assumption of large-scale 

circulation patterns implied in PC analysis 
>  REC2 (Brönnimann et al. 2010) 

—  As REC1, but: 
—  Back to 1918 only 
—  Local PC and multiple regression 
—  Advantage: only local pattern stationarity assumed 
—  Disadvantage: spatially and temporally incomplete 
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Statistical reconstructions 

REC1: reconstruction skill 
1940-1944 

1900-1904 
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Statistical reconstructions 

REC2 Coverage RE skill 
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data.rescue@home 

>  New data rescue project 
>  http://www.data-rescue-at-home.org/ 
>  At the moment: 3600 photos 

 of upper air data from  
—  Tulagi (Solomon Islands, 

 1909-23, 1936-41) 
—  WW II data from Germany 

 and occupied countries 
>  Possibility to register 

—  Access to digitisation 
 statistics 

—  Planned: digitisation contest 
 with ranking and web 
 community / forum for  
 people interested in  
 historical weather data (cf. 
 Zooniverse) 
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data.rescue@home 

Main challenges: 
1. Good quality of photos 
→ professional digitisation 
equipment will be purchased 
(fixture for source and camera, 
fixed lighting equipment) 
2. Many different source formats 
→ entry masks need to be created 
manually 
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data.rescue@home 

Planned: 
More professional 
digitisation equipment 
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data.rescue@home 
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Wind biases of NNR and 20CR w.r.t. CHUAN 
observations  

Stickler and Brönnimann 2010, subm. to QJRMS 

Overestimation of the mid-
tropospheric monsoon return 
flow and African Easterly Jet  

Overestimation of the strength 
and thickness of the low-level 
monsoon flow in all seasons  

Opposite direction of bias 
vectors relative to observed 
monsoon at low levels, smaller 
magnitude and more confined 
to coastal region 

Seasonally varying under- 
(SON/DJF) or overestimation 
(MAM/JJA) of African Easterly 
Jet 
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Wind biases of NNR and 20CR w.r.t. CHUAN 
observations  

>   Significant, seasonally varying and spatially coherent biases 
>   Interestingly weaker for 20CR than for NNR in the West African monsoon region  
>   Up to > 5 m/s, similar or larger than seasonal cycle  
>   Spatial structure suggests deficiency of reanalyses rather than observation 

-  Probably connected to small number of assimilated upper air data in the pre-IGY period 
(NNR) 

http://nomad3.ncep.noaa.gov/cgi-
bin/pdisp_r1_obs.sh Upper air obs assimilated into NCEP reanalysis 
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Wind biases of NNR and 20CR w.r.t. CHUAN 
observations  

W bias E bias 

NNR 



Data Rescue, Digitisation, and related Data Products in the Climatology Group at Univ. Bern 

22 

Wind biases of NNR and 20CR w.r.t. CHUAN 
observations  

W bias E bias 

20CR 
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Wind biases of NNR and 20CR w.r.t. CHUAN 
observations  

>   Similar, spatially organised biases 
>   For the Asian monsoon region, 20CR shows stronger deviations than NNR  

 where CHUAN data are available, especially at higher levels 
>   Available data seem to have been assimilated in the pre-IGY period 

 (NNR), but for China, Indochina, Malaysia and Indonesia CHUAN lacks 
 data too 

http://nomad3.ncep.noaa.gov/cgi-
bin/pdisp_r1_obs.sh Upper air obs assimilated into NCEP reanalysis 
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Conclusions  

>  Much more data are available, but not yet digitised (e.g. NOAA Central 
Library (already photographed) and other sources on paper) 

>  We will concentrate on early upper air data especially from the Tropics and 
Southern Hemisphere 

>  Digitisation can be accelerated by making use of potential voluntary 
collaborators on the web, but preparative work has to be done manually 

>  Intercomparison of different datasets is useful and reveals the respective 
strengths and weaknesses of the data (see also Brönnimann et al. 2009: 
Variability of large-scale atmospheric circulation indices for the Northern 
Hemisphere during the past 100 years)  



Thank you! 
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The Comprehensive Historical Upper Air 
Network (CHUAN) 

Physics based 
correction of 
radiosonde data 
(Grant et al. 2009, 
J. Clim.) 
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The Comprehensive Historical Upper Air 
Network (CHUAN) 

PDFs of mean 
and SD of the 
difference of all 
wind records 
from statistical 
reconstructions 
calibrated with 
ERA-40 


