
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: KAISER RSX repro 
station with RB 5055 HF 
lighting used for the imaging 
of the sources.  
 

 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                   
 
 

 
 

Figure 2: Map showing the location of early upper-air data to be rescued in the 
framework of ERA-CLIM at the Univ. of Bern (stars and shapes). Numbers denote 
total number of ascents or number of stationyears.  

 
 
 
 
 
 
 
 
   
                                                     
 

 
 

 
 
 
 
 
 
 
 

 
 
 

 

Table 1: Data types, locations, periods, measurement platforms, amount and used 
sources for the historical upper air data being digitised in the framework of ERA-
CLIM.  

 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                   
 
 

 
 
 
 
 

 
Figure 1: Map showing the global distribution of early upper air data 
already available through CHUAN (Stickler et al., 2010). Circles: pilot 
balloons, triangles: radiosondes, crosses: aircraft, diamonds: kites. 
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1. Introduction 
 

The NCEP/NCAR (Kistler et al., 2001) and ERA-40 reanalyses (Uppala et 

al., 2005) are the two most widely used atmospheric datasets nowadays. 

However, both datasets span relatively short periods of 40-60 years, too 

short to analyse climate variability on multidecadal time scales and to 

reliably assess climatic extremes with larger return periods. Additionally, 

the period covered is considered to be already significantly influenced by 

anthropogenic climate change.  
 

The EU FP7 project ERA-CLIM is producing the input data for the first 

complete global atmospheric reanalysis back to 1900 assimilating all 

available upper-air observations. More than 16.4 mio. pre-1957 ascents 

have already been made available in electronic form in previous work 

(Stickler et al., 2010; Fig. 1), including radiosondes, pilot balloons, kites, 

aircraft, and registering balloon observations. Here, additional data 

sources of upper-air data are presented that are being digitised in the 

framework of ERA-CLIM. The resulting new reanalysis is expected to 

significantly improve the quality and consistency of the climate record of 

the 20th century.  

2. New Data Sources and Outlook 
 

A large amount of historical upper-air data has been 
located (Table 1), and downloaded or imaged. The 
observations come from weather reports, (aerological) 
expeditions / field studies, observatories, military 
operations and ship cruises. They cover India, Pakistan, the 
Middle East including Egypt and Sudan, some other African 
countries, early European, US and Chinese data, Cuba and 
Bolivia, and very early observations from Greenland, 
Iceland, East Africa, Antarctica, Indonesia, Samoa, and the 
Atlantic and Pacific Oceans (Fig. 2). Following imaging with 
a professional repro station (Fig. 3) and digitisation by 
typing or optical character recognition, the data will be 
strictly quality-controlled, before being submitted for 
assimilation into the new reanalysis. 
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Data type Region  Period  Platform  # of ascents (# of 
stationyears)  

Sources 

Indian Upper Air Reports India, Pakistan, Middle East 1926-42 P (≈ 400) 1,2,3 
 

NOAA Central Library 
Foreign Climate Data Germany incl. international reports 1903-26, 1939-56 P, R (1163) 4,5,6 

Egypt incl. international reports 
1920-40, 1942-

43, 1947-56 P, R (216) 7,8,9 

  Pakistan incl. international reports 1949-57 P (151) 10 

  
Other African (Algeria, Angola, Cameroon, 

Mozambique, South Africa) 1930-57 P, R (139) 11 

  
Other European (Hungary, Norway, Poland, 

former Yugoslavia) 
1920-22, 1928-

31, 1954-56 P, R, A (25) 11 

  Central and South America (Cuba, Bolivia) 
1937/38, 1944-

47  P, R (31) 11 

Expeditions Greenland (Danmark) 1906-08 K, RB 125 12 

  East Africa (German) 1908 K, RB, P 168 13 

Antarctica (German) 1911/12 RB, K, P 255 14 

  Greenland (Swiss) 1912/13 P 121 15 

  Greenland (Univ. Michigan) 1926-31 P 870 16 

  Greenland (German) 1930/31 K, P, RB 256 17 

  Antarctica (Byrd I) 1929/30, 1934/35 K, A, P 1063 18 

  Atlantic (German "Meteor") 1925-27 K, P 1018 19 

US Operation "Highjump" Antarctica 1946-47 P, R 1100 20 
  

Batavia Observatory Jakarta (Indonesia) 1909-15 K, RB, P 516 21 
 

Royal Prussian Aeronautical 
Observatory Berlin 1900-04 K, RB 924 22 

Mt. Weather Observatory 75 km W of Washington, DC 1907-12 K, RB 1924 23 
 

German WWI Navy Kite 
Stations Breedene & St. Michel (Belgium) 1915-18 K 1198 24 

Dutch upper-air data 
Soesterberg, De Bilt, Duin-Dal, Prinsenberg, 

De Kooij, Schiphol 1909-41 K, P, R, A (192) 25 
 

UA measurements for 
scientific purposes Iceland 1909-28 P 574 26 

Vienna 1911/12 P 494 27 

Reports from ship cruises German merchant vessels 1906-08 P 65 28 

Atlantic and Southern Pacific 1909-11 P 54 29 

Various Atlantic cruises 
1922/23, 1925, 
1927-31, 1933 P, R 1335 30 

German Merchant Marine 1928-31 P 1965 31 

US early kite ascents 
Drexel, Ellendale, Royal Center, Broken 

Arrow 1915-18 K 2413 32 

German Samoa Observatory Samoa 1906 + 1910 K, P 61 33,34 

Blue Hill Observatory Boston 1895/95 K  61 35 

St. Louis (USA) 1904-07 RB 77 36 

Other early upper air data 
Baltic Sea, Norway, Arctic Ocean, Lake 
Constance, Hamburg, Milano, Finland 

1902/03, 
1905/06, 1911-14 K, RB 477 37,38,39,40,41 

China: Ikengüng/Edsen-Gol, Nanjing/Beijing 1930-32 K, P 762 42,43 
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