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ABSTRACT 
 

Establishment of the South African baseline surface 
radiation network station at De Aar 

 
Daniël Johannes Esterhuyse 

 
Promotor:   Prof. C.J. de W. Rautenbach 
Department:  Department of Geography, Geoinformatics and Meteorology 
Faculty:   Faculty of Natural and Agricultural Sciences 
University:  University of Pretoria 
Degree:   Magister Scientae (Meteorology) 
 
 
Summary 
 
The South African Weather Service (SAWS) was offered a unique opportunity to become 
involved in the prestigious global Baseline Surface Radiation Network (BSRN) project in 
1995.  This study is an academical and technical document describing and elucidating 
aspects regarding the eventual establishment of the BSRN measurement facility at De Aar 
that embodies South Africa’s involvement. 
 
The dissertation opens with an introductory chapter offering background information and an 
explanation of circumstances leading to South Africa’s involvement in this project, including 
reasons exactly why De Aar was chosen to be the South African BSRN site.  This is followed 
by details on a scientific measurement plan including necessary information on radiation 
processes in the atmosphere, measurement techniques and associated instrumentation.  
The next chapter is devoted to the design of a radiometric measurement system answering 
to the scientific plan, with more details on instrumentation, peripherals, calibration and data 
management strategies. 
 
Three years of real measured data since station establishment, is used as a basis to apply 
and evaluate the various quality assurance techniques of the central BSRN data-archive.  
Special reference is made in a separate chapter to the two partial solar eclipses that 
traversed Southern Africa in 2001 and 2002, in the form of case studies. 
 
This dissertation is illustrated by several photos, and rounded off by details of the station-to-
archive file format as laid down by the international BSRN data-archive, a useful table 
reflecting sunrise, sunset, solar transit, day length and Top Of Atmosphere (TOA) radiation, 
an explanation on climate zone classification, as well as a useful technical guide on setting 
up a pyrgeometer. 
 
Apart from the academic content this document also intends to serve as a guideline for 
station operation and future development of whatever form, for both the station scientist and 
the station manager. Such developments can include the establishment of other BSRN 
stations, or in general the enhancement of the quality of solar radiation measurements over 
the entire Southern Africa Developing Community (SADC) region. 
 
The author wishes to state that in presenting this document in English, he does not wish to 
promote English as scientific language at the expense of Afrikaans.  The choice of language 
was taken purely on the basis of broader international involvement and a wider local 
usefulness of this document. 
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EKSERP 

 
Totstandkoming van die Suid-Afrikaanse grondvlak-

stralingsnetwerkstasie by De Aar 
 

Daniël Johannes Esterhuyse 
 
Studieleier:   Prof. C.J. de W. Rautenbach 
Departement:  Departement van Geografie, Geoinformatika en Weerkunde 
Fakulteit:  Fakulteit Natuur- en Landbouwetenskappe 
Universiteit:  Universiteit van Pretoria 
Graad :   Magister Scientae (Weerkunde) 
 
 
Samevatting 
 
Die Suid-Afrikaanse Weerdiens het in 1995 ‘n unieke geleentheid ontvang om deel te wees 
van die hoogs aangeskrewe grondvlak-stralingsnetwerk “(BSRN)” projek.  In hierdie 
studiestuk wat akademies sowel as tegnies van aard is, word ‘n uiteensetting gelewer en 
toeligting gegee van aspekte rakende die uiteindelike instrumentele opstelling by De Aar wat 
Suid-Afrika se betrokkenheid in hierdie projek beliggaam. 
 
Die verhandeling open met ‘n inleidende hoofstuk wat agtergrondinligting lewer sowel as ‘n 
uiteensetting gee van die redes presies waarom juis op De Aar as die Suid-Afrikaanse 
BSRN stasie besluit is.  Dit word opgevolg deur besonderhede van die wetenskaplike 
metingsplan, wat nodige inligting oor stralingsprosesse in die aarde se atmosfeer, 
metingstegnieke, sowel as bybehorende instrumentasie insluit.  ‘n Volgende hoofstuk word 
gewy aan die ontwerp van ‘n stralingsmetingstelsel wat aan die wetenskaplike plan kan 
verantwoord, en dit sluit die volgende in: meer besonderhede rakende instrumentasie, 
bykomstighede, kalibrasie en data-versorging. 
 
Drie jaar van werklike waargenome data sedert die totstandkoming van die stasie, word as 
vertrekpunt geneem om die verskeie kwaliteitskontroletegnieke wat die sentrale BSRN data-
argief gebruik, te evalueer in ‘n volgende hoofstuk.  In die vorm van gedetailleerde 
gevallestudies word in ‘n afsonderlike hoofstuk spesiale melding gemaak van die twee 
gedeeltelike sonsverduisterings wat beide oor Suidelike Afrika beweeg het in 2001 en 2002. 
 
Die verhandeling word geïllustreer deur verskeie fotos, en word afgerond deur 
besonderhede van die stasie-tot-argief formaat vir ‘n datalêer soos vasgestel deur die 
internasionale BSRN-argief, ‘n nuttige tabel wat sonop-en sonondertye, sonmiddaguur-tyd 
en daglengte, sowel as Top Van Atmosfeer straling bevat, ‘n verduideliking rakende 
klimaatsone-klassifisering, en ‘n nuttige tegniese gids om ‘n pyrgeometer op te stel. 
 
Benewens die akademiese inhoud, is die dokument ook bedoel om as riglyn te dien vir die 
stasie-bestuurder en -wetenskaplike rakende die werking van die stasie en toekomstige 
ontwikkeling in watter vorm ookal.  Sodanige ontwikkelings kan uitbreidings wees aan die 
bestaande stasie of moontlike ontwikkeling van ‘n ander nabygeleë BSRN stasie in ‘n buur-
land, tot voordeel van stralingsmeting in die Suider- Afrikaanse Ontwikkelingsgemeenskap. 
 
Die outeur wil hiermee onomwonde verklaar dat hy nie poog om met hierdie verhandeling 
Engels as wetenskapstaal ten koste van Afrikaans te bevorder nie.  Die besluit om dit in 
Engels aan te bied, was suiwer geneem op grond van wyer internasionale betrokkenheid 
sowel as wyer plaaslike bruikbaarheid van die dokument. 
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