
 
 

Betsy Van der Veer Martens, University of Oklahoma 
 School of Library & Information Studies 

 
Christopher A. Fiebrich and Bradley Illston,  

University of Oklahoma Climatological Survey  
 



Oklahoma Droughts 

http://www.huffingtonpost.com/2011/04/06/2011-drought-oklahoma_n_845419.html 



    Oklahoma Floods 

http://hyperlocal-blog-what-about-tulsas-levees/   



 
Over 5 billion observations recorded and transmitted  
during the 20 years of Oklahoma Mesonet operations 

Oklahoma Datastreams 





OK Mesonet Historical Background 

Initial discussions between 
meteorologist Ken Crawford of 
the University of Oklahoma and  
agricultural scientist Ron Elliott of 
Oklahoma State University about a 
statewide mesonet began in 1984.  
 
Initial state funding for the Mesonet 
was allocated in 1989, and the first 
Mesonet towers were installed in 
1991, with 108 sites operational by 
1993. There are currently 120 OK 
Mesonet installations across the 
state. 
}    



OK Mesonet Technical Background 

}  120 remote weather stations 
}  3300 sensors and 250 

computers linked 
}  About 700,000 observations 

ingested each day 
}  2-way communications 
}  Solar powered 
}  30-day storage in on-site 

dataloggers 
}  Produce ~63,000 products 

and files for users each day 



Oklahoma Mesonet Geography 
120 OK Mesonet Sites:  Average Spacing is ~30 km (19 miles) 



Measurements at an OK Mesonet Site 

}  Every Five Minutes: 
}  Air Temperature — 1.5 m and 

9 m  
}  Relative Humidity — 1.5 m 
}  Rainfall (tipping bucket) 
}  Barometric Pressure 
}  Solar Radiation — 1.8 m 
}  Wind Speed/Direction — 10 m  
}  Wind Speed – 2 m 
 

 

}  Every Fifteen Minutes: 
}  5 cm soil temperature         

—native sod 
}  10 cm soil temperature       

— bare soil/native sod 
}  25 cm soil temperature       

— native sod 
}  60 cm soil temperature       

— native sod 

}  Every Thirty Minutes: 
}  5 cm soil moisture 
}  25 cm soil moisture 
}  60 cm soil moisture 



OK Mesonet  
Technical Support 

}  11 full-time staff for site 
installations and maintenance, 
lab calibrations, and manual 
quality assurance 

}  10 full-time staff for computer 
system maintenance/operations, 
software and web development, 
and technical support 

}  5 full-time staff for climate 
services, education, formal 
outreach, and research 

}  4 full-time staff for administrative 
support 

 



}  OK Mesonet sensor 
measurements are 
made available to 
users within 5 
minutes of collection 
 

OK Mesonet 
Communication 
Support 



OK Mesonet Data for Real-Time Weather 



OK Mesonet Data for Real-Time Weather 









OK Mesonet Burn Planner 



OK Mesonet Drift Risk Advisor 



OK Mesonet Irrigation Planner 



OK Mesonet Cattle Comfort Advisor 



OK Mesonet Wet Bulb Globe Temperature Risk 



OK Mesonet Data  Available on the Web 



. . . and  
as an App. 



Policy and OK Mesonet 



OklOklahoma Mesonet Sensor Data 



       Scientific papers referencing Oklahoma Mesonet 





From the titles of journal articles 
referencing Oklahoma Mesonet  



}          Pilot Project Research Questions: 
 
} 1.   How to identify who is using OK Mesonet data? 
} 2.   Where are they? (Geographically and disciplinarily) 
} 3.   How is the data used? 
} 4.   What are the data use specifics? 
} 5.    Are there bibliometric patterns in papers 
                using OK Mesonet data? 
} 6.    Are there datacentric patterns in papers 
                using OK Mesonet data? 
} 7.    What are the implications for management of  
              OK Mesonet data? 



Bibliometric Questions: 
 
}  How to identify who is using OK Mesonet        

 data? 
}  Where are they? (Geographically  

         and disciplinarily) 
}  Are there bibliometric patterns 

         in papers using OK Mesonet data? 



} Datacentric Research Questions: 
 
}  How is the data used? 
}  What are the data specifics? 
}  Are there datacentric patterns  

          in papers using OK Mesonet data? 



 Mesonet Research Question: 

} What are the implications for     
 management of OK  Mesonet data? 



Bibliometric Questions: 
 1.  How to identify who is using OK Mesonet  data? 



Potential Bibliometrics Information 
 
   Author(s) affiliation/locations 
  Author(s) citation/co-citation networks 
  
   Paper/journal titles 
   Paper citation/co-citation networks 
}  Publication date(s)  
   Paper/journal discipline/emphasis 
}  Paper topic(s), keywords 

}  Innovations/patents/models 

} OK Mesonet data source/citation/acknowledgements 



1995 

2015 

Dr. Fred Brock (first  
OK Mesonet lab manager)  
et al.’s paper  as both 
“concept symbol” (Small, 
1978) and “black box”  
(Latour, 1987) for  Mesonet 



Brock 1995 



Brock 1995 

Quality Assurance (opening the “black box”) 



Potential Datacentric Information: 
 
}  Air temperature (1.5 m)             
}  Air temperature (9 m) 
}  Barometric pressure 
}  Rainfall 
    Relative humidity (1.5 m) 
}  Soil moisture (5 cm) 
}  Soil moisture (25 cm) 
}  Soil moisture (60 cm) 
}  Soil temperature (5 cm) 
}  Soil temperature (10 cm) 
}  Soil temperature (25 cm) 
}  Soil temperature (60 cm) 
}  Solar radiation (1.8 m) 
}  Wind speed/direction (2 m) 
}  Wind speed/direction (10 m) 

}    



Potential Mesonet Information:  

} Mesonet installation site(s)  
}         [stated or calculated] 
 
} Data date(s)  
} Data time(s) 

} Data resolution [minimum size of objects 
 represented in data set] 

} Data duration [varies for different measures] 
}  
  Significant event(s)  

} Special calculations, methodologies, etc. 
}   
} Other state mesonets used in study 

       



} es 
       

 Showing the 
“close reading” 
of all papers 





   5 Billion Data Points and Counting…. 

Prediction Explanation 

Application Description 

Time Events 


