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Jornada Approach 

Approaches to dealing with Big Data 

Introduction 
“Big Data” is quickly becoming the norm in scientific research. While having 
a plethora of data has substantial implications for science, it is accompanied 
by logistical and theoretical complications. Although attention has focused on 
accessibility, use, and analysis of big data, advancements are also needed 
in the way that scientists think about and study ecological systems in order 
to take advantage of Big Data. Presented here is a solution for scientists to 
effectively utilize Big Data to advance ecology. 

Example of Big Data 
Jornada’s “big data” (not including spatial data or model 
output) 
•  18 core long-term studies; 34 associated datasets 
•  645 - 700 variables 
•  ca. 3,130,000 records (increasing daily) 

Jornada Iterative Approach: uses the best parts of the Traditional 
and Google approaches to advance science and maximize 
research efforts.  

Step 1. Test 
theoretical 
relationship between 
ANPP and annual 
precipitation (PPT) 
using Jornada core 
long-term data.  

Large unexplained error 
occurred in series of wet 
years (2004-08). Error 
increased with time. 
Traditional approach 
would lead to new 
experiment to test 
hypotheses about source 
of this error. But new 
data are not needed yet. 

Step 2. Test “time” hypothesis 
using additional long-term data 
in JRN site database in modified 
Google approach. Expert 
knowledge used to focus on 
recruitment processes. 

Partial explanation: number of recruits is nonlinearly related to time as well as to no. 
seeds produced and PPT.  Refined hypothesis: water availability to recruits 
accumulates as number of wet years increases because biomass and litter increase 
to reduce bare soil evaporation.  

Step 3. Test “biomass and litter” 
hypothesis using additional 
long-term data in JRN site 
database. 
 
Step 4. Refine theory to account 
for effects of sequential wet 
years on multiple plant-soil 
processes. 

Step 5. Conduct new simulation model 
runs or experiments to test “plant-soil 
water feedbacks” hypothesis. 
 
Step 6. Continue to refine theory with 
new information, and to create products 
and tools based on the improved theory 
and expert use of many datasets. 

Conclusions 
 
The Jornada approach is an objective, efficient, science-driven way to 
use expert knowledge combined with Big Data to promote theory, 
understanding, and prediction in a rapidly changing world.  


