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ABSTRACT 
A data science project is composed by a set of activities 

that span from the definition of the question, to the gathering 
and preparation of the data, to the modeling, and presentation 
of the results [1]. Among all these activities the one requiring 
the most of the effort in terms of time is data preparation. It has 
been estimated that 80% of the work time of a data scientist is 
spent in the data preparation activities and just 20% to the rest 
[2]. If this statement is true in the general data science business, 
it is even more true when data are complex multidimensional 
spatial arrays such as in the geoscience domain. An essential 
task of a virtual research environment is to facilitate the 
research work, thus also helping a scientist to get to results 
more promptly. Therefore modern platform for virtual research 
(especially in the geoscience domain) should tackle the data 
preparation aspect as a first class citizen. 

In the process of data preparation the alignment of two or 
more datasets according to a set of variables is known as data 
wrangling [3]. In this phase decisions have to be made, and 
then have to be implemented in code on how to align together 
the variables of interest of the study. This is not a trivial task  
especially in the geoscience domain where different variables 
might have different spatial (e.g., grids of different spatial 
resolution, point observations) and temporal resolutions (e.g., 
spanning from the minute, to the day).  

In order to facilitate data wrangling of meteorological and 
non-meteorological data, KNMI has decided to develop a first 
prototype wrangling platform  with the goals of: 

a) allow non-meteorological parties to more easily use 
KNMI meteorological observations; 

b) facilitate the handling of complex meteorological data 
formats (for users outside the meteorological domain); 

c) speed up the data preparation process by providing a 
scalable and flexible wrangling backend. 

The first prototype has focused on creating the base 
functionalities to allow a user to have a wrangling workspace 
in a secure web-based application. In this environment the user 
can upload a CSV containing the data that he/she wants to 

combine with meteorological observations, he/she can select 
the meteorological data to combine, have a preview of the 
wrangled data and have a basket of his past wrangling 
activities. For the practical realization of the prototype we have 
focused on wrangling two data products of KNMI: 
precipitation from radar in gridded format (i.e., netCDF file 
format) spanning the whole Netherlands on a 5-minute time 
scale, and air temperature data from KNMI observation 
network (i.e., csv file format) on a 10-minute basis. The non-
meteorological phenomenon that drove the wrangling platform 
prototype was a dataset containing traffic accidents in The 
Netherlands (i.e., csv file format) over a period of 10 years. 
Each accident was characterized by time and location of the 
event in addition to the characteristics of the accident (e.g., side 
of the vehicle affected, road crossing) and the type of vehicles 
involved. 

 The first prototype has successfully wrangled the three 
datasets together by using a customized python code for the 
wrangling engine. The main steps are: i) the parse and 
extraction the relevant fields of the accidents file; ii) the use of 
Web Coverage Service (WCS) for accessing the data in the 
netCDF; iii) custom parsing for the 10-minute observation 
data. Further efforts will be made in the near future to expand 
the set of wrangling functionalities to more types of dataset. 
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