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Introduction 
Agroecological studies dealing with genotype by environment by management interactions generate heteroge
neous datasets difficult to gather, store, share and analyse. Modelling is an essential tool for designing and eva
luating innovative sustainable cropping systems. Data integration, sharing and reusing for crop modelling need a 
good data management. CIRAD has developed the AEGIS (AgroEcological Global Information System) platform, 
which aims to sustain the data value chain {Curry, 2015) for agroecological studies. This paper present the platform 
overall organisation and the approach used to ensure the data-model continuum. 

Materials and Methods 
Good data management is based on two key principles. The first is Data Lifecycle Management (DLM), which 
consists of managing data throughout its life cycle from production to use. The second is the FAIR data principles 
that aim to make data findable, freely accessible, interoperable and increase data reuse. Compliant with these 
standards, the AEGIS platform is organized into four pilars that focus on the steps of data acquisition, processing, 
sharing and enhancement. Data acquisition is a process of gathering, describing and harmonizing data. AEGIS inte
grates a generic ®ECOFI database (Auzoux et al., 2017) using metadata technology that allows any type of data 
to be easily imported according to a collection process and uses a variable dictionary to facilitate the annotation 
of data making them understandable to all. Data processing is about making the raw data acquired easily usable 
for analysis and modelling. Through integrated dashboards, AEGIS offers a real-time overview of all stored data, 
ranging from raw data to indicators for assessing the sustainability and performance of agroecosystems. It provi
des homogeneous datasets for crops models simulations and capitalizes processed data, which can be simulation 
parameters and outputs, analysis results and performance indicators. AEGIS proposes data visualisation tools that 
highlight patterns and correlations inaccessible from the raw data. In the context of open data, AEGIS ensures data 
sharing increasing the impact and visibility of agroecological studies, promoting potential data reuse for modelling. 
Interoperability is considered as a necessity for data sharing and involves four levels of data exchange: system, 
syntactic, structural and semantic. AEGIS uses ontologies dedicated to the plant, pest, environment and cultural 
practices to ensure compatibility with data from other platforms that comply with these ontologies. Datasets pro
vided comply with metadata standards such as Darwin Core, MIAPPE and EML. AEGIS is able to export data using 
the standard open Breeding Application Programming Interface (BrAPI). By ensuring data standardization, optimi
zation and curation, AEGIS enhance data in term of publishing quality, accuracy in decision-making and financial 
value creation. 

Results and Discussion 
Such coupling of cropping system models allows performing three kinds of fundamental works in the present agroe
cological studies: (i) model validation, (ii) parameters estimation, and (iii) cropping system models comparison. In 
the first work {Chaput et. al 2019), that aims to test the ability of a crop growth model {STICS) to simulate the 
sugarcane growth response to different climates, soils and nitrogen management. The STICS model was calibrated 
using the observed data provided by AEGIS that illustrates more than 10 years of sugarcane trials in Reunion. In the 
second work {Christina et. al, 2019) that aims to model the annual variability of sugar cane yield in Reunion Island, 
AEGIS is the scheduler of the estimation process until the RMSE error is minimized. It asks to a simulated annealing 
algorithm to generate a new set of input parameters. These parameters are used to set up simulations of cane 
growth MOSICAS model thanks to the generic ®ECOFI database and output variables are compared to observed 
values stored within AEGIS. In the third work, that aims to study on sugarcane dealing with genotype, environment 
and management interactions as part of the "International Consortium for Sugarcane Modelling" {ICSM), AEGIS has 
been used to setup, launch simulations of STICS, MOSICAS, and DSSAT models, and compare simulations regarding 
observed values stored within AEGIS. 
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Conclusions 
AEGIS is a platform that participates in the construction of a data repository characterizing agroecosystems for 
integrated multi-scale analysis and ensures data consistency through harmonized reference systems and proce
dures. It provides all the features of the data value chain paradigm. It ensures a formal coupling (parametrization 
and output analyse) with the most well-known and ad hoe cropping systems models. It has been used in European 
and international projects involved in the agro-ecological transition as a steering and decision-making tool. 
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