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A model represents the developer’s understanding of a system under research. It encapsulates the builder’s knowledge, assumptions and hypotheses that can be tested against a data set of observable phenomena that is collected with similar objectives. In order to reuse or select a model, one must understand its original intentions and assumptions as well as understanding its behaviour. Within the domain of crop modelling, models with different detail consists of many processes that can be modelled differently. In order to understand and compare the different implementations of processes within a crop model, we designed a framework called CONSTRUCT, CONceptually STRUCTuring a model. 
The idea behind CONSTRUCT is that a model is built upon concepts: explicitly defined system elements that reflect the understanding of a particular part of the system. The definition of a concept consists of two parts: the semantic meaning of a concept and its interrelations with other concepts. The interrelation of a concept with other concepts is explicitly defined as it holds the assumption and understanding of this particular element within the overall system. A concept can have multiple interrelations, each defining one assumption. Suppose one would like to model the development of biomass among the different plant organs over time. When the framework holds three different algorithms for calculating biomass accumulation and two for partitioning, the framework will yield six models that could model the proposed objective. This outcome can be reduced by refining the objective so that algorithms are rejected based upon the definition of the concepts used. 
Models can also be rejected based upon their performance. When a model structure provides an acceptable representation of the researchers understanding of the system, the analysis of model input against a representative data set is the next step in model selection. In order to understand the influence of input variability we propose to use evolutionary algorithms like SCEM-UA to examine the entire range of acceptable inputs for a given set of concepts. The observed phenomena are given a set of statistically independent errors with a zero expectation and a constant variance. The result of this analysis will not yield a single parameter set, but a set of solutions corresponding to a given objective. In general, the objective is to minimise the error between modelled and observed signals. A closer analysis on the outcome of this analysis and the behaviour of the different concepts could also lead to a redefinition of the concept itself, which would then lead to new model structures.
CONSTRUCT provides a tool to analyse and model systems based upon the researchers intentions, hypothesis and system understanding. The framework uses a clear separation between the conceptual and computational aspects of model development in order to reveal the complexity of a system and allow the researcher to assess the appropriateness of a particular model structure by means of its performance, the assumptions made within a model and input variance in relation to the observed phenomena.
