
Cyprus Sustainability Assessment: Can models help?

Introduction
Sustainability assessment is a complex approach for evaluating and facilitating decision making towards sustainable 

communities.  Different model methods have been observed to tackle the multidisciplinary task for plotting the socio-economic, 

and environmental components required for the assessment on Cyprus.  The quantitative and qualitative data form the basis 

(inputs, throughputs and outputs) of the models and illustrate the state of the system at a relative point in time.  What type of 

models and modeling can be most useful when assessing the sustainability of Cyprus?

Results 
Mathematical, visual or spatial tools can be appropriate for 

realising the inter-intra relationships in the system.  In the 

sustainability assay on Cyprus for instance, a core indicator; 

the island’s water balance model, is used as an example to 

determine which models can be useful and when.  Other than 

the simplicity of changing figures in a software compared to 

reality, when having to synthesise a complex system, there is 

more trust in structured models than the physical mind 

(Odum, 1994; Jørgensen, & Fath 2011) (1).  Even though the 

human brain can not fully capture the complexity of a 

system, making a model, forces the modeler to state and 

categorize the indicators of reward - feedback relationships 

and make connections between them.

Furthermore, the quality of the data is crucial for the model 

development phase.   The data gathered must agree with the 

real values to result in a close representation of the system.  

Thus there is the unique ability of a model to behave 

according to the input information.  A second model with the 

same components is suggested to complement reality’s state 

model and put in question the sustainable rates for the 

system and its population.  

Four modeling tools are suggested to incorporate 

sustainable indicators: I. Generic visual modelling software 

(2), II. Geographic Information System (3), III. Mini models 

according to Odum and Odum (2000) (4), and IV. Sankey 

diagrams (5) of global solar radiation and Cyprus water 

balance.

I. Generic visual modelling software eg. Stella  software:

➢  Turns any pathway into storytelling, 

➢ it verifies the use of units, and

➢ can combine an equation for expressing the principal 

relationships of the stocks and flows within the system.  

The complex environmental processes controlling water 

resources in Cyprus, for instance, could be simplified in 

Stella software. 

II.  Geographic Information System (GIS) is a framework 

which allows the manipulation of integrated spatial and 

geographic data and 3D images. See: Satellite image 1.

III. The ecological principles embodied in the mathematical 

equations in for eg. “Modeling for All Scales” book by 

Odum and Odum (2000) are recommended for capturing 

the important components of the system and for 

methodical calibration. Because the mathematical 

models are not visual representations, imagery and 

symbols are used to excogitate the model and its 

functions.  The integration of mini models reflects the 

pulsing flow of the system.  See diagram 1. 

IV. Sankey diagrams of global solar radiation and water 

resource are principal factors that influence Cyprus’ 

biome, and anthrome. For instance Cyprus semi arid 

climate is responsible for Cyprus biodiverse species 

migrations. See diagram 2 for Cyprus water balance 

sankey. 

Discussion
For better results on the limiting factors of Cyprus goal to sustainability, 

further investigation and update of primary data are needed.  Besides, the 

call for concrete data with their threshold points and sustainable yields 

are found to be necessary for the assessment.  The inaccurate official 

data, lack of  data transparency, current data gathering and management 

tools negatively affect the accuracy of the model of Cyprus.  It is important 

to handle data carefully especially during unit conversions.  

Conclusion
For the assessment of sustainability on Cyprus, Sankey diagrams, Stella 

like softwares, GIS, and Mini models are promising in developing a 

representation of the system. This is mainly due to the accessible types of 

data and their quality.  Modeling tools are helpful in decision and policy 

making because the models act as a blueprint and allow for scenario 

modeling that could result in new insights not previously acquired. The 

quality of the model highly depends on the quality of data, the scope, 

definition of the research and its boundaries. 

Diagram 2: A sankey representation of Cyprus Water Balance. The variables 
are based on estimates of FAO, Aquastat (2017) dataset. 

Satellite Image 1: Cyprus landscape (35°10'25.46285"N, 33°12'6.58300"E). See Ovgos 

river valley and United Nations “green line” dividing Mammari village.  

Diagram 1: Emergy modeling language and the national resource diagram of Cyprus for 
2014. According to NEAD database Cyprus imports are higher than exports. 
Source: www.emergy-nead.com
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