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Change can be uncertain and unknown

Impacting essential resource – food, water, energy…  
Vulnerable and creating a need to adapt/mitigate…
Utilize the benefits of change/reduce the harmful effects…

70% 57%
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Conceptual models…

26 Feb. 2020

• Collate, visualize, understand and explain the issues and 
problems relating to actual or predicted situations and how they 
might be solved. 

• organizational diagrams, which bring together and summarize 
information in a standard, logical and hierarchical way.

Patrício etal 2016
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VISTA: Vulnerability assessment conceptual 
model using Indicators selected by System’s 
Thinking Approach

Vulnerability – “the degree to which the system is susceptible to 
and is unable to cope with adverse effects of change” - IPCC
Adger (2006)-Intergovernmental Panel on Climate Change (IPCC)
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Step 4
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IPCC Vulnerability = f (exposure, sensitivity, adaptive capacity)

Step 5: Frameworks
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CISTA: Conceptual model using Indicators 
selected by System’s Thinking Approach for 
agroecosystems
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Indicators

Spell/
Duration

Frost
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Indicators
f (.)

Climate 
(C) Analysis

Rainfall (r)
Temperature 
(tmin , tave, tmax)

f (r, tmix , tave
tmax…..)

Trends, 
uncertainty,

scenarios

Complexity

Scenario funnel
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Vulnerability – “the degree to which the system is susceptible to 
and is unable to cope with adverse effects of change”
Adger (2006)-Intergovernmental Panel on Climate Change (IPCC)

….. A theoretical concept
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Study region: Kansas, USA
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Data: Kansas, USA
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Indicators: VISTA/CISTA components
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Time series plots
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Spatial plots
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• Knowledge 
representation

• Uncertainty 
representation

• Learning
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Model: 
Runoff, 
ET
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Vulnerability index (EIi)

Time series plotSpatial plot Trends Scenarios
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Causal loops
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Summary & next steps

Source: Anandhi & Kannan, 2018, J. Hydrology Indicator ?
Aggregation method?
No validation data

Unknown, known …

Mathematical representation

Food-Water-Energy nexus

Discussion/Questions ?...
Anandhi (anandhi@famu.edu)
Assistant Professor
Biological systems engineering
Florida A & M University

Next steps….

Source: Anandhi, 2017, Ecological Modeling

26 Feb. 2020
26/26



4/26/2019

http://blog.sciencescore.com/what-is-climate-change/
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