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1. Colombian climate complexity

Hoyos et al. (2019). Clim Dyn. 52, 893–911
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2. Complexity and Extremes

Long term memory

Far from 
equilibrium

High information 
content

Positive and 
persistent feedback

Climate extremes are complex phenomena that emerge from 
interactions that occur on multiple spatiotemporal scales.

Extremes
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3. Nonextensive entropy and universality

Ergodicity (and equilibrium statistics, as its manifestation) is 
understood as one of the possibilities of microscopic mixing in 
complex systems and not necessarily as generalized behavior.

Tsallis C. (1998). Possible generalization of 
Boltzmann-Gibbs statistics .

Journal of Statistical Physics 52, 479-487.
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3. Nonextensive entropy and universality

● How far is Sq from SBG.

● Identification of universality

● Long term interactions

● Multifractal structure (scaling laws)
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focus on the excess over 90th percentile
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3. Nonextensive entropy and universality

q parameter:  If q < 1 → Bounded distribution

1 < q < 2 → Unbounded distribution

q = 1 → Recovers SBG
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3. Nonextensive entropy and universality

q parameter:  If q < 1 → Bounded distribution

1 < q < 2 → Unbounded distribution

q = 1 → Recovers SBG

Universality: there is a common feature in the underlying microscopic dynamics of 
different systems or phenomena that causes this characteristic number to appear.
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4. Spatial structure of q-index
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Hoyos and Rodríguez (2020). Physica A 548, 123673.

Fig. 5. q summary for stations with common 
temperature and precipitation data: 34 for 
Colombian Caribbean catchment; 10 for 
Pacific Colombian catchment.

4. Summary
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4. Universality
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5. Concluding remarks

The extremes in Colombian climate are essentially nonextensive.

Temperature and precipitation extremes do not share the same universality features.

The dynamic universality classes pave the way to a mechanistic insight into the 
spatial structure on the q-index.

q-index is a useful tool to test numerical model or even try new models.
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