
Liboriana basin localization.
Colors represent relative elevation respect to the drainage 
network 

Figure 1.

Simulation results.Figure 2. Basin groupsFigure 4. Spatiotemporal evolution of the model statesFigure 5.

Materials

Model
During May 18 of 2015, two severe 

event in the municipality of Salgar (La 
Liboriana basin), located in the 
northwestern Colombian Andes. The 

economic losses.

We present a reconstruction of the 
hydrological processes that took place 
before and during this extreme event. 
We focus our work on exploring:

• Rainfall-soil moisture evolution and the 
role on the hydrological response of the 
basin.

• Shallow landslides reconstruction.

data.

Region: La Liboriana is a small tropical 
watershed located between the 
Colombian west and central Andean 
mountain ranges. It has an area of 57km2, 

outlet of the basin. 

Data: We use ALOS-PALSAR DEM data 
(12.7m), radar data, and soil information.

Reconstructing the 2015 Flash Flood event of Salgar 
The Case of a Poorly Gauged Basin
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Methods: We use the WMF model 
(https://github.com/nicolas998/WMF), 
radar-based QPE (from a Polarimetric C-band 

convective and stratiform precipitation 
systems following Steiner (1995).

landslides with sub-models within  WMF 
model.

Hydrological analysis
We analyze hydrological processes in relation 
to the soil features and rainfall structure. The 

Spatio-temporal analysis

At each time step, the model 
compares Zw,i vs. Zi,crit following 
Aristizábal et al. [2016]

Landslides model

Zw,i(t)=
S3,t

Wc–Wfc

Zi,crit= Z +
γ

γw
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from the DEM. And it solves the equations 
(3) to (5) by iterations over Yi.

Flashfloodsmodel
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convective and stratiform systems following it 
throughout the basin. Spatio-temporal analysis: We group cells 

in function of their vicinity and travel 
time. For each group, we analyze capillary 

With a lag of 1.12h, event 1 accumulation rate 
is constant. 

Event 2 has a delay of 0.79 hours.

during both events. Convective accumulation 
is more heterogeneous than stratiform.

The model simulates the regions of lands-
lides occurrence. 

However, it fails to obtain the exact locali-
zation.

very high accuracy (c, e, and f ). Howe-
ver, there are errors related to model 
conceptualization and DEM problems.

water and gravitational storage, as well 

Capillary storage remains full in both events 
while gravitational storage descends faster. 
Precedent conditions and convective systems 

Figure 3. Model description

Spatiotemporal evolution of the model statesFigure 6.

Rainfall accumulation by reachFigure 7.

Simulated landslides.Figure 8.

Simulated flood spotsFigure 8.

Nicolás Velásquez Giron1,2, Esneider Zapata1,2, Carlos D. Hoyos1,2, Jaime Ignacio Vélez2   1. Sistema de Alerta Temprana de Medellín y Valle de Aburrá   2. Universidad Nacional de Colombia, sede Medellín

This work was supported by Area Metropolitana de Medellín y de Valle de Aburrá, Municipio de 
Medellín, Grupo EPM, and ISAGEN under the contract CD511 of 2017. This work is also supported by 
UNiversidad Nacional de Colombia, Sede Medellín

Acknowledgements

Contact Nicolás Velásquez
nvelasqg@unal.edu.co


